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1 AEZDOAEDIT

AREBE, BV Fa T sk, A0SR B - 85 - EERHEY] THET2FEETHLN, T
NECTEMINZFEN N —TEHE UTHEMICEGREZ RO TEML, mi&HR % M E
THLVWIRTHEDONTEZDT, RMEEEHARNIITZDOARANEREEST S, £72, K, K
- BREGRTRE, PEREMEAICOWT OBER N, FER, G L HE, BOEENE & RERER L Vo
7=, BREGRRIOE RO I T 2 HARMOBEE Hig U =K - MEHER b £ 5,

HTFEP NV — T, IREYRD R0 EZ VDT, BELTHEENZW, BRT S X512, 7
V—TEETE, (FROHNIED 20 270 ZHRAEENFRINDEDT, FHOHEMENZ
DEHEFINZIEENESIDPORTH 5,

2 RBOEDA

BT AR G o & FEARTER 21T S BRI A, B, C®3va#m5o%¥TE£%:%wk%
BUZDOWTD I N —TEZ 2T BRIIEME X 5122 DFT DT SAEE OIS T IX RROE
DTH5 (web NBHRIZIZHE L 22 \N),

21 FEEZFIIDWT

MIHOA Y TV T — a V&, 2R TEAT BRI, F306 2iHT 25, O FERIE, K
Hj& LT, E701 (K&, E702 (K), B503 (FEZELE) 2(HHT 5, EEAERIZIZES0] D%
T 2H, 2BIIAD ENRVOT, BEBHIL TEEXTLIILETE, ZV—THEHFIZONT

&, B 1% E701, E702, E503 AARENIERIATE 225, OGS HEIZGE U THAT 54
WHREU L L BbhdDT, MEMAETDZ L,
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o 1 & BU% (E707, WN&R 4551, minato-nakazawa@people.kobe-u.ac.jp, Z&&EHF
minatonakazawa@gmail.com)
o ENJIIFSG Bi# (E709, hasegawa@pearl.kobe-u.ac.jp)
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2016 EE HARZE LENIEDL DM XX E R AHEOEN X 2 EIFREZ RO ]
[ & AEROMEIC & > TARIAR 2 IIUE U 7256 OMEZIHIZZE D 50 (A OE TS
RN ERNEEDLE P [F2E-2BED THIETFE2ERIE TS 2] THHET LD 2
)= LEARBIZRREINTWSIFEFL UV-A £ UV-B 24y hTE5D0]

2015 FE [A<hvs b LEN] Te— Ty 7 OFENE) TERLIR & HELIR) TKDHEAL]
(av &7 MLy XDiEN] TRKEKD LRI E )

2014 FE THMOBREAGIEOEMME] 177 7V —XOHEESE] [FOPk\WE] TETEIZW»
7507 INAFLEHET L) [EREDOHE ]

2013 FE [TARMIEH XX 7 ), DbofEEIC X 2H#EHE], TNoKERE], 3LV—LDOER)
PE1, TJINS PC ORhRIZDWT], THD[E D OME & &)

2012 FE A EH, TEOEREIX?), THWE ANV AOBIER], Ehhomd ), 5
HERD S L& SFRIN~UV 1w MRMEIZTTRE | 2 S OBEEIMER~], TRha—1 v 7 ke
EMS (2 & 2 AR I I8 A 80 S D Ees |

2011 F£E  THEER OGN, T RS bhiAkl, THREGTREEGROERE], [RMEDIIRER],
[MOER{LE 1, Mystery of Sleepiness)

2001 & TIGWEERGE ), TBEE &), THIE OS], TEIMRORM, T&RIRNSEDZL],
M IEHE K DIEFIZ DN T



24 H¥E

[] HAf 7R AYE \ B #f C Bt

{ 10430 4 FVTvF—vay, IV—TEHT—<EN
5 TV — 7 HEEHERGT JEZ L)

» 108100 4 ﬁw—f%@ﬁ&%w@ﬁ(%ft)
5 TV — 7 FEEE R EER (2 L) > BBV TEE

3 lw0m178 4 K& - BB ER S R
5 K& BREEREEY KEH PEER Y

4 | 108240 4 PESER AT i K& - BBEER Kt am
5 e S K& - BB EE Y KEH

s | 10831\ 4 K AR RN R K& - BB EG G
5 KEH PE LR K& - BEREEY

6 | 11H7H | 4,5 FERT — X OEEHENT AM ()

7 [ 11AH14H | 4,5 TV —TEE* (6 UEHl~12)

8 |11 H21H | 4,5 TN —TEE* (6 PLhl 4 12)

* | 11 H28 H * RS D720, NEREEFEHIIH O THEA.

* [ 12H5H * fRAIFEZH DD, NREEFEZHIH L FEA,

9O |[12H12H | 4,5 TN—TFed - TLE¥U T 7 A NVERE (6FFR412)

10 12H19H | 4,5 PR AR 2

2.5 R ERIEFHmEDAE

H3EA~ESEIE, 4BRIZ3 DDOTF—<IZDOWTDHHREEITS, K, K& - BIEHNE, EER
fIZEDZME (ERDT—< 25PN THH) IZDWTHERIZ AR EZTWV, A4 T 1RO
ERlEZ LD (HANHO A+ BE~ORNA 1 %, 7— RE2hBEEEr o0, HBRRE
FATO I —HTaY =), EAWNS DERLRHEE UTHRL, Mz,

SR DE T L — X I KFBE4E TA (Teaching Assistant) 237\, % AIZD\WT 5 B CTREli9 5,
AERICH ERE, BT —VIIDOWTOREMEREZITS (WEEIS), FEMIx%R T 252, A
LR— b % (2O THREKHETIZ) RET2I22L, ZHIZDWTEHED 5 BRE TRk
T3,

BRI IN—-TEE RS, EHNACL> TRIEROEEHE TR TERVEEEH E720,
HEEIL L S0 D8, FEMIZ SN L TARL W,

BEEX, NT—RA Y MR, I ICREREZITS, ZPORS R 25 22PN
L35, TLEYT—varvI A NVERNMERT 7 1L (bhid) 2RR2OFTH & TITHEHR
RICETFBATIRET 22, ZV—TEBIZOWTOIL, (1) 7V —7TEEEEZELTO
BENDEBRIZ TN — T AV N=P—FDr5ETROT, HAZEDRHERLEIZDWT b BREGT
fili, (2) BifF&k & REEFER, SO W TEEN I (BEEA DR 5,

AR REAM XA E A2 FRE L TIT S,



3 EmIcoOWT

UTDHHmT =<5 1AL Py 7 2B, LYaXZ2E-oTHREL, HEICHRT S, 2017
FEIE CHEDY 12 AR DT, RED N Y ZIXEDRVWTRWL,

3.1 XK

IKETER 1 (REA KBTS G B & R )
KEHG 2 (HADIRRIKDKEELHE & Z D Biik)
KEEGE 3 (HADF KD KEFAE L Z D B)
/KD BOD DIk & e - HIE

KD COD DIk & IRV - 2 B
IKDESAREE D IR & JIEE - WE
IKDIEFERFE DR & JE - J5E

KD pH DM &I - JI5E J B
KEEE 1 (BWLWLWK)

KEER 2 & EEIZB T 5HK)

L KEEH 3 (KEKDEKEEE)
HADKEN OKE, K, XL5%)

- MR OKENE GEMOME, FRE)

O N0 AL DD =

— e
w o= 2

W
(V)

K& - BISEIE

- RETER 1T (NOx OHIER & NOX 236 72 & R E)

. R&TER 2 (SOx DHIE L L SOX 3% 72 & )

- RETER 3 (ZRRALIRBEDORIE L & ZIRILIREDT 7 & HEREHEE)

- RRIER 4 (FEhr FIRYE &3 fh, & ORE LR &Ik - IRYE DS 72 & 3 HERBE)
L RRIERS (T AR PDUEIRE T AR MBS 12 & I HEREKE)

. EEOEEFYE 1 (NS REELEWEIZOWT, BERKN, @RS, e Lo#R)
. HEOREMMFEWE 2 (PCBIZOWT, FARIN, MRS, HE EOHR)

. BEOBFEMEYE 3 (BRIZOWT, FAERNKN, EEEE, HE LOHR)

R 1 CRAMRIZ DN T, (R L, ER)

CBURERR 2 (CERGKIZ DO WT, (RS L B, HIEiR)

. URR 3 (EBEBURHRRIC DWW T, R L B, HE )

. HUERERBEAIRE 1 GRAMEERD S 7o & § HERRRZ 2 & W3R

. HBBRERBERE 2 (KURZE DS 72 & TR 2 & X R)

O 0 3 N L A W N~

p— e
W N = O



3.3 ExFRE

1. AVZRILANLA]L (A PNV ADFHIEIZDONWT, EFRENHEEFIZEEIIFTTVWEIAN LA
FzwvIZHEHT)

2. AVRILAIVA 2 GEITFIZDONWT, BRI & R 56)

3. AVRIANINVA S (GhkEE~ e ITHBIZOWT, BUR RN & xt)

4. EEBE 1 GRPFICOWT, EEBGICSI AN, fER, S, &k

5. @f@HE 2 OKIRBFIZOWT, EXBIGICE ISR, ek, S, &R

6. @EHE3 (I RIVLHFEIIONT, KK, R, /L, wmEE)

7. BYNC X BhE (Y7 VLAY, VX AR, YU IZOWT, TNFER, MG,
EBW D72 DRAETHH)

8. ARAAIC L paMha (RERWLWE Z LTk, mEHHE, & ITREED)

9. BRAEANC & o EMEhaE (RENZWE Z &Ik, REHH, & I EY)
10. BEIZ LB aMEhE (REWZRYEZ L R e MmEHH)

1. R2Ez L a8 e (REWZRYE Z & ITER e MmEEE)

12. ALY EHERE OREEEEL 1 (RE Bt HE R

13. L2V E R ORERE R 2 (R b2 Y E i T BARLIA)

4 TKDOEKXEER
41 BE

3HEEHOBK (WSODHPDIAXATNTA—ZN56TH200m TOEMT7 5 ATIZANTHD)
EHV, FL—bMEEefBFy b (v I2FAMEREFE ROy TFAN) &b 3 ETOMAE
R, fEREIKT 5, HEMNOIEES pH, BEXEEESE, TYXIVHERTHINSG DX
HWoTAHAZERW (END 3ELAEMVIRLUTHIES 5), M, MEEIZOWTIE, HESH
FEOEWEBRKDE N NS 2 DOERIC & > CHIEMZHAT 2 Z ol ED O %2475, pH
PELKBEEIZDWTIE, BKDEWC K > THIEMEICAEREDH S P — i &S B %217,
TRTDOMERNS, EOMKPEDIRTNT + —RBDPEHRLTAHAKS,

42 WEEI

T (hardness) & 1%, KD Ca*t RO Mg* ORZETRETHS, HALKETIIHNET S
CaCO; O mg/t IZHRI L TRT, R4V TIEIET 5 CaO ® 10 mg/l (2 UTHELE, 75

HORKFDHNS I DAL F LV ERT IV T LA T Y DEVEEDOHNIZAHYLY T 3 ENBEEORBANS TLD 1 LHDIY
77 LBEHET S,



YATIENIES B CaCO; D 10 mg/l 1T UTHEE 1 EE 35, A FYATIEKLFTEY (=4546
0) 12 CaCOsz % 1 7L 1Y (=0.0648 g) BUREICHLYTIHACHELIELT S, HRATHH
M2 EETRAYRDHESL >7-DT, HWT —RITIFEEE,

WA UKo Ca®t RO Mg OREIZ L > TREINDWE), HL ™ ARFE (Ca*t OfEIC
Ko TORENBME), v7 7220 LEE Mg OREICE > TRINBHE), KAMEE (g
i, MEERE, B D LS5, BT X o TIFH LR\ Ca iR O Mg HIT & B 1), —RHf
g (ERBRIED & 5%, BBz L>THET 2 Cali RO Mg I X 2HE) & \WozKHAH 5,

AKX, HADIIKTIX Ca A 10.4~13.0(mg/f), Mg 7' 3.8~4.8(mg/f), HFKT
IX Ca # 17.6~22.0(mg/f), Mg »* 6.1~7.3(mg/l), HFKDHGDBHEFEV, HATOEEX, Zh
5& D 2HIZE BN, WD I X TIVT 4 — RIZIEHEKAEAHEENEH NS DEEET 5,

43 FL— MEEEICKL HMBEEDAE

BOED S RTIZICP-MS 7 812 & 5T Ca?t & Mg* A AV DEE2EEERL, I oMY
ZHETHIONEETH D, 72720, WEIMFEREGEDO B M & U CEERDT, KEHT
Y EFTwa,

(FRi2) EBT I pHIO fHETHME LT 54, Ca?t » Mg* R EDREA 4 VAVMEIET DA
1%, FL—MEREROKREZIZLAELN-T, £9 Mg, DWTCa® ERIGELTHFL— b
{bEMEERLTT Rtz 2T 5,

ZOF L — MbEW%E AL /KEHIZ EDTA - 2Na K% K35 £ EDTA ® 5% EBT £ 9
HEINEDEEADF L — MMERERAKE WD Ca?, Mg*" DJIFIZ EDTA 2 )G L, fiE
Box L — MEEMAPERT 5,
BGHE T (MR LB IO BIREM L 72 EBT I2 & > THMIZE(LT 5, KIEK
K% Mg-EBT & EDTA O KG®D /55 Ca-EBT & EDTA L D& b £ L2 T W
& &, Ca-EBT & Mg-EBT A 447 U 72 55 12 OGRS < TiE Mg-EBT O AIZ72 5T W
5205, KETIETO Mg ZHRINL THRERK RO Z B3 5,
(FBE-FER) e 100m AATFTAT3D
e 1L AAXTZAXa1D
o i 1 D
o 100mt AR v&E—2 K
o NI T4V
e 100mtD=H75A32D
e Palwh2oD
o Jm3t2o
o 500 mt D1 >
(Ff) 1. 0.01 mol/t MgCl, #¥: Hfb~ 2% > 7 LKA, 99.9% 2L — R dD 0.2033 g % K



IZIEP L, 2E%E 100ml T 5,72
2. EBT##i: TV A2 0L 7 5y 2 T(CyH;aN30,SNa) 0.5 g B L Ok Ko ¥ Ly
32 Y (NH,OH-HC1) 4.5 g % 90%(v/v) =& J —)L 100 ml \Z¥E» L, iz AT
BEATIZ 7S 5 CEHRER 1 7~ H),
3. TYVESTRBRER: BT VE=U L 675¢1228% 7 VE=TIKSTmt EIMATHEND
U, KelzTeEz 100ml &35, MEDEMpH X 10+ 0.1 EZHDTHEVD
T, ZOMEEHEEINA S BERD 53,
4. 0.01 mol/¢ EDTA ¥A¥K: FIEAI3E 0.01M JEH A AT 5, Jfli FIZFRRINTVWED
THEEAETH S ™,
(&) MUTF, 1 BUKOBIEFIEZ FREE T, SRKZOWT 3 EOHIEEITS,
BKSOmE # AAY) Y R—=T=M7 5 ATITRD &5,
0.01 mol/¢ MgCl, ¥ % 0.5 m€ IEHEZINZ 5.
T VEZTEEHE 1 ml A S,
EBT iXii % 5~6 A %,
0.01 mol/¢ EDTA AR CRABRBH O F a2 2T 52EFTHEL, ZIICELZ&ED
(ml) KD 5,
6. A (CaCOs; mg/t) %,

A

1000 x (b x F - 0.5)
50

WX O EHT 50,

4.4 FDHDRIE

Ry 7 FANERERE Y 77 A OBREEHES v MCED, FL— ML AR & B
DV 3 EFORREDWEE TS, fikldsy FORIELSETS L,

pH 12 pH A — &, BEUZMAIE A — 2 7V EEUEMAEF (TwinCond) 12 & D, &Huk% 3 [
SWET B, HEEHENEOMNIELE BT 5 L,

2 R RBE TR S A VY A LB SR T 52 L2 T WA, BETREMEDE~ 7 52w A0
AHRERDTHEAT 5,

3 FSEHSE D MR RS 2 78 pH10.01 JCSS #EE M 037-16145 ZEA L TH &\,

* MEH AT THET 2EAE, TF LYY I VEEE S b U Y A UK (EDTA2Na-2H,0, MW=372.24 ;

B, k) OR3.8gxEARTIRIIZLY, KIZENPLTLEEE 1000ml £ 35, EDTA %28 - TKIZIEAD T

BT IEHER AN EE 7272, BUEIZX O i F 23K 5, FHH L 72 EDTA KEHK 10.0 me 2 =7 3 23122 D

KEMATI00mE &L, ZAUZ LT v E=TEERH % 2 mt, EBT Rik%E 7T~8 WMA, HWEMMHGa22T5%

T 0.01 mol/t MgCl, AT CTHE L, ZEU 7z mt ¥l a %KD, F=a/10 &> THili F 2HET 5,

FAERBRIETIE, Z0%, tOEEAA VDI AF Y IHE LT 10% 7 b)) 7 L (KCN) KIEH % B2 5

TXITBoTWAD, ERADTEETIIEL, TDEOTHERKEIETAREBIZ AR ZH8R0% 28\,

O BRIV YT LD FRIZ 100.09 DT, #1100 L RAELTIDORIFLTSENT WS, bxF A58 0.5 13 FDHN
%% 0.01 mol/t MgCl, D, 1000 Z2HHF 5 DIk g 55 mg ~OHE, HBIZ 50 TEH S D IFMAKED 50 ml 72
No5TH5,

[V

*



T—RIREEDOIHMHD 7 7 AV e, BLRAZEE® pH DDHHD 7 7 A V0T TRIET

o MDD 7 71 ViE, 147HICES# & LT SAMPLE, METHOD, HARDNESS &
AHU, 1HIBICIIBOKOREREE UT A £7213B £7213 C 2 AHL, 2 FIEIZHIE HEL G E 7%
DNy T ANROPEANL, 3FIBITREENEEEZ ANT S, 3ETOWUET 20T, &
BAuE2EDTI91730ORIZRZIETTH D, %919@774»@,1ﬁﬁvﬁﬁ%tbf
SAMPLE, EC, pH & AJU, 1 FHICIIMOKFERE, 2 5B ICESEEENEM, 3 5152 pH #llE
EE AT, THLLEFEBLZEDTI0/T3HORIZE S i’d‘fzﬁéo

5 KX - RIZHE

PR 3SHEOHEARITS DT, HiNE 3 DD TN — T2 5,
7272, ViR— MEEEIZOWTEL DT, HOPEEX > TWAEWSHPNTERE =TT
5:}:0

51 (A) ZBERFRUEIIV—T (2~3 \)

1. ENZEA L BAERE AR 30 Uy ML OK ) SICRINT B,

2. IPAIE 2L, SR & BAMVEAIE 2LC ORI & AT, K ) SICHINL 72 250 ~ Bk
PR 21T S, WEETNZNIZDE 3EBET S,
| BNZERE BAERICOWTIE, AR ABFIET S IR 5,

4. IPGIE LAV ASE N T E THEHIENT DR A2\ O TN & B 72 15 Rd R,
BNER L BINER T RS A BRENR VDL S 2k 2 BOTHEDED tik
R D BET 5 (ABFIBOMEMEE, RAEOWEBOEL SIZoVTEET 510
R NEE <, BREHIIT IR L 72 < TRV,

PELRHEREMILTOEY TH 5,

e 30 DRV Mx 3P
o N AT v IJMHAIE 2L5 A, 2LC10 &) x 3 Hf

52 (B) ME-BHFEIIN—T (2~3A)

EEEFTEINA RV LT YT I—%H, EOLOTNIRERZOHIEEZ L TWD, $
T VW E T RIZE B ZENTET, B501 OF T RKEOKHE TIEAT2REIEL»TERNY
728, SENOERINWTT Y XV L RE G CEmMICARIIEZ L, HEICEXD 14T
DRWREBIEKL, TN O ORFHAMHBEBERERS T e Lk, b, WARIERHVWT
DFHUNTERW20, BoIFVE N 22 APRRKIZZIT 2R EZEL, BEATHIET S
NP AP

10



FEETHWS TV XV EEE TIHMEBURE U HIE T E 0Dy, PM2.5 X PMI0 OEREEEHE I
BEAOXETIIRINTVWA LS ICEHBREETEDONTEY, @RI NTWS &5 12
BoER e EEEEOBBRIIEMTIZARVDT, ZOEHTOREMOH L~V 2FET 5 Z 21
TERWV, ULHUHNEE LT Ha#z22E525605%, £72, KBRIIHEPESTOL )L

B E525FEA0NEDT, 2o OMHBMBGRERE T 200, ZOHHOEZHHKTDH 5,

{}
CDLE
TaHEl

WRTHIRN ERPHE €
@ EEFr N2

g““*—'*"f' At
{FEFE

HEK

1. 7Y RVKEEG (NBNY 7Y —DOAREN+HTHD I L 2MRT D) LRSI
Ny FV— (ABHETHZ I LE2MERTE) 2> TllESR (EMBR) 2f7<., 7YX
WWIREEGH B R EIRE 225720, $3 A— MNILORZ2 B W THIEEMT 5,

2. TYRIVKEEGHIBIRR X V%2 AN D & HEINIZ 1 4 Z L IO ERE OS5,
BREE AT ANy F ) —% USB 7 — 7L TORITIEBENAD (7L, POWER K

*7 http://www.env.go. jp/council/former2013/07air/y070-25/mat04-2.pdf
“8 https://www.jrias.or.jp/report/pdf/2131.2.16.pdf ¥
http://www.jsae-net.org/Pro-study/H28ERCA_170307.pdf
9 BB, BNERDSEME LT, small CRif% 0.5um BLEO/NIKEF @ 0.01f53 2472 b DA% DfEH 0-75 T
EXCELLENT, 75-150 T VERY GOOD, 150-300 T GOOD, 300-1050 T FAIR, 1050-3000 T POOR, 3000 2Lk
T VERY POOR X WHOERRINTWEY, HETHETH S,

11



X2 EEMLUUTHEEPSETREIZUEWE 20T MU —=FT7 L TLE D),
oY v T B KR Y & R LT 5 & REAHIAS D, AR, FHLY
IUR—HElioT 1 AT EIZHDREI A HOEM AR Z KT 5, 20 2, BBHRLH
RECHIERIIR L, R T2 (TYXVREGFITERRAZ V2373573 TRV, B
ity TRPLOW ey 2 R LT 2. RITLT 5 0ICEIRAYINS & 15 S N
WO THER),

3. TYRIVEEERHE E501 AL D T A2 b v TEIZfHED RS232C-USB 7 — 7 )V CTH L,
Dylos Logger £\ 5V 7 b % E# 45, COM KR— hZ2ELUKHEL, @07 71V %
i L, Download History D71 2> %227 Vw7 LTHhHHTL 57 1> KU T Download
RRVEIZVY T 5T VRVHETIZEHEINZT —ZRZ 7 va— RINTRRAIN
5DT, TNE T 7ANVIIHEGET S, TFANTI7ANVBRDT, TT4 X THOWTEYD 7
72U, HRT% csv IZEZ TIRIFT X Excel TR 5, 721k, =54 X ETHER
HaozERLCTaY—LU, MO O ITFFAMNT 74V 0¥ — K] TRY]D XFE
LTaryxzHELTHRL,

4. BBEEF D F — &1 microSD 51— RiZ wsm & W LR W21 F ) 7714 e LTHE
XN TVWBDT, B501 ADT A2 b v 782 microSD 51— K % 7 L jA#, SoundLink
WIS YT hEEELT, LD 74 3> (OpenFile) 22V v 2 LT microSD 7 — K
LT —REHGMAL, 1 BITLD ARETORS L AVHIEM Ly BEREINE, TITE
No2FBHDT7 A2 2V 735 RTEYDTFFAMNERNTHRIEFETESLDT (774
NERZZEIRTB7ZITRY, 28, Excel ERTHREFTER I TEVRT I —HKET S
DTTFAMNEAZERIZ L), 1 3T D Ly, (FEffifEEL V) 25IHT 5, GHEAZ

UFTH 5,
1 & La/10
Ly, = 1010g,, @Z 10
i=1

5. LR 2207 7 A Vv ERMS T, 1 FIHA G, 2 F1H Y small Chif% 0.5um B E D /N
RiFD 1, D D28 L4720 DA, T4 AT LA RKRIZHERE L 10050 TVWED
THE), 3%HA large CRifE 2.5um A LD KK 70 113, D F 0 #) 28¢ 2472 b DK,
Ibo5F 4 AT LA FKRD 100 44), 4%1H1E PM2.5 OfEBIEE (0.01f6 2472 0) DA
e U T small Dfid 5 large D% 5\ =45 % 100 THEIZ & WS Ax AhTaE—L,
S5HHIFHBRHAZADET I DT LD Ly, M0 AT, 6 FIHICHD@EAH (FRE
T ADEBAE) % ASU72EK%E Excel EIZ/E->TTF AN (XRTRXYID) F£/2ET7F X b
(csv) WRTRIFT 5, ZDT7 7 A V&M THEBEREZRNT 2, 20774 0VIEV 27
YA M7y 7Ta—FR$T3DTHHEAZX Y a—RTHZ Lk,

THFE T,

12



5.3

(C) YILYRVERICKWATHIREEZRZANES 2TV —T EHYDA)

ZOHEHATIE, TV—hM) =X —=IZLVIEREZHET I e, REBISIEEZRKDS W
SHEMOBRB/EHKNE TS, 72, HEOHSMTO BIbEREEZERL, b UKEHENICE
BEREVEONIE, TOHMEZ2ERT S,

1.

FOHARINS TEHEBFT MY D LBERER] 2 1m0, A4 Y RBUKEAT 100 me
U, MM MY AR E T 5 100F% 0, TRRI % 100 A RS 5, 2o [k
NU Y L] 1.0me = 0.01 m¢ NO, (FEHEIRRE) TH 5,

[HRSERF N Y Y AW 20 (75 02), 02, 04, 0.8, 1.2, 1.6 me & > THRERE W,
EFNTNA L URBKEMATERE 10me 35 (BEEFRRT,

706 DRV RE 5B, WAEWBREGHT (KA 7 -0, N I7PHFHHEOZ YD

L R E@ERICRD L ZA%, FRAHAREFRENPEVEZEZOSNDEZDT, T\ o724
iz & d) TRAZHELTL 5,

10ml DAAENRY MpR—ILb By M &V (ZEERY Z—%2fi5 LHETHD), 1% K
W7 ) 7 LR 2% 10me MATHERLE>TH S, BohH 23 (KEDDH D) IZHY
BT (o0& EEIZENEMINEIGFETE 2D, 50X 100% LIKET ), Znry
DD 2| R A

YU TNVEBR L BERPRIN NS 2me $OMBEICE D, YUY Vil#E 3ml MAT
10~15 D fER, EXRy hTvr2707Lb—hMiBT, (Dl vro707L—F LT
(&) Triplicate 9~ %,

TV — U =K =2k D 545 nm (HEOWBSEE A RIE L, BEHI I &0 &Y v TVEEF
D FRILERE (u) 2RKD L, FHELEZRGY Y TIVOER (SREIXT0C LRETS) T
£ 5T 100 /7% T E 4, ppm AL OREERD DL Z LN TE S,

%10

%]

%12

%13

%14

ZOHETEYF VY < U RE0.84 AL TV B O THMEST Y 7 A (NaNO,) 259 g 280 C, 1 KIETD NO,
HAD 1 LIZHYET 5, EHEREE (0°C, 1.03kPa) T&4E 1 mol 13224 £7%DT, K4k 1613 1/224mol 725, Z
DED NO, #7 2% NaNOy (MW=69) DERIZHE T 2121, LEOFLY v U2z EEL T (1/224) x 0.84 x
69 =259g &%, 2.59 g/t DKEBENED 20, 0.259 g % 100 ml 12T O HREAEN 22 K H, 0.5 M KA
WETSm &> TARTTAITI00mE £THKEMZZDLHAEZERDT, KEFTIEZLS6E2E->THWT &
BHERT b U U LRRER] &35, YL Y U ARE0.84 DREIKIE, 1 mol ® NOy 7 ARKEHE T NO, 1 4> %
0.84mol ZEU, LY~ ildBE KIET 2DNNO; 1AW L TH S,

FEHEIRFIE T D AL SR DB E L TIE, 0,2,4,8,12, 16 ul 1ZHM T3, 2z RA L= v ILILDEAZfi> T
Y7 U IHORE  RECADETHELTHRVY, B0V 1% UHALDLS2VWOTHEHELTHREY (70¢
DOELGHPERVBIZRINTETWEINE S0, ZBIEEROL DL SWHREEN VU LIKBERIZENL LIAD -0, &
Wo EDNRT o & KE WD)

FIVZR)=ATIVD10% T VBEBEROFPRVA, KAV 7 LEETERATRE, 826 KTHRWIE
T, FRAREEH D U LB OGP EIELS RN ET,

Triplicate L7z CHIS I I R BONENNEN 1 25D L EX, TDOTFT—ZDADHFIPSHT, 3 OHE
WIS NS RISE R ENE (BERTIZAW) §54, EZR 2o TEHET 2 HKEIIER T 2%, EERIE S TIZHR
MEM, U EREDRELS Z2WAHRT 5, HE D ICEMELPBENESIIEERE £ 5,

ul X € D100 FTHD 1 1255, MERORNE uf BAIO “BEREIZLTEINE, B 70 TEHZ U TRY,
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7. T=R7 740 LTI, 1AIHICY YT 780, 25HIC BbERkiEgEs2 AL (1
THIFZER£ L LT, 15H% SAMPLE, 2%5H% NO2 &£ §5%), X 7K Fzidar~
XY FFAMEARTHRIET %, 16172507 74 NVIZRZIETTHS, —whlEDEHD
Mrzffio TY v POV L ERIRE I ED RN E I D EFND,

MBI B L HERIIU T OMY, YUY v Vil EORKITEE CTHMIL THERT 2,

100mE DAATZ7ZAa1D

50~300 ml FREEDRKE XD =M 75 232> (HMEF N Y ABREBEHE Y LY < ViR

)

e 100ut DERY NEHFTHELIADSD KNI ORBESLE (KR, 22 AT, R4
WY VidEEE a5 Z & HAK triplicate U 72\ DT 44 KAL)

e P1000 & P100 DXy N KUOF v TLHK

e 70 DRV S5Mx 3k

e 96 RYA7uFL—bhx 3

e 0.5M Hifi§EF bV v LKW (A 7.5 me 7213#5)

o 1% RIEH) D LKFEH 10 mE x 5x 3= 150mt (HF HERBLARVDT200mt & Hh

X+43)
o YWYV VI 3ml x 11 x 3M=99m¢ (FzZLPHELREDLDT, BE 200 mt e
FEfES)

o LY~ VDR HEE

6 EExR{E

TR DHAR 2 /EZEEREE T T 100 ¥ AFHHE R E O HMIERE 2TV, @ BER I & £ 705 fEE%)
REFMXDET (ROA ML ADEN) PREOHELZZ T ENE2RHRS, WEkHIET YRV
BEFCLVEELEELFEL, BREPEEOHENLVILEET S (RECEELHE VL
DOIRWRMETERIRETH D),

I 72 2 b U A 2 fBEICHE T 5120%, MR E Y > 7L e LTl S AiEERA WL D0 nT
W5, ANVAR—=N—2LTCEaVFV—I, JUEIZ5=VA, 7I7—E¥REVELTHS
N, TVFV =L raEesT7=" A %ZHET 521X ELISA % RIA BB ETH b GffizD T, K
EHTE=TanSREINTVWAIEKT I 5 —EXE_ X P2 WS, ZOHEIZETHO TR
WEETE, JIEEE TV RNVTRRINEDT, Fv 72ELULENIYTIATENE I A
D BEMIME VD AFHTH B,

A5 S FEEAR I OWTIE, B, ILOER, MORE, B, KEPESC: BT I T —ETEME R R U 7 S
FEEE = & LR A b L 2 DFEAM. (35508, 2004-12: 35-40, 2004. & 2,
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7B, TR S (2010) 102 ZhuE, TNFV—IUIEREM A b L ZITPE S K R EB- T ER-FIE RO
ANVAKGE KNS D2METH D720, MOBEPARLEZLEDS A MLy —IZR U TREN LR
T 508, KR BAMAEHEZ IS U TIEEML 2 nDS, E7 I 7—EPI/REST=V A
133 R B B R D IRE LA K S 2728, AV —F, U—TFOfE¥, @uEkET, RAT
2N, BEHBE U #EOENZ2RTIERMOENT WS, Lizh>T, KERDNA A
Y—H—  UTCEEET I 73—/ 0ES IV ADERINLFY —ILEIDEL TS,
REOHMIEZ B AL —=N—IFREO T A v TERL, TOMKEEERZLTHS,

L. 7VF =00/ =XV avR6E5HELTHY, Ten2Ten &5 100 ¥ RAEFHEDY 7
2T WRA>TWS (1HORUREZ 100 B4 5, HEADV2HIZHR55G13 1 DO A A
H35, ERURWERICHET S, b o R & BB ORBL HEICHEX NS, 5H
DETH 4 DFEkE UTIRIFTE D) OT, INEEELRLT (V= bRV avdiing
B TIEELA Ny 77 4 v FTEHE, BEXAEDEVRERDOTHAE) .

2. BYRY aVBEBIx 24 0WEE LD, RO OADHIE - GlfRkE LD (TOiAME
E2 AER]), WEREIZ S VX L2 2Bz nD (Bl : WBREAEEZ X L35, 4HEIHE
IZ1~X&LT, ROavyy—iwuqs Rz

[sample(l :X, as.integer(X/2), rep=FALSE) ]

EANUTETL, RRSINEFBSE2HEIRET D), B 1EHILICHESRME, BTHEMET
E2ET %, 2RI T OWIEIZT 5,

3. AN E UTHEEMEIEMEORIAZ AT, HEAMGIXHMEORIAE T2 2 THEET 5, %
WO EIZE > THZEIRHEDEDLSRWEDICTRT S, TOM, FFroryT1 7
REBRAD, EEMTEVT, HIE - GfFIERESHC LV EEZ, 7Y XOVREEH
L0 EECIREERNE USRS 5, RO FERRIEF %, o1 BERE, 528800, 55 1B, 2B
QWL TH I LITL D, EROERIZ X5 carry-over IR % kT 5,

4, FELXMIZBWT, HRENTHZLIIUTO@EY THE, FTHET I T—EE=RIZLD
ANVAZHET D, IRNT, fFE%E3REIETT S, RTBRICHETA MLV AZHEST S, Hl
o RLERE L, AR LAY, fEEREEROD S L ATER L A B E ZNE R b,

5. WIE - GElEkE T T RTORERE Excel ITATIL, 774V ERBICEAATSI L, RO
Mrid— A3 D EZR 2 &% IV TIT, WL R — MIi#T 5,

WE T da E - HARMIZEA T O D

o MAEEGT
o IRITEEE!

o T UX—f}&®D Windows / — hXV 2V (6 5)

16 BpRINAE, KEFREA, EPERIHE, BRERE, HHEA  EHRBMA P LAY - LTOMEFZ0ES 5= A
DREEFEA, AEAREE T2, 48(2): 207-212.
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o —T/UEKTIT—YEZX 2H)
o WY IT—YHlIEF v 7 (12x 4x 3= 144 < 160 L= 8 &)

7 fREERNT DA

ARFEHTIE, FoNHMBEIZOVWT, S EIELHEHMNVPBEL RS, BIZEASBMEWEN
VI by TR0, TNTHITLTERVWA, L<IZZ250W5 Y 7 by = 79417 0iE, EZR
(FEEH/) — bRV IVZA VA R—VE) Z2ZHWAZ L 2BEIDT 5,

EZR L IXHBERKRZOMEEMBUZIHIE L 72, RIEEZES T TR ibh 2 HiaH#ENT %2 2
Za—POHEATEITTELEEIICLEZTIV =V T FNTHDB, MalfMBEARIZIR E WS VAT A
ZRMALTITWV, EZR R OKEEAR A =2 — 0 S IFTHTZHD0 70y b Y RAEDT, Foh
LAERIFOEEMEEFocE <, wXEFmCbMERRMHTE %,

REEZRH 7V =V 7 bRDT, HAD IV 2—RIZA VA=V THILHLHMILTE 5,
R B# DY 7 7 = 71X CRAN (The Comprehensive R Archive Network) 76 X7 >0 — K35 2
EMTE%, CRAND I 7 =% FDREEIZFEL, XU a—FRENOIZ -1 256795
ZEDNWRINTWSEDT, HRATIEMEIHEBEEM OV b (http://cran.ism.ac.jp/) %
AT 2 LR\, Windows TEZR 2FHT 5745, Hfln o EZR £ T—{RIZR o721 Y A b—
7774V %EBHBEKRD web 1 b (http://www.jichi.ac.jp/saitama-sct/SaitamaHP.
files/statmed.html) S5 X7 >a—KL, XTNT7V v 7L TA Y AN=—LTEO0EHRDMIH
Thod, REAVAM—NVLUTHROLEZRDNY T —V% A4 VA M—L$ 5121, REZEFHLTH
mREINB T T MIHLT,

install.packages("Rcmdr", dep=TRUE)
install.packages("RcmdrPlugin.EZR", dep=TRUE)

EH TRV, 2255 EZR 2E#3 5121k, \Wo7-A library(Remdr) > TR a~v v
R—%lEHL, TO [V—)V] A=a—»5 [Remdr 77274 >Ou— K| 2%ES, 757108
LU T RemdrPlugin EZR %##ATOK KX V%227V v 2345, AULKEDE, R aAv VX —%2FHikK
BLRWe T I v EFHTEERA, BEBLEIN? ] LFEREIXATRIVBRRINDED
T, NIW(Y) 22V v 295L EZR B¥REIT S, ZOF, 4V YFI)ILd Remdr A =2 —(E A
Za—FiED A= a2 —] 2> TW5,

725, Windows BRI CTHIBE KDY A b6 XU >0 — RN U721 VA b— 7 T EZR flAAAFF
ADREZAVAN=INUEHEX, TAZ Ny FIZTETWS EZRonR (64 ¥y M®D OS Tl
64 £ Mike 32 By MEDHEGRASBD, EET 2EELS 64 €y MRV BEEID) OF7 13
MORET 5L, RAKRIERLZEHETHENIZ EZR DA = a—FTREIZE TIN5,
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/:J:JA: 3DLAEDEZRIS 3 DDHH ~

triplicate ®EH AEFO_BIERMETIE, TL—M)—X—IZZALY > Iz 3EFHFOY =)L
WZANT, 3292002 HE L, Tz VOHIZEGNA>TLE - BERE, 2 2U2Hl>
TWEL T2 D2DEBPPITEENT VWS L, EE5BELWRLD SRV, 32hNIE, 2 D8
LD 2 NZZBLAMBEALUTU £ 5 AIREEIMEVDT, BZ5EWVW 2 DDEDABELWES
S5 LYETE %, duplicate T triplicate 5 DIXEFD7=HTH 2D, HHAA, triplicate TH
96 RD T L —bF 251 Vo RAZETRANS K SV LYV TUH L, TAMIEDLSRVWE
WHDEKRELHEBTH B,

BTN A XA IUETALS TEWFRWER FHEP _BEBREHEZ 1 200 FLizon
T3EMELUABEHZE, 2 2 E0Y Y PV TEEMEE AR BERDNS Y X OETHEN % AT
27-HTHD, 2 D2UNMENRNE, {f% DREIFMEAFIIMED SHFHIZEN L S Wi Tnd
D EFHIET E 2\, iz OMSHEIMEREfF 2 L —~ LT L E S 720, EHEIATHS S L, W
EEEFHETEEREVEN 60, NEWVWAHNRL0IZHR->TLED,

REREZELOOEERBN I DOULDRBRETHR TEWITRWER MERIE, TOREFZI3HM
KEAD D o TV S FEEHEEUR 2 BRI EL D, e E R 2 & 5T, MEOHFEZERE L
THERI L (BEEHERNIE B 3 5 BIRERR), JE U 72 WARAEUR O RO A & JRE F 7 134
BEYETE-OICHVS, 2EHEOEERE L2V e, EIIBT 2 OOHESEE->TL
FH50T, EERRTHEIIZABMLTVWTEL I 2T H5TERY, WARDESIRE OB S HIE
WTHEH—T1 V)V BEER) 22 TH, MATEYOSHAEZO AT - TOFEIZIX
0.1% & 5% DOIEHERTIRIET 5, 3 mREETTD, EEBEORERENES TREME>TL
FoTWBLIRIENI ELTERVD, TOIZLIZKADILK ZENTEDZDON 3 HKRIEDAY v b

L THD (ZOHEIFRAHOEERZHEL TRIEZ®DVET), Py

7.1 EERETEDE

EBWMFEOIFE T A v Th b, THA URBEVIEILORWT — XIXAEF N0\, FEERGHHE
%1%, RA. Fisher WO AZXT v NTITo RN E 208, REERIETIX, ZOMDT
Yo UL, FHIZER U b FE O#FMAERY, FroKART, HEKIGEFREZ T 572
DIZBHHETH D, BbAA, & M ENRIZUMIEE, EfaTmIESEZESRIXR ST, Ml
WEICIRHNT 2 EHITIE, BEURY Y INY A ZOREEZED, #MUIRTY 1 V258 T nhaildi
572\, EERGEHETEIZIK, HIIZGU TRA 2T A V03B 5, ARTIXLATD 3 2122\ T
35,

7H, EYETIIARAREED, EBRTY A > odhTl, > TNY o1 ZOWPEE I ICEE M E
Thd, YVITNTA X2 RKELTHE, BFEYMZRREERP L WUNRZTH->TH, MHalF
FHZiE TERTRVWEDR DD | LWHIMEMREZBETLES L, HIZY Y T A XDUNSTE
2, RUFERODHDREZIDEND>TH, WEHPIAERIIROLZVWILEHDSD (£
WM A, EMZEETI TMRIEDBA+T42] 2\WwS), EZR TIX, A=a2—0 [fEH#EKT > Tk
B TINY A ZDFHHE ] »OoHE%ZEAT, BITMERENSHRZHTEREZ AT LI LT,
YU TN A X eG BTN TES, BYERLZEZEHT 2551%, H3I07 2%
ORETH B,
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o i HE-HBETY A v
o EATHEMLbEGAER (SE 2 IAE A bIE)
o JOAKX—N—=FHA

72 B, FA-FERTIY U

ZOTHA vaMis e, &R, HcDONREFITGU TR UMSETHES N, f»OUNED
B CHIEMICEAD NP ES D EFMIIT 2 Z e BN TE 5, @HEMLNIRETIEZ, HEDH
D HRER, V4NV a Y O SIEMBREICR S (FHETPFHROME M 2 K Ed 255
1, KEHIZESHEAHP 7 ) — NI VOREIZRD), kB, MGDd 5 t BEk, AT L ICHE
U7z ZALEDOFIEAS LT & WS IR 2 RET 2 A tE s, BFRIZIXAETH D, B
TD & S REFEAMIBK 22T B A, AEFIZIZ, ZHICEYTETFFA VOHEBIREENTY
AN

o MBMERIETY v < F (RA) BHEDOFAMATHROMITEINF V' =V LRV E KT 5 Z & T, Flf

DRIF % e
o 5 ONREHEDERFIEOFE T, HMMIZL D I OMRELK TSI LT, HERFEDOHE
%Y

o WIEEZ RO FTE CHRMENFIZ 1A D IFHIXC IEERZ T 5 Z & T, WHE2MRE Z L 2GR
RS IITHE T S 2 e

7.3 FTEELEER (T2EAE/LE)

ZHFIEFEICHMTH D, HASIMIEAR L ZNFEENTLT, BRIZT VXL ((TEY
2D Eo701z, TIERL), WO (FE) O 1 2%2% 01, WEETOhKE TS
EWVWSHEDTH S,

J&AE A4k (randomization) D H{EIZIFW L Dh @ 5, Fleiss JL (1986)“The design and analysis of
clinical experiments” 1%, #LE(Z (random number table) DA D IZELEUEFIZK (random permutation
table) 25 Z L 2 HBELTWVWSE, £or%, STIEHIVE2—RY 7 IBHEZLDT, KDEKE
flibid TH, YT VX LE VNIV TE S,

KR O IZ 2 BER T OSEIMED iR 7e 5 Welch O GiEIZ & 5 t €, 3 BEL LD TONF4E
D W78 & — Rl E 43 B (One-way ANOVA) 12725,

AEHEHOH T, BNELR L BAZELKOMTO bR ZEE DRI, 2 BROFEEHEO LT
BaDT (AERED M LB ORE 2 2 BRI TRARWD, ENERILVWIEHLTWIE
PLISND N 27 750 v RERIZIZED RN EEZ 5N D728), ZH LU Welch D HIEIZL S
tHREEZEHAT 5, £/, SHARTORIGERIREIIED VN ES D2 5 DIE—IGiE
DEAHT L T8 B,
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“HIERFBRED tIRE

TR bR FAPEE T — &1, http://minato.sip2lc.org/pubhealthpractice/airco2.csv ®
X5 TANT B, ZB SAMPLE (34 > 7))V fE %k L, BREATH 23IF4, ROOM 2EN
724K, OUTSIDE HEBANEL %R d 5, MEASURE (& Z 12 O HIE M [m H 2% Zk T 5 (R
MEDGE, 1HEET 2 T ITRAEIIEDS L, HIEICEZ VY TVADHELIFLACE X
SNZVDT, L TERWERTH D), CO2 &\ 5 EHMB (L HIERE (ppm HAL) Z25RT,
Excel 2RETT— 2% ANL, TBEREZERUTRE] 6 T7FA (v~ KYD)] THRET
NETE3, T—X% EZR IZHEAALITE, (7740 O [F=ZDAVKR=F] 25 [T774
NEZIFEZ7V) Y THR=F, URL ST F AN T —RE2HHAAG ] 28R, BRINEZT 1Y
DOHFT, 7=ty bZE AT ] ITRHUT, SARALET —RIZH LTI 5401 AL (5
7 # )V b & Dataset 72723, HIZIE CO21295), [T—RT77ANDEGA] 2 Ta—A)LV7 71
VATALL RO TWBDEMAL, 74—V FORYVES] B [HU<] IZhoT0WED%
R LT TOK) K& %2 27Vw 2L, T—ZNBA>TWVWSCSV 771 ILVEEAT IOK] $5&,
EZR OHIZ CO2 L WO A2 TT =X 2HARAL I 2N TE S,

FTY TNV OMB I L O E L BERAZFRIES 2D, (77 78R] © 7LD
BRT ROV~ ) —ROH S| 2R, RIS 228 (0~1 D#R) | £ LT [SAMPLE] % j#
O, DEGEER (EHS )] LT TCO2) 2#AT IOKI 227V v 735 FRPBRINSD,

| SAMPLE |

Factor | BREATH OUTSIDE ROOM |
|

|

p.value

n | 3 | 3 | 3

C02 | 40000.00 (2000.00) | 400.00 (50.00) | 550.00 (50.00) <0.001

B3 PR 2 TH 5 *17, LAY 40000 £ 2000 ppm, EAZELAH 400 £ 50 ppm, BN
228N 550 £ 50 ppm TH B, Z D p.value IZ—ELES I OFEROAEMETH D, <0.001
EWVWDEIE, MREED Y v TV OREREM T bk RIRE ITHE IS E BKYEE 5% THER
ERHDEVWI L DFIOZ L EZEIRL TWEEIFRDT, FEEZRWT 2T HRERZ L2\,
ZD7DITIF, THGEHENT ] O DERZBOMNT] A= a—»0 06 12 FEFOFED L (t E) ]
BEATERRINDY 4 R T, THWNZER LT [CO2J, THiEKT 28 £ LT [SAMPLE]
BB, [HHMEBEZETN?] 2 WX (Welch RE)] Z2EATHS, FOHD ] —#HoHy
Y INIENT R RIZ T 256054 OBWIZ,

CSAMPLE != BREATH )

[>T IOKI KAV E IV I T B, TT—N—(EDHRTITINVRRINEDLHEFRIIZ, B
o4 Rz,

AT B FTHRVWEES D, AR, (4 Ol S FHEIWTZRUZEOMEZ L > TH Y TILY A s 1 2
Bl EHE T 5 M TH A RROBDOEHETH Y, BEFICBEFETF—XDIES5D2EDREIDHIETH 3.
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i RAEFE  PfE
SAMPLE=OUTSIDE 400 50 0.0213
SAMPLE=ROOM 550 50

EERREINT, Welch O t EDKERDAEMERD p=0.0213 TH YV, WA L BINEQUZ I
AHFRNBREREND D Z PRI N,

“HIERREED—TEES I

TR IR FEE T — &1, http://minato.sip21lc.org/pubhealthpractice/airno2.csv ®
£S5 TANT S, PLACE 3Y v 7)) v 785, NO2 Z-RICEREEEZ RS, 1 D0H 7
V¥ TR D\WT NO2 DfEA 3 47 5 DI, triplicate L7z 7L — bk ED 3 DDROENED 5
AHREINDE NO2EELZ, TNENANTE-HOTH S, W@EIEY >V TIVEKR% triplicate L, X 5
27— ETH triplicate U, T—X & UTADTHDIE, Y 7T EDFIMHE (MibiZs A fE
MHIEZNERINU 72 EME) 702508, KEHTIET L — b LTOA triplicate $5 DT, Z
DS IS 5,

T —RDHAAAE RIGRFRED & E LHBRIZ, T77 40V > [F=20A VvR—=K] >
(7574 NVEZIZZY) Y THR=K, URLDPSTFANT—RE25HAAL | 2EALT, [Ty
NaEAI ] ZNO2 &L, 7= 74 NVOEH] ¥ Ta—HANVT 7 ANV AT L], T7 14—
WRDOKEIDFEE] 2 (A< IZh>TVWDD%2ERLT [OK] KRR V&2V v 7L, T—20
A2 TW5CSV 771 V%#EAT TOKJ $5&, EZRDHIZNO2 L WS A2 MIFTT—X %
ARG Z LM TE S,

—JCHLE T 2 AT BI1TIE, ThigHENT) > NEGZ O] > 13 B EoM O Fa4E
DLEE (—ICEE 5 BT one-way ANOVA) | Z3:#IRU, THIZR (1 D& ] X NO2 25E X
NTVWBHDTETOEE, MRS (1 DBAE®EFD | X PLACE 23E, —JthliE o oz
TRNWE, TESHEEZETH?) 1 Tz (Welch BE) | 2 BRREED, YOG e Y
DL T BLERIBEIZEZDE D 57200 WS 2 HET OO LR Z#E VKT 720121%, Holm
X Tukey 72 & D SIETHREDZ EEDOFEEZ T2 HENH 08, ZOHEIE—CEES RS
ENEMRET D UPRVEREIZR> TS,

P INT—=% W Z (Welch #E) ] THEid 22, HOY 4 Y RO FRRRI NS,

*I18 Neyman-Pearson i ORGBRE TIE, (2720 W IRIERHO FT, EEBICE SN & D REZREDMBRES
NBHMETH2 PEEGHEL, ZOPEIP—EDOEE AEIL 5% 12T 5D, AEAKELIEENEZ—LD/NIDo
7 ORISR > TV B EFEZ DD, MEEZMOET &, KYIFEILVDIZ PEIMERICEREKEL D/NEL
BRoOTUEIMERDS% LD T oL RELAR->TLES 2D, PEZFELRITNTRS W (BBICIXPETIEAR
{, REFEPRVDIZFES TEVH D LHELTLE S E—FROMIRE 5% ANIZT 5720 I FREAKEE FHH S
L0710, ABKEEZ 3 SO 1IZTHILEPHE3IMHITTEILEFRE-RLDOT, KEOHFTY 7 MEPE2E
PR UIMRERRTDHILILR>THEY, ARKEIEIICKE L EFARELHETIER), #HBDHE
RWAWNAH D, Holm O FHER FDR IEARL b s, FEDIEOEEIZE - TlE, HHEKIZR b T
&7z Tukey @ HSD #EXWETH LN T WS,

20



T RERE P&

PLACE=A 3.333333 1.154701 0.00923
PLACE=B 4.333333 1.527525

PLACE=C 5.000000 1.000000
PLACE=D 3.000000 1.000000
PLACE=E 9.000000 1.000000

\_ /
PfE® 0.00923 1% 0.05 & D /NI WD T, HEKYE 5% T Welch D HIRIZ & % —uldiE 73 83
ZFETUFER, HBrOEWA B ERBEICHREENICERIIEZEL TS LT 52 &
MWTEDL, bRATESHEDMREIZDWT TEW] 2#A T, Tukey DEZEMKDOA T a V%
Frzv oL ThoFEFTEE, Y4 Y ROICUTRRERENS, p adj 1% Tukey D 5L TH
EDLENZFELZHLDOPHETHY, ZOFETp adj #10.05 K /N VWD, E-A, E-B,
E-C, E-D 272D T, E MO B LERIRE MO LML LD EERICEL, ZOMDHLT
TSI 2RI AERREIRD SN o/ Wr D (12720, VTN A XN VD TH
HABKEL NS, EUANOHEEIDOEIIDWTIESHELERVEEERARVEEZZRET

H5)o

a N
diff lwr upr p adj
B-A 1.0000000 -2.1028621 4.102862 0.8219440
C-A 1.6666667 -1.4361954 4.769529 0.4400298
D-A -0.3333333 -3.4361954 2.769529 0.9960810
E-A 5.6666667 2.5638046 8.769529 0.0009542
C-B 0.6666667 -2.4361954 3.769529 0.9501740
D-B -1.3333333 -4.4361954 1.769529 0.6330823
E-B 4.6666667 1.5638046 7.769529 0.0040788
D-C -2.0000000 -5.1028621 1.102862 0.2829865
E-C 4.0000000 0.8971379 7.102862 0.0115580
E-D 6.0000000 2.8971379 9.102862 0.0006061

\_ /
KOKDBEIZ BT 2 BESULEE pH OO H, T eFbk (7272 UKD 3 FE) 1251795
Ze&,

7.4 - 0OXF—/N—% (cross-over design)

JUAF—=N—IETIE, TNTNONEEN 2 HEOWUMEZITL, TDL &, BYeHEFE
(Vv ya7y MR E SR, BIOMBORED X v ) —F — -2l 27-DICi&IT5) 28
Ztle, MWHDIEENED 2DODITN—T%HET DI LVBETH D,

Hilman BC et al. “Intracutaneous immune serum globulin therapy in allergic children.”, JAMA.
1969; 207(5): 902-906. Z & U TEHHL & 5,

DT, HEPEFSNT 574 A6, FTHEERICE U TRERK . 43 Az L, 531
AN TV RNZ2HIR T2 INV—T 15266 N, ZNV—T 25265 N&igo7tz, ZV—71
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HLEE A 24TV, 34 AHMEE U7z, RIS 20V — 7 2 1CI3EE B 247\, BiEH 15 ATH - 72,
ZTDH, 27 HOU v a7y NMllEBE, JV—72D 250 NI A Z, JV—T10
232 NIZHEE B 217-728 24, FhEn 45 A, 29 ADBEL7-DT, 2 EOMEEZET LD
IXGE 408 A&7z o 7z,

AEHOPEREMEDERTIE, 7 0AL — N—IETIEEREVPA MV AN G 2 5 78 % 3
Utze 2OTHA VIZDAEHTH D, WHOIEFRIFERISHE L LT EI7 o A4 — "= Uk
KTHRVODED, SHOERT YA Tk, EXEMBTOmRMKT I 7 — CIRERMA, /E3ER
HORBIZL > THE 2RV E DD, RESRMED, IR, RIZHEZMED, TOHh
EWVWIHFIZ L BHEDR RN E DD, TNODREEHAVBBRNNPE S 2 TRTHEARNS HED
Hb, RIZFRDESBRT—anGoNZLT D (GITHOT—XI%, ZOX5RERATRHE
V7 MZANT S (http://minato.sip2lc.org/pubhealthpractice/crossovertest.csv),
250 PID IR DA 5 % KT 5, 28 Ord.LD (FIESMFDIERE 2 Zk L, LD 23%IZH
D, DL DWEICHGFMEDOHTH D, 2 LD IFHESRMZEERL, L B HASME:, D A EERM:
THb, ZETOA & TIA ZEEFERDOMERT I 7 —LIHZEKRT D),

PID OrdLD LD TOA TI1A

1 LD L 15 21
2 LD L 17 19
3 LD L 19 25
4 LD L 21 23
5 LD L 23 27
6 DL D 15 34
7 DL D 17 27
8 DL D 19 39
9 DL D 21 28
10 DL D 23 41
1 LD D 15 35
2 LD D 17 28
3 LD D 19 40
4 LD D 21 29
5 LD D 23 42
6 DL L 15 22
7 DL L 17 20
8 DL L 19 26
9 DL L 21 24
10 DL L 23 28

SRrCiE (oD AEH 25D, TITREBBEELAGEDOARRT), (774 O [F—=2D
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AYR=M AZa=D5IDTF—REHMATEE, TIREHEIT] O DEEZHROMIT] 725
XG0 H 25 2 FELA LD OFIMED kel (RERIE SN ] 2#AT, IREMELZT—X %
RTER (2 DL EER) ] O S TOA & TIA 238, BRI 52802 # IR (0~ EHBOEIR )
DFROFEDRS LD & OrdLD 2 #ATHS5 0K 227 ) v 235, ERIEITOBHNDOL S IZHLNDS
(22077 7XHENIZHBE TN D),

s N

Univariate Type IIT Repeated-Measures ANOVA Assuming Sphericity

SS num Df Error SS den Df F Pr(>F)

(Intercept) 22944.1 1 402.8 16 911.3843 1.554e-15 **%
Factorl.LD 291.6 1 402.8 16 11.5829 0.003634 **
Factor2.0rd.LD 0.0 1 402.8 16 0.0000 1.000000
Factorl.LD:Factor2.0rd.LD 2.5 1 402.8 16 0.0993 0.756738
Time 980.1 1 154.8 16 101.3023 2.510e-08 **¥
Factorl.LD:Time 291.6 1 154.8 16 30.1395 4.942e-05 **%
Factor2.0rd.LD:Time 0.0 1 154.8 16 0.0000 1.000000
Factorl.LD:Factor2.0rd.LD:Time 2.5 1 154.8 16 0.2584 0.618160
Signif. codes: 0 ’***’ 0.001 '**’ 0.01 '*’ 0.05 . 0.1 ' 1

N J

AY%iD Pr(>F) £\ 5 J%ll% A5 L, Factorl.LD DI7H 5% & D /NI WO THHEM L IEERMATIE
7 I —EHENPERIZERD, Time DfTH 5% L VNS VO THEEFBZTT I 7 —EHENARIC
®72 0, Factorl.LD:Time D17H 5% & D /NS WD TIEESM L DX HAERMENEETH
% (Hs, BARUEIERUEDLT, FENRTOT7IT—EHEOELLOAAINERICELRS) 22N
bird, ZORRETIE, Factor2.0rd.LD ¥, TNz ELITIEPrGF) BWAEWERDT, 70
F—=N—=FHFA ZF LN Es, HERGOIEFIIAERICEE L kb2 VWA 5,

BB, BN VEGEE, EREMEREORERVPRRIN, TOMEIMREZNICER 27256
WCHWSNE 2 FEOMIEDOREE RRINDED, TOX S ICHINEREZEEL TR EEMMEE
RAGEIFFHRI RN,
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fﬂiA:%ﬁ®E%é'%§'ﬁﬁﬁ ™

HEDELEAFEZ2DLE, i &b 3MEORRIELIMPHEMLET S Z L IZER LW, Validity

(F4M), Accurary (IEL X - [IEHEME), Precision (V) O3 D2TH 5,

Validity (Z%4#) #lv 72002 ELLHINTWS Z &, Hlx1X, ELISA THIRDRREIMEN &,
HENRTREVWEDETHI-oTLES Z2IR2507T, HEDZYMENIEKL 25, B EETHHE
DEBEEZFHRBZMEIIBNVT, 2BV FEPINTCEZOE TAREFHCHRE T, BRI NME
EiozE WHOMER D o720, TH5WVWS L EOMIIAEAIZLTT =V RDT 1kgiE DEX
RHBGEELHY, RRMEZDOE L TIIARENEL HNTOVARW,

Accuracy (FEREE) N4 TR (RIS DWhEWZ e, /B VDOEEMNE->TWE & (HEIED
HoTwnwde&Ed), ELIMNERDNS, FIZIX, MEH-> TOWARVWIREET 1kg LHRRINT
WEBKEFTHREZIET S L, BEOREN60kg DAV E-7- L EDORRIF61kg LB 5
5, TARTOADEKEN 1kg B RRINZS, ELVWT—RIFFSNRN,

Precision (#8&) MERNRIRE (T VX LREE) NIV e, FEEKEMENZ &% CV (EH)
B AWhEwZ s, HEOEIIHYT 5, MEEOENBFZONBEHELZRTHETSH S,
BZIE, FORESIZHZDIZ, BHEOEDOIL (B/NKRREBEN Imm) THIZDE, /¥
(B/NEoREE 0.1 mm) THIZ2OTI, S/NEBED 1/10 £ THO L L TH, KFEMN 1HRR5,
CV &, ARMNZIZA UMEIZ 22 13T OEHROUEMOEERZE (RMufEFETIkRw) 2F
BECE - 72 f%2 HORFRCTRULMEED, CV NS WHIEIZBENESWE WR S,

EHEILREEIZDVWT, 83D UL TEIZEATAL D, EHNPEOEIZAREL TV 7 KT, Xy

FAVINELL TCETWB I L 2RATE-012, #iKE lmé <1 270ERY hTHE->T, FOEX

2BFRM REFATHOEETEZ2T2) TELZEEZS5HEEL I0EEVIETZ LA TbhTW

Voo AU ERETHNE, SEHEHIFIE 1 ZIL12RBE35, KIZS FEIOHIEEADS, 0.998,0.997,

1.001, 1.002, 1.000 ' L7E o7z &35 &, SEYiElL 09996 75 L TH B, CV % R THET L, L

TOESI202% KWTHYH, ZOEBREDERY T4 V7 OHEERFHITEVWEWVWZ S (4K, 1% K

WTHBEIEN I D2OHAETH 7).,

> x <- c(0.998, 0.997, 1.001, 1.002, 1.000)
> mx <- mean(x)

> sqrt(sum((x-mx)*2)/5) /mx*100

[1] 0.1855466

EEXOHIZ, Bl S RZMAZTN TR EARHELDT, HlZIE, 205 2OHEMIZONT
BN 1 WO IR E 1 AR tRET S 2 &\, R T, t.test(x, mu=1) THERELE SN,
p=0.6885 DT, MEHMITEELAENDH D LIFVWAT, ZOEREDODE Ry F 4 VR EMIEEW
YW B,
ERERDIZIEP O DEHENR Ry T2 V7% T 5L, BH-CICERESHEIZR-720, M2k
BIEZIINEEEITDRNE WS 8B UL b ol FlZIE, 0.950,0.954,0.952,0.955,0.953 2
FLEVWSHIEMEL LA, CVIZEDERELFLUL 02% £uThb, HEEIEV, ThE
B, FEER T E VWS RERBIZOVWT 1 AR tREEZT 5L, p=6.605e-07 &, 100 HH3D 1 £
ENE 2 p ERESN, BEEL D EHFHNICERIBEVIEEREONTLE> TS ZEDbRY
ZOZEDOERYy T4 7%, BEIXBEOVILES EHEIMEVEE RS, #iZ, 1.100, 0.950, 0.910,
1.150, 1.005 &\ S #5RZ2 H U722 4E1E, CV 238.8% RO THREIMEWD, BEHEZ 1 235 1Kt
MUED p fHld 0.6361 & 7325 O THIMH & BMHDOMFHNRERAIT L, ERSIMENEBEVRan, &
DIFE, EBLDREEDERYF 4 VIHLERTERAWY, BELERSOBMANT2RKEIZIET S
£T, ERYTAVITEIET 2HREDNDH S,

\ J
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75 T—9AA

MEIZE->THEONIZT—RE2IAVEa—REfo> THRIWIZOWT 272D121F, £9, v
Va—RIZT—REANTEBEND D, T—RXOBBEPFHATEZY 77272k oT, 50
S AN FHENEL D (ELSANTE, DORPRB VD) ERAE-TL 5,

TLINSBBIED T — RO WTHMADH 275856, BEETHELTE LWL, /T 5
Fhi & OHTHEBEREZ ANTLE>TH LWV, FIRIE, 60kg, 66 kg, 75kg &\ 5 3 ADIFEHK
HEx R ZioTRDBIZIE, 7O 7 MR LT mean(c(60,66,75)) 721k (60+66+75)/3 &
TRV,

UDUEBIZIZE > 2 A ZDKRERTFT—RIZOWT, WAWALRDHEITIHBENEL VDT,
T—=RAREDHIENZ AT ONEETH S, TDHIZIE, FUFAEZBEVELT I EH, &
DOTRERT—XTH D EDTRIFTNIZE, Microsoft Excel D & 5 2 EKHEY 7 b TANT LD
NFERTHAS, ELOTHMZE L LT, 10 AODHRFIZODVWTOERELKED T — X IIRD
o LS IfEohTnwb kg5,

HN5FHID HE (cm) (KE (kg)

1 170 70
2 172 80
3 166 72
4 170 75
5 174 55
6 199 92
7 168 80
8 183 78
9 177 87
10 185 100

¥ 9 2% Microsoft Excel ¥ DRFIHEY 7 M AT T2, —F LOFITIEERL%Z AND,
HAGENIG R S EFERA X F, O6WREMA DN, BAEHT CEAYY A FBHZ5)
WWUTELDWEHEETH D, Al bo7z6, —H, ZOV 7 FOEEDEATHRFL THL
(Excel 72 & 1£*.xIs 2, OpenOffice.org D calc 72 5 1£*.0ds T R), AJI5E T U7REIE, RO
HDESIT%5,
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‘ E3 Microsoft Excel — desamplexls

O W OO~ U f LD R

—_

Iz, ZOFREXTEY D 75 A MEATHRFET %, Microsoft Excel D&, A=a2—/1N—0
(774 (F)] 5 [&HTEMNTTRIE] 22, Bhd 4 RUO—FFND [ 77 )V
M DINEI U AZa—=0s [FFAL (XRTEYD) (fauxt)] Z2EIE, HERIZZD LT
D7 7ANEZDIEEFE xIs 5 txt (ZEDEDT, [EFE S)] RZ V20K THE (FD
A2V =vvay bEBR), ROV - 2EL Ty 2OREETR—- LR TRV E AL
IEENRRRINDEPEHELT NIV 2FBATEV, TOERIZExcel 2 TLES T 5L,
AIHZEEL TWRVWDIZ TRFELE T CHCESE Y« Y R UDBBNE D, BRIZRELTH B D
T Izl EEZTEY (MEW] Z2BATERUANBRN LEHEEINEZTTH OBV,
Z DOHITI, desample.txt B TE 2,

_l
| ) swtos N e @ % CiE- Y-

_|R~du:

Jde mu

SR o JE e ]
Ml 7o G —] o)

RavV—L%{i-sT, TOF—X% Dataset EWVWIHLHDT —X 7 L — AZEHAAD D ILH
BT, RO 112 ANTE3E 3TV (BZELTFAN T 7AUBBEINTWSE T L7 UM
PEEETF 4 L 27 P VIZHR > TWARLTIEWIT W),

Dataset <- read.delim("desample.txt")
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a N
EZR TR 774N [F=9DAYR— I D T774LEREFES Yy TR—FK, URLH5

TERANT—95ZHHAL] 2HE, [T—9y bEEAD: ] OWICEYLRSREE DT
(ZEH2E L TEAZXFNASATELVDRED, T7 4/ hTiE Dataset &> TW3),
74—V RDOREIYES] %= [ZB] 5 9T ICEAT (97 ORICHZO0%T )y
7FNUELWN), OKKRIVEIY Y I LTHLT—9 774 ILEEXRITLW,
BRE, T—Y%T7AIVRELET, Exce LTEHEZERL T IOE—] LEBERTHNIL,
[F—9DAVR=—F D FHFRAIT7ANRIEI )y TR—RDS] 2HEVTT -9ty
NEa&EMITEE, (V)Y TR—RKDST—9%2HAHRAL] OEDFI VIRV IRIZFTY
PJEINTETIE, (=97 714LERIETIC) OKKRY VA LIZEITTT—9h5mMA
H5,

774N ] TF—=4D41 viKR—hr] @ [Excel, Access, dBase DT—4% %1 ViR— K| %
&, 7=ty EEAD: | OBWMISELLSREL%E DT, Excel 771V ERC &Y —
HEBEIV4VRIDPHTLKEZDT, T—9DHFA>TVWEY— M EERE, Excel D771 %
FAHIAD B,

76 T—49ODER

F=RZOKRBMEE 2 IET 5121, KMRE2T200ERTH 5, ANEOHEERZRHEE X,
A— ViRl LTI Ea— R K D@ENPITENTVWEEEDLNTWVWENS, TNEENI RN
FlERWV, £72, ANMIAZF v I T2 ETHEENTHS, 2F0, T—XANDBKb-725,
ALY BRICHRETREL VRS,

BRPRIREOHBIZE > T, SEIEREROFEND S5, HREROLGIE, ERS M
X, A LFHI 7, %7757, M7 I7WRENTH 3,

survey E WD T =8 & F>THIRT %, EZR TIE [YV—IL] @ TRy 5—IDF5HAH] D
5MASS ZEATOKL, 774I] IRy T—JICEEFNZT—IETAPRAL] 1S, /Ny
—UELTMASS 9Ty oL, T—9 Yy hELTsurvey 29700 Yv LT
"o TOK) R >v%a0) v o9 %,

“survey” £\ T — Xk, TT L — NRFEDFA 23T NOFRERERETH D, EENTVWEEHIZ
Sex (M : ZXM), Wr.Hnd (FZ&&FHF S FOBHE L /NEOMM, cm HA7 0 HE8), NW.Hnd
(Rl & F TRV DOBIHE L/NMEOME, cm BAL : FfEf!), W.Hnd (R &F : ZKE), Fold (K%
MARZEZICEL N EITREZN? - A2 E, EPE, EB55THR, O3 KEDSRDER
), Pulse (DMK 7 : BEIY), Clap (MFz2WEAELOELEE, 5008 EIZ<E07 @ A,
f, EBoTHARW, D3 KEDPSLDERI), Exer GEESL : SHEIZ, W4, L, O 3K
e 572 5 BINEL), Smoke (BUERIE : AU —2AE——, EHMITKS, BE2KS, YL Tlkb
IR\, D4 KHEED S e ZERM), Height (HF :cm BALOBUER), M.I (BROEENA <X
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V7NV (74— /A VF) THREINZD, AMUwD (ecm,/ m) THRINZDPZRTERR),

Age (4EHh : AL OEUERL) TH 5,
IDTF—RIV—L%EH-T, W ONDTI 72 THED,

ATV ERDBE

EHOHEE I OMHELRMEL LT, BRZEILIZ, ZOMBEZBICEREZHMTH S, B
ZRED£E 2 X 31X, R TlX barplot(table(X)) THiEZ N5,

EZR TR 13571 > 757 (JE)] 2R, & LT Smoke 232N, RIE
BEZEOAENTOY hSh 5,

BAHLITET ST [EZ L OHEDHEZMALIT7-MTH5, R T

fx <- tableX)
barplot(matrix(£fx,NROW(£fx)) ,beside=F)

THiE X5, Remdr ¥ EZR Tl T,
wYTT7 MR SEKE 100% & U TEMEOEEIZLZN > TR > TEYHIFZKTHSB, R
TlE

px <- table(X)/NROW(X)
barplot(matrix(pc,NROW(pc)) ,horiz=T,beside=F)

THH XN, Znt Remdr % EZR Tl IT 40,

7.7 EREBDOGE

EXNTT L BREMEZELICXY) > TR ZRD, HMAOKTFEZRSDBDTHS, R TIE
histQ) B ZHWS, 774 b Tk N#EY7Z2] XD & LT “Sturges” &5 7 )L T
U ZLRMEOLONE D, HRMIZEKYID 252526 TE5, 72, 774 M TIEKRED
[~%2BXT~LAR] THYH, HRTHBIZAWSNS [~ E~FjH] TIERWZ 2IZHiE
FEanw, I~BLE~FKig] i2U7zwWe &%, right=FALSE ¥ W5 4 7' a v &I
HE\W, Ry YV —)LTHEE (Age) Db A b7 F L& HiHHE5I121%, hist(survey$Age) 77
P, 10 AL 20 iRl ] 205 10 L DRI T A M7 I L& LS ITHET BT
I&, hist(survey$Age, breaks=1:8*10, right=FALSE) &9 3,

28



a I
Remdr » EZR TlE (7571 @ TEZR NS L] %FSR, survey 7 —4% Tld, T &

L T Age %3&NIE, EMOER N ZLDHEITS (FPTFL—RREZDEEDT—F DI
D, T0 MULEDAR 16.75 B E, KREEL LLABAVWEHBOAEEENATWVWS),
Remdr % EZR Tl T~LLE~K#B] ICIETERW (BRMICIE, T I~LE~%
Wl DATITVTFT—FICEBRLTHE, BJS57 (JHE)] TRETZIEIETES),

ERERTOY b BEHEABPERDGLTWENES 2 R550THS (IEHEIMITYTIX
F o TVAUE A EARR B2, R Tik qgnorm() Bz W5, BIZIK, survey 7 — X
7 L —LD0MAR (Pulse) IZDWTIEMIER 7o v 24 < I121%, ggnorm(survey$Pulse)
L35,

EZR T3 QQ Oy MEITE AW, TREFHENT] EREHOMBIT] IERMEORTE
(Kolmogorov-Smirnov #27E€)] THREEREBICER M T AICIERIHOHIRE ERH
ZLTKNBDT, ERDHERBEZNE I MEIRLEHN DL,

BIERIR (stem and leaf plot) KIRDOBE (BEHXGID L H 5 DL 10 DIz T B Z &
%) EHUERTHRE L, TNZNOBEIIHEYS T 2EOMANE S 25 U TR
TEHKT 2, R TIE stemQ B ZEHWS, RAIUT— &me?éléﬂt@ﬁ%ﬁ%m%@“éc
stem(survey$Pulse) & 3§ 3,

EZR Tl& 57 ] RBRERR] 28, 12 (1 DFR) | OBADL S Pulse Z:EA
TIOK] K9 >%& 0 )y I3niEOutput V1V ROICTFAMAING, F&
EhA T a v IEEARTH B,

fakt 7' (box and whisker plot) #tifiic 2% & > T, B 1MWAAE N2, H3IMPA%E EIZ
UL7-fixkEE, HIMEDMBEIZEHEESIWT, IS8 1 MO H 3 UAMDZE (MaAL
HP) &2 15 LR 2e s e UTHE 1 UMD R EH 3o BizfiXl, 7ok
onnfEzsAnEE LTcO%27ay MUZKTH S, ATTVICEoTHENLEe T
BlE RN THIC &, KIRD MG DERF L AMUBEDREF A RIRHZ IR T & 5 D THEFTH
%, R TliZ boxplot() % EH W5, #HlZ1E, survey T — X TEUEIRIL (Smoke) BN
B (Pulse) Ditie XX % i< 121%, boxplot(survey$Pulse ~ survey$Smoke) & 3 5,
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a I
EZR T 7571 @ TFOITE] %3&R, survey 7 —4 TEIERRAIC/OAE DO

CITEZE#EIE 22, TERT 2Z# (0~1 DFEIR) T Smoke #FEY, ETFOUS
DAIEE LT I3 1 MOAIE-1.5x Mo EEE, 55 3 MO +1.5x Mo gEE] OX
DZIARYVEFzyv LT IOKI 202w 0d5EIFTEN, HEARODIZ T
ELT, BAODFHEIS—N—6RRFLTFNMRTERZEE [57] © [HY
27 (EHE)] £ TIhigs > 7 (FHfE)] TTZ %, survey 7 — 4% CTEER
BT EICOEBOFEHEE TS —N—2KRA L TUTTNETRO WS, TRF] &L
T Smoke, EHMZ#] & LT Pulse Z#EANIELV, TT7—/N\—¢& LTFRERE (7
7A4ILN), BERE, ERREDLSBEIRTE S,

J
B (scatter plot) 2 DDA DOEREZ 2 R TOEH EDHE LTRLEZMTHS, R T
X plotQ B ZH WS, BABZHILIZH DTy & L7ZWEEIL plot() @ pch
AT arvTBOFITZD, pointsQ B EM > CTERITHLAEZDTES, KILITHE
BB RE R LU WEE L symbols Q) BBE WS Z e TE L L, EED A I
DEBRZFRND-DIz, ERHEUZW0WEE X matplot() B2 matpoints() %%,
WMueDZ 578 UTHRTRBISRUZWEEIE pairsQ BIZH WS Z MR TE 3,
T R RIIXFH N U2 0WEEIE textQ BIBPEZ S L, YT ATEALLT — XK
2T X &MU 20 E I identify O BABAMEZ 5, survey 7—& T, R 2V
V=)V fio T, WEEHZEEY (Age), MtliIZH R (Height) 22> T7my hLAZWVWE EiE,
plot(Height ~ Age, data=survey) &I TIEE,

EZR TZ 157 @ T8HR] T2 (MAHEETY] X =2 —Tpairs() D
BEHEREINTVD), BRAIKY—V%52EA5IEHTE D,

7.8 ECbIEEN - AW OIERM - ANiE

RLBAEENE, (1) TR ORMEHEST S HN, £ Q) T2 ANIAOTEEEZF v 2§
HHITERS 2, HEDICHWBRERECR/ME, KT EDHERLLREDVESNLEE,
AHNIAZEEST, LT —RIZLBES> THAIRNETH D,

FLBRRREIEICIE, RMHEIZWo T, DAOMEZ RS [HMER ] EOMDIRND 2R3 NES
D& MDY, ubMEr & UTIREME, hE, BREEVR L KHVON, X5DE & LTRAH,
R, WALEPE, WaARAER S SHwS NS,

HUMERI ORER 72 DIFLARD 3 D TH 5,

EHE (mean) SDAEDMEZRIHEEE LT, o bHHEITHWSNS, EERIGMGEED
O TYAS v INEROTTEH, HEIZHWSNS, LR~ 1 22 LT, EHE
&, WS DOPDFREREZE>TWE, HEEFEORTHEEZ L 5 &0 D BIEIXE®EIC
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THNEPSFAREIE LW, BATELL LU TO@EY TH S,
REROVEEy (I 2—FET5) 1T,
_xX
Y
THbd, XIZTODMIZBIT2H%DETHY, NIMEOHRETH D, ¥ (YI/YLHET
%) 1%, —HOMEOMERDLZHLETHD, THOLEL, X=X +X+X3+..+Xy TH 5,
BARIZOWTOEBEZ KD ZRE, BEFIZOWTOREFE—TH5B, =L, BATH
IHENETEL->TWS, EAEE X (Ty 7 AN=CFEETB) I,

X

=22
n

u

Thb, nlk, bLAAERY A XTH 519,
LA, EAMIEEEE, K4 DMEIZHBELAEZNITITEEHLEZEDZ, HEADEET
Ho-flHTHB, ATHEL L,

m(X1) + (X)) + ... + ma(X,)
n+ny+..+n,

RRfE (median) HRfEIE, SEOEDRZOME VNS L, ESRZOMEHIREY, 21D
BRT, 2MOHRTHD, SVHRAD L, FRMEE, HHED D VIFMEOBIZEDIWTHA
Z2DIZENETHETH B, HIREZRD B IZIFNIHEDLRWV (RESFHE=T1T
YALE LT, WiREFZ (sorting) 1EMHH), MR ANEOHELZZIFIZ< W (VRS
&, AT UTCHEETH 2), BAZDMHICHT 2 5H EHEZ central tendency D IR
HRETH S, R THIIEZFET 5121, median() & WS BEHZH S, b, T—& A
BEEDEGEE, EEIEHRIZE > EEFEV2ODMEEY L iz hifiie LTS Z &
2> TWa,

&AAME (Mode) HAHMEIZS > L BEHDB L WVMETH D, TR TOMEDHBSEENEL WEH I,
BARAEIZ/ZAE L2\, R TlX table(X) [which.max(table(X))] TH o5 (7z7ZL, &
BOBSEND 5I581F, INEERE/NIWVELLERINRVDO TEEE),

X =

SEE, (D) DO ITRTOMEEZEELMETH S, 2)HURERM»SY VT VT 20K
LGBl — DL 745, 3) %L OfGtRPHMETHONTWS, CWOIRELE D, EAH
Bl S RHENOREEBEHRLZVIEEIL, bobE@EIcfibhd, UL, (1) izt
NEDHEEZITPTV, QHBUID DD INMATIEINEREEZLIBEND D0, L5 REN

9 B lr SWTETLTHEL &, EEHTIE X IIHES X ORMELSOERTHDLN S, RETIIMRLE X DA
R X TRINBEVWSZETHS, ML LI RAEVPHNOERTHEDNEDTRILL ZAWVE S ITEEI N,
WHEAEXC LW EANRINIBHEEEL VLS TH D, HAEHEX EETONEETH B,

20K TREAREND E TSR, FIE D, EERICBZEZET 20173V HrRnL, EUE TR YD
TEBIEEL - FAYDZFIAD L S ITHIRIZEWMER D 20 54T FE2 B WEAGIZR S, SEEENEELTW
DA FER S L EREENBETH S, FNOFR A KEFHRETRRINIRETH B,
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HY, NEVRDH 720 BEID DD 572 0§ 50ATIFMEDTE L UTHEED HH1ENT Y
5, BMMEIZ, BARZ L 5728 EOMAMEDOKEELZIIPT VL, oL BHENEGNMEMNDIF
WEFE o=, LA2L, BRBROKTHRDOADE D5 7% Bl WG S IR ESE DRI
DU, ZFEREIZDWTIIRMEM L MM X e,

ZZ TR 3 ooftuz, #TF (geometric mean) X FHFI-Y (harmonic mean) %, 434 DAL
BEOREE LTHOND Z DD, BAFHIET -2 ORORER iz &> TEHEEEH L
THRIZEL7ZHD), AT — X OEROPIEOHHTHD, ELob¥nz2aL7—&
WIHEZ RV, KREBRMIVEDKEZZIFIZAWE WS EDH D, BAPEHIE, 2<IZTF—40D
DA BIEBR A AIENGEIZ LAV S NS,

—H, DD S5DE (Variability) OfFfEe L TRENREDIX, UFD4DOTH 3,

U AIEEE (Inter-Quartile Range; IQR)  PUZ3 AL FHIZ D W T AT 2 H71Z, AU D W TEEA
T5, 2N VAP SIEFIZWHAREZT, 420 L WEORBIZH T L 20D 1/4, 2/4,
34 ZH7- 5%, WAAIEL (quartile) &\ D, 1/4 DA 1 WUSAL, 3/4 DAY 3 U5
TH5 (DF02RIKRD 25% DFEHE 1 USHM &K D INS L, KD 75% OEDE 3 VU4 &
DINZW), 2/4DEFEVSDIE, B &I EIHBENEHRE WD ZLE06, 52 UaA ik
EIZZE LW, BroeBZEIANEDNRDE LT, BrOIE4ERRETERWVGENELAA
HoT, EDNOBAIGEL TR OHATLGETHUMIBDTND HREEDH DA, TD8
BREENSZEHT 200N MBTH S, £z, BUME, BAMEIC, 5106, 23U
CHREEINZ 725 DDA HBEMNE L ERZ LD 5 (R Tl fivenum() BT
FRMEZ KD DI ENTE D), H1WUDAL, FB2MAA, 25 3MEAALIE, FhEh Ql, Q2,
Q3 LMEFLT B Z b D, MANEIFH LI, HE3WALLE 1l W OMETHZ, k&
T oz R LT, 2EROhRMED 50% (2% b RKRENE VL EZ S5 ND L)
NEENLHFZRTIENTE S,

M ArfRZ (Semi Inter-Quartile Range; SIQR) VU A #iPH % 2 T#l - 748 % MU 1w 2 & FEIN,
H UAAPAEGNIRELOER A THIIE, HRAE~ A F AVUSALR A S il 7" F A
i E TORIZET —RZOEDHREEND L WS ERT, WAONWAIFEERIEETH
%, IQR % SIQR b DDA NIEDHE 2 Z 1< WL, DAPEATHWTEHEZS
fBETHh b,

S8R (variance) T — X D% DIEE B L DEEFE L VS H, A FAMOREZEL 7T AM
DI 2% RS D 72012, WAEEZ FELT, TOVEHEL DL L, DML WIHIZRS, o
BV,

_ XX -w?

N
TEHINDGY, EAR n CEHLZNRDLVICHBEE n—1 T# > T, A{H4H (unbiased

variance) £ WO MEIZ T 2 &, AT — X1 O REMO SR EHRET 2DI/H2 5, HIb, R

14

P EEICEHET S L X 2R/OTED S TFHD 2T 251 & X,
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{3 B Vi 13,
> X=X

Vio = n-—1
TH5 (R Tlkvar() THESND),

IB#(RZE (standard deviation) ZEKDEFR%E & 572 OWPIEHER2ETH 5, FHE & RTT % H
ZBBHKEE D, RMADHDOF Stz & 5725 DIF, MMt EiEn s (R TliE sdQ)
THEONE)2, & UAMMRERD A% 51X, Mean+2SD* B DHIHIZ T — X D 95% Hi4 &
N5\ ERT, EHEREIENZEETH D, 2B, AHIEEITWEDY, THEHERE ) 1k
T=RDIE5DETHRLT, HEMDIESDE2RTMEROTERALAZVWE S IZEREI N
W, B, EYIMEORERERL X, VY TV ORI 2% Y > TS A ADFHRTE
NIXF SN, FRIE, IHUEAMEZMELHEVELTIToze Lz, HONSE
ARFIDIE S D E X, —EDOMRCHEFRAZDORFIIE I E5] WS ThHD,

LEOEREEEASTET 51013, EZR TlE, THEHRIT] © EHEEHOBT] O EREE
BOEHN] 2EBANEELNY FFLWNA—=Ca VTR IS 7RI O THYTILOEETFT—9D
Y —KROHEH]I OAKMEFNE LRV,

A ESMEDOME L, EZR T, [HEHENT] O [EHGRZEROMNT] O TESRMEOME] %%
O, ZHE LU TCuwbc 2 BATOK KX V27V v 7T 573 CTCE5, HEMIZaLEIR 7=
AN THELY Y U =" 4 VIBREDFERNPRRINDE, ZOFITIIERNPELRZD, Zh
5 DOBRE DD IERMEADT 70 —FRER LD T, EEB-BMLAEVWILEH D, £ ORE
TFERT = ZONADERMEZIEL TWED, ZOKE TIEMMEREINS NS &\ > TR
M EAEHR ) V5 A D) ZRETR L TIEWIFRWE XRS5 720, ST 2 BEARD FHED
FEMIRNE WD ERET 572D t MUEIE, 272 0 R FEROT, EMRAHIIKE->TWS
VWAL TH, ZOFFEFEITLTHEVVEEDLE N,

ANMEDOIME L, EZR TIX, [HEEHENT] O NEGZROMN ] O IHANfEoME] %A T,
ZHELUTuwbec ZBELUTOK ARV E2 7V Yy 7§ 572F TN, ANz NA TE S #2725
LWEBEERTEZEHDOA TV a VIBENSBBIZTE S, LrL, BIZEVWZ@ED, 20
FERIZT CHEMIIIZANEZ RN T 2 Z 2 IXBEOTERY, 72, ZOHITIX “No outliers were
identified” £ FXRIND DT, MEFRITHNEDH B LIXNZ R,

22 IR BIZ D RO RRHEE DS, RIREAER 2 X R RO R O THERD TSR & K H1 9 % FEik T A R
HERZLITEND 2T TH - T, —MRIZFHEHERZE O R RHET & TIER W,

2SR DL 512 2SD L EANDBD, ERAMAD 97.5 %—t > b 1.959964... DT, ZD 21k, FW0izn2 <
50 WVSEIRTH 5,
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7.9 I 2BEDEDIRE

BRIZENZE R & BANAE QD TR AL IR RIREE D 72 OMUE DF & /5 U 72 h3, AT 2 BEF O EH G
MED KL, UAFokSicxeHvonsd,

1. BNEBDOGE
(a) IEMDAEIZE WA (shapiro.test() T Shapiro-Wilk DIEMN T E 503, T DR
% BEWRIAIZ R U I 9 R & TIEZRW) © Welch OfE (R Tl t.test(x,y))
(b) [EMDA & D ITEEN T WS4 - Wilcoxon DJEAFIME (R TlX wilcox.test(x,y))
2. T TVERDOLE : RO ZDOKE (R Tld prop.test()), 7272 UFEIE, BHIER L
N7 TV EBIHNNE S DE VS RE L FERDT, 71 v ¥y —DEEHERE (R T
\& fisher.test()) THHMTE 3,

ENBEICDOVWTOD FRE

Y, EARHBEICI>THONEMILEZ200BMNERX &Y (Y Ty A AWK~ ny &
ny £35) IZ2WT, EHEIZEDRHEMNEINERET LI L E2HE R 5,

2ODEMERX & Y DAREDE SX<-var(X) & SY<-var(Y) D KEWVWHEANIWHT (AT
DOFHATIL SX>SY 72 o722 T 5) E|- 7 FO<-SX/SY 7355 1 HHHE DFX<-length(X)-1, %2 HH
J& DFY<-length(Y)-1 @ F 732D Z & 2 ffio THRET 5, AEM*EIL 1-p£(FO,DFX,DFY)
TESNSE, LAL, FO Z2FHELRLTH, var.test(X,Y) THEOBM?E S D OWRENETT
&5, £/, 1 DOBMERX L 1 DOHBIERCHH->T, CO2HMTX DHEPEL W
EIMPBMETHLE VI ARANTT—RE2 AN LTHBHEE, var.test(X~CQ) LTIk,

EZR T, THEHET] O NEGEHORENT] S N EOESHMEORE (FRE)] 2&TY,
BHZEH (12BIR) OIS X %, JIL—7 (1 DBR) OBHNS C %RV (EZR TIRE
HEICLARLSTHEERD) ,OKHK9 V%5V y U5, survey 7—49 T, [BLETERD
DEUCENRWN] E WD RBERRERET 5I1C1E, BEHE L THeight %, JIL—7&L
TSex 2B, OKRK9 V&V ) v I93E, BEENThODBERERLRDL Output 7 «
YRUICRREIN B,

\_ /

Welch DHEICK 5 t 1RE

to = |E(XX) — E(Y)|/ VSx/nx + Sy/ny WEHHE ¢ Dt IS Z L &2ffioTHET 5, HL, ¢

24 2K o T 2HDOBTHBITEDN RV E WS IREEHT FREL, 0 ICHBMNEVT E 2541, T
DEDREZTEETHRL, 2HPELRZBEMPSOY Y TV EEZSNDEDT, FHHEDEDREITIZERD
HWeTEEZHEHD, £/, »OTIE, T FRELT2HMHTHMIIE LW SIEKD t RE, Zh8dbh
I¥ Welch DIRGE, LHWAITENE L WS EXFDRERE o705, BEERFA DR EH REMBUZ Y ZHRF
BNEEEROY I a2l —Ya UIERIZE D, FREDERIZE ST, FHEOEDREE L7\ & X IZ Welch
DREZTNIEE NI b oTWVWB,
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FrRNizk 5,
(Sx/nx + Sy/ny)?

{(Sx/nx)?/(nx — 1) + (Sy/ny)*/(ny — 1)}

R Tl¥, t.test(X,Y,var.equal=F) /%%, var.equal DfEE % &M L 7-IFIXELE TRV E
KAE LT Welch DMEN 2T NDDTEKL T t.test(X,Y) T, REWEHX R ITER C
EWVWI ATTDHEF DA, t.test(X~C) 2T 5, survey T — X T [BLZETEHERIZENR
W WS IR ZRE LW 1, t.test(Height ~ Sex, data=survey) &9 5%,

¢:

\
EZR D356 (% Tt DEREROMENT 1D N2 EHBOTHEDOLE (tIRE)] 2R,

BHZE$ & LT Height %, BT 28f& LT Sex %38, [FHWMEEZFTIHN?] OTFD
SUARY V% [No(Welchtest)] DA% F v LT, OKI RV %&50)vo§5E, &
A Output 7 1 ¥ RIICRREIND, BERENTNOFY, FRIEERELRERBRO p B
AREh, T7—N—PALTFICHVWEESEZEALTTOY ML, ThEERTHALI S
HEEMICEMI NS,

%
7B, BEEYE e MR E D FHR SN TV BEEDOMRIE, T7—N—(EOBI T 7H
<< fEbnsh (R T, barplot() BB THES S 72#il L TH»5, arrows() BT I —
N—=%f133), B 72 BEERKE2YOIZL R TEVWTIanwZ 2izERanizw, &
FT—=2BHNIE, stripchart() BEZHAWT, EF—XDA RNy T7F ¥ — b2, TORIC
e TS5 —N—=2 M ETHREN, TDEHIZIE, BENEREBHNERE WS RIZLRL T
Wi RWoT, 2, 2 O00&EMEV <- rnorm(100,10,2) ¥ W <- rnorm(60,12,3)
NhHol26, T

X <- c(V, M
C <- as.factor(c(rep("V", length(V)), rep("W", length(W))))
X <- data.frame(X, O

F 72

x <- stack(list(V=V, W=W))
names(x) <- c("X", "C")

DESIZEWLUTBLBENRH S, Ty MTHITIERD L S5 AHTHIE L2,

25 ZDEMER, EZRTH (7254 7F—X%y b O TEBOHRME] o EROEBEZHICEAEREZT— X2y
MEERT D) 2RIMHRIZETTE S,

*W60EZR T 17571 TRy bFY—b] T7Oy bTEEBELTX, BOUEKRELTCRZERILT, £F—%
IZDWTI jitter TIRBRWAMUZ2 S 72 22N TE S, F7z, FHHELE TS —N—2THAL TS 71X 12
71 HFNEEZ S 7 CEMME) | TR 28 TE S, 2L, MiZzEREGDESZ 2%, 2013 4 8 HEfd EZR
DAZa—PoIETER,
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4 I

stripchart (X~C, data=x, method="jitter", vert=TRUE)
Mx <- tapply(x$X, x$C, mean)

Sx <- tapply(x$X, x$C, sd)

Ix <- c(1.1, 2.1

points(Ix, Mx, pch=18, cex=2)

arrows (Ix, Mx-Sx, Ix, Mx+Sx, angle=90, code=3)

\_ %
MIEDH % 2 IFARDFIEDEDIRE

BENGIZOWT 2T ODENH D L &1, TNOEZMIL2EREALT IS, HEDH 5 2
EAR & AT /DYINRD K0, BARDOSEIIZEZDNH 207N T 2 ABDTIEZRL, AT L
DENWZE L 21F 5 PEHREPRDNRNDIINLARTH 5,

IGD B 5 2 EARDZDREIL, paired-r BE & XN, BREGWE L TREXRTHEOMED %
SR LUTHEDAEDREN 0 THENEI N EHFRD I L2445, RTHIEDHLEEHX LY D
paired-t ME % 3 5I121%, t.test(X,Y,paired=T) THEITTEZ5L, T t.test(X-Y,mu=0)
LEMTH B,

survey 7 — X T [THIE L /NMEORIELFIEF L Z 5 TROVWFORTEN RN W\ D IREKE %
MEdT 5i12lE, RarY—)L T, t.test(survey$Wr.Hnd, survey$NW.Hnd, paired=TRUE)
LHTIE &N, 77 71308, AUADT —XEHTHIDT, FIZIFRD LS I TE, %571
cm BIND NFE, FIEFA 1em BLEFERESF LD RS WVAIRSR, MEFAR 1em MLEFEM ST X
DINEWARFRT, N DR D05,

~

Diff.Hnd <- survey$Wr.Hnd - survey$NW.Hnd

C.Hnd <- ifelse(abs(Diff.Hnd)<1, 1, ifelse(Diff.Hnd>0, 2, 3))

matplot (rbind(survey$iir.Hnd, survey$NW.Hnd), type="1", 1lty=1, col=C.Hnd, xaxt="n")
axis(l, 1:2, c("Wr.Hnd", "NW.Hnd"))

_/

EZR Tl THEHRIT] NEREHROENT » 5 THEDH 2 2 BHEOFHEORE (paired t
RE)] R, F£10OEHELTWr.nd %, F2DEEHE L TNW.Hnd %38, [OK] R4
vEJYy U9 BE, Output V14V RIICERDIELOND, BEKE 5% TIRERRIEEA
Ih, MEFOANZED THRVWFLYEREBEL/MEDBERIPERICEVE WA B,

/

Wilcoxon DJEAIFIRE

Wilcoxon DEMNFIME X, T — X2 NEZEA TV BIIGAERER WD 6 K E N0
THHGEITHVWOND, EEAHTHD LW PINIT —RDHMHEIZ DN T DRE & BEA RN
(VYR TA MY Y 772) MEDREKWRFGIETH S, /XT AN v IRMETWRIE,  ME %M
DX SRWL, DED, ML 2EERDAADALEIZZEZDIRNPE D PEFARDZDIZHN O NS,
Mann-Whitney ® U E L (206 2 DI EFHATIERWAY, Kendall D S HE L H) BUARIZE
MiTdhd, 7—2DBHLOHROPT, BFRELHITS U THIEZDOIRIEM 2RO T, Thzffio THRE
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LED WS FHEMTH DD, ARTIEEENRHEOHHIZEKT 5,

file LT, survey 7 —X T, HE (Height) D04 DALE LB L TENZ W E WD e AR
ERELTCHALS, RIAVY =L TIEHHE T, wilcox.test(Height ~ Sex, data=survey) T
EL\O

EZR Ti& THEHEIT) @ T/ VRS AN vy ORE] hS M2 EEOLE (Mann-Whitney
URE)] %80, BMZEHH E LT Height %, LhET 288& L T Sex #3ZA T TOK| K%
VEJYIT DB, REKRERN, Output V1 ¥ RUICKRRIINZEIFTRL, BOFHE R
N B,

Wilcoxon DR ST Z IRAIRE

Wilcoxon DFF54) EEMME L, HnDH 2B tRED /) VNXFTA M) IRTHB, T Tl
ML WD, £ < OFEHEOBRIEFIZH > T\ D,

FEHZITHUTEL, survey T—Xi2I1E, FIEFORKEE (B /NMeOLIHOIERE) % =k
95 Wr.Hnd & WHEHE, FEFTRVWLIDRE I ZEEKT 5 NW.Hnd & WO EHED G EN T
DT, ZHoDHAMDALEIAZD TN &0 S IR %2 HRAKYE 5% TRELTAX S,

FUANZODWTHEFLEREFTROVADFOMADT — XD 5D THILD H 5 MEDFREIZ
725, RayY—)LTIlE, wilcox.test(survey$Wir.Hnd, survey$NW.Hnd, paired=TRUE) &
THIXEI W,

EZR Ti&, T#EEHETI T/ VRS AN Y v JRE] DS TRIEDH 2 2 BEEDEE (Wilcoxon
ORSAZIBLAFRE)] 2B, F1OEHELTEROD) X DS Wr.Hnd %8, F2D
EHELTHBADY R MHDS NW.Hnd 2BATI[OK]| RYVE I ) v 0§53 THD, IBAL
MREDEZLEAULKMREFEDA T avAIBETEZ DN, E&EIET 7 4/L b THERW,

7.10 3B LD

FERGHE D AL S R O OB TEEZEBIL 2@ 0, 3B L2 BT 572012, Biic
QHBEOEDKREERYIRT I ELIFBRYTHD, RERS, n NS 2HEZHHT 220 721X
ZCrEDHST, 1RHDZODE 1 OB (RYFENLRVDIZ, HoTEMNDHLEHELTL
FOMER) % 5% AWz L7z ULCH, 3HUEOHKREAKRE LT DRl ed 1 loEDH LR
NhHd| L\nwie, BRELUTOE | FOBEIRN 5% LDV T oL KELBR->TLEINSLTH S,

COMEZMHT 21213, SBEEOLEBREVWIRAAZPHT, BATEHENTIELTWEED
ZRICEZDMRDDHEINEIDEWVWIRZIAILTZON 2D HETH Y, BARMIZIE—ThilE
DEDHR 7 T AN ="7 % 1) A (Kruskal-Wallis) DMED Z Y475,

Z5TRITNIE, AEAKES% O 2 FEHOME LV KT Z LI > TREKRE UTH 1 OEA
MARELBRSoTLED ZEAMELRDT, B1BOBREAEIT LI LICL>TLEELTORE
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DERBKEE 5% ICHMA2HiELH D, 20X T [ZEIEE] LEIEN5,

— LB E N BT

—LRESHAN T, T—20IEo2% (£H) %, HEOENE WS ERDOEFE>EH LTV
260 (HHZAHE) &, BT —XBHILDEEN S ENSWVWIESDVT WS (%) %
TRTCOFEZDWTHFI LD D GRAELH) AL T, A EEIDBENISVRE VR
EMETHILIZE T, BOUEBR T —RXDEBRICEZ2MRBBHE0E 5 0% X5,
BIZIE, BEAEED 3 DD X, Y,Z THZ%2P-> T, BRARMEOEGERKRELZHl-7Z2 L LS,
ZDrE, TRRBHIZBRDESITHDE (BEDEDTH 5)*,

ID &% K% (V6) HE (cm)(HEIGHT)

1 X 161.5
2 X 167.0
()
22 z 166.0
()
37 Y 155.5

WNEIZE>THRIZEDRDHINE I ERE L7\ 51E, HEIGHT &\ 5 22 HICH L T,
VG EWHOBD U EBDRNER D E0E S0 %2 B mTsI8i1lm5, RavyY—LT
A FD LS IZATT B,

> sp <- read.delim("http://minato.sip2lc.org/grad/sample2.dat")
> summary (aov(HEIGHT ~ VG, data=sp))

T5&, ROBNIZRYT 0B HR] KRN,

Df Sum Sq Mean Sq F value Pr(cF)
VG 2 422.72 211.36 5.7777 0.006918 **
Residuals 34 1243.80 36.58

Signif. codes: O ‘***’ §.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ' 1

AIO*OBUIAEM 2R THEZED, MEZOEDIZHEHLUTASIES A LW, Sum Sq DA
T NIRATH A EERT 5, V6 D Sum Sq DfE 422.72 1%, W Z & OFIED SHEE %51\ T
CRERUMEENZE DO A TEAMIUZMTH D, BEMLZE) X 72 13RI ZE) & M X, V6T
DIXSDEDFEE % EIKT 5, Residuals @ Sum Sq DfE 1243.80 X &EH A D H ED & F DE A
WETHZNOPEGELZFIWT ELUAZLODRNTH D, AL LIFIEN, NIZXomw (2
NS DER D 7N & FTIUSMERD) X5 DS DRE 2 ZEWT 5, Mean Sq XY G & I E
N, Wz FH % BHHE (Df) TEH -2 D TH S, FEEHAIZNEARD T, V6 D Mean Sq Dl

*27 http://minato.sip21c.org/grad/sample2.dat ¥ LTABLTH D, R 75 read.delim() B THAAMTT
BRETH D,
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211.36 IFBEF DB E 72 13D B L IFIEN S Z 2 3B D, Residuals @ Mean Sq DfE 36.58 (7%
WM EEING Z DD D, F value (78I & XN, BMSBOBRESTIINTHHTH
5, TOLGEDOAHMIIEE 1 HHE 2, B2HHE 34 O F 3HICHDI 2B DPr>TVWEDT,
TNEMF S ZMEOMR, PSR ZOEBAMEI D HMAKERIHEEL (PrGF) F65N05)
NFohsd, ZOFITIX0.006918 DT, VG DFIERIL 5% KETHETH Y, IRMEIEHILRN
N5, 20, BEINZICL->-THERIZERL Z IR D,

4 ™
EZR T sample2.dat % sp E WD T—49 T L —AIKHEHALICE, [Z74L]D[T—9D

AVR=NDE[THFRANT7AI, )y THR—RELIZURL 5] &HEAT, [7—%4
TL—LBEAIDEZHICsp &6, [1v9—%v NURL] DEBIDZVFARY V%
Fxv oL, Z4—ILRRYPYE [T ELTIOK] 227 ) v 7 LTRRSNZ Y4700
IC http://minato.sip2lc.org/grad/sample2.dat &* A1 L T [OK] § 3,

ANOVA ZE1T9 22, [#EHEENT] O [EREBOHEN] T [ZBULOBDOTIFEDLLE
(—TEE 2 E DT one-way ANOVA)] % &, TBHIZE] & L THEIGHT %, [HbEd 58]
ELTVGHEZEY, [OK]Z227 Yy I3 nIEEV, TS—N"—(FZDEJZ7HEHNICHEDL
N, 7ORTY b7 14V RUICRSEAMRICKHENT, NTEDOEHELEEFRED—ERD
RLAENB, AlRD p EE—TERESBOWTICHE TS V6 OMROBREBRZBE/ LT DIC
BoTW3, s, TR, FEPWMEEZZFIN?] EWI ATV aVIERICDOVT, Tw
WA (Welch#RE)] DAZFIv I LTHELE, EFHMEZRET 2 BED—TREDHS
T <, Welch DIEIRIC & 2 —TTEED DT DREE TH % oneway.test() ZEITL TK

na,
\ %

LR R SRR T, BRBORSBAEFEL W & 2R LRV E —TiE 2 80 O |
REBRDIIRENWMIZINR, BOEPFELWVE WS BRI EZRET DI121E, NX—bFL v
N (Bartlett) DME XN D HERH S, R TlE, BIWERZ Y, HOoUERZ CLrT5L,
bartlett.test(Y~C) THEITTED (6HAA, INONT—XT7 L —L dat IZAFNDLEER
51, bartlett.test(Y~C, data=dat) &3 5), ZOFRBSNS pfElX0.5785 2D T, £47
BIOYE L W &0 D IR IR I3 A BUKYE 5% TEI IR, ThEffiicE s, 2L Tl
BT RFEITTE B,

EZR TlE, XZa—N—0 [REHEFT] o NEHREBOMENT] O 1=ZEULEDESEED
ME (Bartlett JRE)] %80, THWZE#H & LTHEIGHT, [JIL—7] &L TVG %#EAT
[OK] ¥ 3,

L2L, Z0L57%2 BEOBREIX, MEDLEMOMBELZEZ TREERD 5, BEEKRFED
HAREMBIZ P ZHRLZORNEZBROBIEEIRIZL DL, ERHTHEDED PITr1DS
T, 2RO FIIMED D Welch D5 k%2 LRICHR L 2 HiE2 AW O RETH S, R TIX
oneway.test() THETTE3 (EZR THTEBZ L I3IckR~z), L, MNEDEBEADHE

39



% A 5HTIX, oneway.test(HEIGHT ~ VG, data=sp) &F1TIX, Welch DHLRIZ & 5 —THlE
DEAMMTET, UTFOMEIFTOND,
a I

> oneway.test(HEIGHT ~ VG, data=sp)

One-way analysis of means (not assuming equal variances)

data: HEIGHT and VG
F = 7.5163, num df = 2.00, denom df = 18.77, p-value = 0.004002

/

72 Z2AI="7 %) X (Kruskal-Wallis) D#& i & Fligner-Killeen DR E

SHEDEZTRDT-OD ) VXF AN v 7R FHEELUTIE, 79 AA)NV="7% Y A (Kruskal-
Wallis) DMENEZ TH S, R TIE, BNEEZ Y, BT L% C 2T 5 &, kruskal . test (Y~C)
THITTE 5, LT, Kruskal-Wallis DWE DA A% fEi5E & THIAT 5,

o (DN D I MOBMTRANDEND L] LW MNURHICNT S TTRTOHD
MITRANDEDZZN ] & WD R 2 RET 5,

o FT2HDILIKDLADIEMFMELF L, TRTOT—XZRARMIL TN WEPSIE
B2 D B (FIERLASD B354 13 FYAER %2 52 %),

o I, BEMEZLITIEMZ R ULEDLET, M R =1,2,...k k iFHO) 2RkD 5,

o ZMOA T —R—vavozzhtivn L, 2F TV —R—va vl Nl
X, BEHUIDOWTHEIR B, %2 B; = ni{Ri/n; — (N + 1)/2)> L LCEEL,

B =
YLUTB%ZKR®D, H=12-B/{ININ+ 1)} £ LT H 2K 3, HlEM 2 &L 1%, TRCT
DIFANER DAEIZDWT, ZDMEBUMERD 2 Fh S 1 Z5\W-EE2EHITZHD2HEL, T
DBHZ AL LT,

k
B;
=

H
A
1= NNZ-D)

H =

W& HEREUZEH 2Kk 5,

o HEIZH »oXREM ST (F—XBHBDRITNIEARNIMEIZE > T) BEMERE K
DBDNPYEED, k>4 TRHDOA T —R=2 a VEHPRIETH 4 DAED, £/213k=3
TEBEOA TH —R—v a VEPRIETE SRS, HX H PEHHEE k-1 OH 1 5
DR HDE LTHMETE 5,

ORI THEDEEADNBEEHASI121E,R 3> — )L TlE, kruskal . test (HEIGHT ~ VG, data=sp)
CHTIEEERP R R I N B,
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EZR T, T#EtHEFl, T/ VRS AKNY) vy ORE], BEULEOBOLE (Kruskal-Wallis
DRE)] &8, [FIL—T] ELTVG %, THWZE# & L THEIGHT %:&T, [OK] %7
w0337 FTH5,

Fligner-Killeen DfRFE X, IV —T T L DIESDETENE VL VI IR Z2RET 5720
D) YRTANY Y IR FETH D, Bartlett DMED / V3T A M) v IREWZ S, LOH
T, GROIFSDIIINEIZLDEDPEN & WS RMERGZRET S5121E, RaI ¥V —IL TR,
fligner.test(HEIGHT ~ VG, data=sp) & XL\,

EZR DA Za2—|CIZ A2 TWARWVWDT, RERIFEIFIRA YT N4V Roicavy K&
5, BIRLAELET (E1T] K950y 0§35,

REDZEMDRE % H D WL

ZEED HIEIZIZNWA WA HEH, R<ffbhTnwsdEtDe LT, AY 7 xa—= (Bonferroni)
DFik, B (Holm) DAL, ¥ = 7 = (Scheffé) D ik, 7 2—F — (Tukey) ® HSD, X+ b
(Dunnett) D /i, 7+ V7 L5X (Williams) O £ dH 5, ik, FDR(False Discovery Rate) i
Lo fiibhd X5l khotz, Ry 7 zu—=0fike Yz 7 DGEFRENVPENDT, K
MGG ZRWTIEEDRWEDPRY, Ta—F—0O HSD £723 RV ADHENED NS, 72
B, X2y b OHFINRHEPIEET 256 (TR & MORE L DIz b s DT, #HGIH
MEESNTNWE™S, 74 VT L XD HIEFN D D o THORIZ S —EDMIANPMKE T WD
GHEICEREOMRENZRET 20, X2y MOHEIVEISITRONZHGEITUNER RN,

7 a—%—0 HSD IZIHEDEZDLLBIZ UDMER 2 WA, Rr 7 zu—Z0%K, HSVLADS
&, FDRRIIALERED ) Y NF A DYy 23 EIZS, EEDEDREICHMA S, RaAVY —
)V TClX, pairwise.t.test(), pairwise.wilcox.test(), pairwise.prop.test() &\ 5
BT, Rv7xzu—=0Dkk, HIVLDAHE, FDRIEIZLZ2MEDLEMEDOFHEATEZ S, fmsb
475 % z21¥, pairwise.fisher.test() IZ& ©, Fisher O EEMERETH LK Z L7215
BOREDLENDOFELAHETH D,

7, Bonferroni D & S5 RLEHBILT pEZFABL TERTHDIFIERLOHAETH-T, K
IR IR L RV TOEREKIEEREZ TWBH DT L, p.adjustmethod="fdr" T%, p fHH HAREK
WL RS, IR D T CMAR p MAE RUKMERAGIZ 2 > THREINTU £ SR GakHi=)
ZEMAL, RMERGEE S & A RUKEICERRH R A BT C p EE O R/NE KLU TMET 2205 T
LI oTWVWBD, ZAURFHV IR CRIERFIE L ~ L TORRKEDHRB 2 KT 5, LR
IEPNTWADT, Maty 7 b2 pEZFHRL72MEZH L TL 2D I1E 0 FR EO#ET, K
MIIERAKUER L T\W5 (2 : Benjamini Y, Hochberg Y: Controlling the false discovery rate:
A practical and powerful approach to multiple testing. J. Royal Stat. Soc. B, 57: 289-300, 1995.),

2 12 L, WIEBEENMOBEL DD T RTOBESIZBVWTELRH B LV NEWESIE, £2EMKETE2DTIEERL
T, tHREZFEOELTHI DBELVDT, BENIBETHDE, bLIATIVIEEIIL TRV,
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Bonferroni, Holm, FDR &\ 5 3 DDZHEHKDEZF[IFL v TV ThrHXTVOT, 22
THIBEIZE 2 HTH L, k HORIERSHICOWTHREL THS N p il p(D)<p2)<..<pk) 72 &
T 5L, AREKEa CRIBIGIEDIME % $ 572912, Bonferroni I p(1) 72 5EFIZ a/k & LR
U, pi)za ko722 ZAMBEHEMRYE, Holm ik pli)za i ko722 25 UBRHIERY &
T3, BREKEQTHr 23 5121%, £9 pk) % a LKL, RIZpk-1) %2 ax (k-1)k &L,
EPpERKENHILSHIKLTWE, pli)<ax ik &lorz2 Z ALK, i ffDIRERG % S
%, R @ pairwise.*.test() Tl%, Bonferroni 72 59 RXTOD p fHA k 5 N THR, Holm TlI/hI»
o i &HHD pfﬁfﬁifﬁéﬂfi@i‘\, fdr TIINI WA S i FHO p VX K fFINTRRI N
5Z8I2&-oT, RREINEZpEEZILED a L DKXK/NTHEWHENTE 207, THIEHRR
EoWEThs, (FERADS, FDRIEFEZ Remdr ¥ EZR DX =1 —ICREEFRTLAL)

EHZERZED, BICRUEZINEDHET —RIZOWT, YONEE YONEDORITERIZEN
HBDNEHFRNT-WEE, Ra VY =TI,

pairwise.t.test(sp$HEIGHT, sp$VG, p.adjust.method="bonferroni")

TN, 2HETODITRTOMAEHLEIZDOWVWTRY 7 20 —=D HIETHREKELFHEL
7-pENFK RTINS ("bonferroni"ld"bon"TH R\, F7z, pairwise.* RO TIiL data=
EWVWDIFT Y avPERABRNDT, T—RXT7V—LHNDOEBEH N WGEIL, FOT—XT7L—
L% attachQ UL THL D, £72I3Z I TRULELD I, BEEEEOBIZ—%4, “T—X 7L —LA
%87 BT BEBEDND D),

¥ 72, pairwise.wilcox.test(sp$HEIGHT, sp$VG,p.adjust.method="bonferroni™) & 7
X, R 70 —=DAETHERBKEZFRE L, TRXRTONERTOHED % IEA AR
EUERRZEBELTSNS, 205D T, p.adjust.method Z45E L 22T NIE RV LD S
B2 5 h, HmRLUZITNIE, p.adjust.method="holm" & 3 (X &\, FDR % #5121
p.adjust.method="fdr" & I L\, R THRY 720 —=DA[HER DX #%ﬁ%&ﬁ{%
T%é&“5@mt,$wb®ﬁﬁﬂﬁgﬁﬁﬁﬁﬁy7ID~~@ﬁ%%@U#bk&@
bz, B, REF-oTHNTL20ZTNEE, T—ARENVREHRIGEZLTVWT, »
DR HED LU A accept U7\ IHLTES LTHERMLUEZY, EWS5HEIE,
'MMﬂBMmNmHGH~VQ(HM#N)&&KbT,T:—#—®H$)%ﬁ5lt%ﬂ%1
H5,

K
EZR Ti¥, —TERBDBOMA =1 —DF T a v & LTEITTE S, [#HEHHER] 1EHE

BN BEULDOTHEEOLE (—TEED ST one-way ANOVA)] %#:#AT, B
HZE# ] & U THEIGHT %, &I 28] & LT VG ZEATH S, TOAD | 2T DD
L8R (post-hoc R7E) IZLLE T BN 1 DDZEDAHEREIND ] DO L WS ELBEDE
BIORY VRICFzv I EANTHS TOK] Ry V&I vIT 3,

J/
WINDOR D /%L TH, TukeyHSD DAL, 2T OOMHIKOMER L LT, ZOH#fEM
& 95% FRHMEEXHENIZINA, Tukey D HIETHMAEDZ EMEZ L 72 p A THDO X S ITFRE
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N, MEOEEKENRSG Kol dhe, ZEYDELEIVPEETHARI LIRbLNS,

> TukeyHSD(AnovalModel.3, "factor(VG)")
Tukey multiple comparisons of means
95% family-wise confidence level

Fit: aov(formula = HEIGHT ~ factor(VG), data = sp, na.action = na.omit)

$‘factor(Vv@)*

diff lwr upr p adj
Y-X -2.538889 -8.3843982 3.30662 0.5423397
Z-X 5.850000 -0.9598123 12.65981 0.1038094
Z-Y 8.388889 2.3382119 14.43957 0.0048525

\_ /
Dunnett 0% B 8L

Dunnett D% EIIIE, I A -V EEBOERBOEKE WS TS Y THWSoNE, BT,
R ZRHICRT, BIZIE, 5 ATD3BICT YR LT ZEIMTERELR T, oZM (A
%, EERE R Y) 1ITEEEDT T, IR R%E 1y BIRA LU ZFEONGEAINE (mmHg HAL)
DL TA5,8,3, 10,15 T, REWZIEEZ 1 r HIRA L 7ZHOMTIE 20, 12, 30, 16,24 T, #H¥Ex
1 7 ABRALUZBEOMETA 31,25,17,40,23 72-7-2 L& S5, T E, IRz e L
T, RKRMLETOBRKLOHETOBRFRCERRIMERE FEHDZENH D0 E S hE v (B
{%B2H LNV OTHIKRET) £\ %5E1Z, Dunnett DL EILE%2ES5, R TIOT—X
% bpdown £\ 5 T —& 7 L —AIZASI LT Dunnett DL &L Z T 5720121, IROa— NEE
TERCE

\

bpdown <- data.frame(

medicine=factor(c(rep(l,5),rep(2,5),rep(3,5)), labels=c("7 3 & R","H& K &","&H
")),

sbpchange=c(5, 8, 3, 10, 15, 20, 12, 30, 16, 24, 31, 25, 17, 40, 23))
summary(resl <- aov(sbpchange ~ medicine, data=bpdown))
library (multcomp)
res2 <- glht(resl, linfct = mcp(medicine = "Dunnett"))
confint(res2, level=0.95)
summary (res2)
\_ /

DE D, HEAKIZIE, multcomp 71 7T Y EFHARATH» S, DB OFMEE glht O B
BUZPE L, linfct A 7Y 2> T, Dunnett DEZELKZ2 T L L VWS HEELZTA LK T TH %,
multcomp 71 77V DN—Y 30993 £ THZZ simtest ) BIHUL, 0994 oz o
=D THEEI N,
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a I
EZR TlE, 3 177401 > [F—=9DAVR—KF ] > T774IF=IEFI)y TR—R,

URL DS FFRARTF—9%55mHAT] &LT, [F—91y hEEAAI ODABIORY 7RI
bpdown E AL, [7—9 7 74ILDHFRI &LT 414 —%v h@® URL] OABIDSY
ARV YL, 74—V ROREIVES] 2 971 ICLT TOK) RE V%I )Y
V9%, "Rowxad URL A3 4~ R7IC http://minato.sip21c.org/bpdown. txt &
2T TOK] K9 V%EI Yy I Ihi, LRBTFT—I52HHALIENTES,

Z 2T [fREtENT] © NEKREROREN] S PBEULOTHEOLE (—TEES SN
one-way ANOVA) ]| %3#A T, [BMZH & L T sbpchange, Itt&$ %8£] & L T medicine
AEY, AT ODOLE (Dunnett DZELE)] OEDF v IRy I R%EFzv oy LTH
5 TOK] RE V&) v IFhiEn,

BH, ZDT—Y TUEL %A RTEH medicine DIEE L T o.placebo, 1.usual, 2.newdrug
DEDICHBICHFAFZERIE, TADNRBRVWEKELATIL T 7Ry MEICER>TLELW,
Dunnett DEITICEWTHEEA IV FO—ILE LTHRDONTLEDI DS TH S,
JUNRZARN) Y VREDBZEE, @I O T/ VRS ANy IBRE] o 38
L EDBE DS (Kruskal-Wallis #7E)] &#U, THMWZEE % sbpchange, [T —7] %
medicine IC L, [2#H9 DDLLE (post-hoc HRE. Steel DZELE)| OEDF v IRy Y

\7\%9:1 v2 LT TOK] R >%2 ) v U 3hiL, Steel DZELBNEITTE S, )

711 ZaEREDHOM

AEHETIE, KOMHEDSIHT, 3FEOMKE 2@ DHETHIEST SDT, MIEEOEE,
MOKOREHE JESEE WD 2 DOERIZ K > THIHTHZ eV TE 5, LEFEYHEIZE > THIES
EDKREE 12 5.2 5508 3B L 5 [REMED B 5 DT, MuKOFERE L HIE HiEDO R BEAEHRER & MEE
THEMBEND D,

¥ 7 )IVF—XI%, http://minato.sip2lc.org/pubhealthpractice/waterhardness.csv
MOAFTES, EZRTIE, (7740 > [F=2DAVER=F > 774NV EREF IV T
AR—F, URLDSTFARNT =X %25AAL] L UT, [Ty b4E AT OGHOKRY 2
Az hardness EANL, [F=Z 774 VDEGH] LT a—=AVT7 74NV AT L] DL
DIVARRYNF 2y 7INTWEILZ2MRAL, 74— VNOXYIVES] &2 [Hhr<] i
LT TOK) R&vEIZVY T2, 774ERY « VRIS DOT, FHOXYE—RFLT
B\ 7z waterhardness.csv Z#A T OK 35,

IR, TREEHENT] > TRIREROMNT ] > THEERORF COFEIMHED K (% ohidiE ) #)
M multi-way ANOVA) | %#3ZATHRRINE Y 1+ > Ko T, THRNZER (1 2:%#{R)] T HARDNESS
PERINTWBZ L 2R L, KT (1 DB E3#EIR) ] © METHOD & SAMPLE % :#{R3 2% (L
DHZEPNTVBEY, (Cul)F—2MLAHNS 2 ) v 732 DB ERIRTE2), [LHMF
DN H1TS (FEMZEBD 3L TOHE)] OLEIZF v 7B A>TWS I & Z2E#RL, TOK]
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2V 358, HEIWIZEEFED T T —NN—(EDBS 7 7031, B v Rk
UTDRERNTS,

Anova Table (Type III tests) B
Response: HARDNESS
Sum Sq Df F value Pr(>F)
(Intercept) 484128 1 1097.5194 3.628e-13 ***
Factorl.METHOD 128 1 0.2902 0.6000
Factor2.SAMPLE 222629 2 252.3506 1.569e-10 ***
Factor1.METHOD:Factor2.SAMPLE 229 2 0.2599 0.7753
Residuals 5293 12
Signif. codes: 0 ’'***’ 0.001 '**’ 0.01 '*’ 0.05 . 0.1 ' 1
\_ J

Factorl.METHOD & Factorl.METHOD:Factor2.SAMPLE ® Pr(>F) OffEi% 0.05 £ H k& W
O THRAFEDREM L, WEHELHE HELRKOZHEAASERICEIFELTES T,
Factor2.SAMPLE ® Pr(>F) I 1.569e-10 (e-**{¥ 3 >V ¥ a2 — X OFHE/NEUSERT, 107 %
BT 5, 20, 1.569%x10710) &, 0.05 k0T o L/NEVWDOT, BABTIIAERRENDSZ
EDbins,

712 2 DDEMAETHEORER

20DBNREBEOBREFARS DD, R<AONHFEN2OH5, HBECEIFETH .
WINIZE L, FTHMNERH Z L IZBHETH D,

REFTIE, K&K - BREOMBERE LGS L HOBEAH (WREXADOBEALK) 1220V,
BHWOBBREZHANLEIZ, ZhoDfiiEzHWS,

HE & EBIRDZEW

KEUZE 21X, MHBEPZEHHOBEOBI 2R T OICH LT, FIRHEHD2EHOMEDIXSDE
MEDREMODEMDEDIES DS Lo THHINDE R RT, BIROBIC, SHiHI A8 %
(REEARE7-13) BHWEL, $iHT 5720088 % HNIEARE 1L HHLKETER, 2200
ZREOBFRE RN S 720121, BllEE AW,

MRS ST

—Z, 2N EOEEN [Hh7R0 OREOHAMELI 25T, HEELHITT LK ©
Z & % FHEABE£R (correlation) &\, FHEAIZIXIEDHHBY (positive correlation) & B DFHEY (negative
correlation) 7» O, —AAMEZ NISM G 2 2355 %2 EOMB, — AW 5 L5138 554
ZEOHBE S, FlZIE, GREREOBFRIXEDHBETS 5,

WA CHBEBEGRLEH S LS ICRATH, A2 OMBIRHR (apparent correlation) TH - 7=
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02 HHLUAHEE (spurious correlation) TH -7z 0 * 0T BZ B 2ZDT, FEEVBETH S,

FHBEBEMRITIH I Z & £ I2T TN ND T, ERNZRBERTH 2 BEIFR <, ZIRATH MBI
THYTEARTH IWA, @E, EMRPILBEREZVS ZehZ v (FBEIZYT VY v ORKMHBFR
B0, #hARZRBRDEGE, EMIIZRD KITEHBm LD, /U NI X MY v 72 HBEOfREE (IH
NAHBEGRED) ZEIR T 5, IEMMHBERE L U TIEA YT < v OIRNHBRBA G TH 5,

Y7 v OFERMEBERE (Pearson’s Product Moment Correlation Coefficient) I&, r ¥ WS F 5T
KU, 200FHX LY DHESHE X DL Y OSHOHEDO TSR TE S ETH Y, #HiFHE
[-1,1] TH 5B, BENEADHEALHZ L E r=-1, RHPBOEOHBELRSLLEr=1, £o7
SHIBEDRZWE & Q DOBEDPMILRE E), r=0242 I ePlifFEINs, XDVHE X, Y
DFFE Y L E T, ROKXNTERIND,

. YL X=X -Y)
VG = R S (1 - T2

MR DA REEOREIZE WTIE, HMHEEGEA YD (=HEIEY) & \» S RSO T T,
TR SN T WS AHBRE L 0 HHEEHL A E RABEREDMERE S AR (It THEMH
] L\WH, B, L5 p TERIDT, Ipfll LHMEENS) OEZFHNS, MARTIEHDD 27
WIEEBLWI LRI 5722 E52T, IRIEKGRAME > Tz 2 KT 2 D IXABHELRL N D
DR & &, WS KEEZGRKEELE VW, BREDBIZIZFOREAEELZ (BFIZAIE 5% &) 7o
THELBEND B, HIZIE p=0034 THhiE, HRKES% THERLMEEND 2 &5 BERE
BI85 ZEINTE S, plElE, MUEHGEHE

\S)

rvm—

R
WHHEE -2 Ot SHIHS 2 2FALTROSN S,

AEECHBEZMHT201%, MELESLRERE (NRTARTNTHO@EBEK, BN
DEBIZZ>5BE3EFTTE5A8) OBEETHS, MELERSEZOY Y 7L TF—XI%, http:
//minato.sip2lc.org/pubhealthpractice/dust-noise-cars.csv 225X 7 A —RK$5Z
EMMTED, BRIZiER7ZED, £ e LTIE, TIME, small, large, PM2.5, noise, cars 23 A>T
W5, EZR NDFAAAE, (774N > [F=2DAVR=— ] > 774V EREFIY YT
R—F, URL ST FA T —X%25AHAE] L UT, [FT—X¥y MaE AN OLAE[IORY
Az dne EANL, [F=2T77A40VDGH] L LT B—AVT 7MWY AT L] OEMOS
VARRUDF 2y 7INTVWEI L 2MRL, 74—V RORYDFEE] 2 <] 1ZLT
[OK] R&EVEZVY 2T 5, 77ANVERY « VFIDPHLDT, FOXYB—-RFLTEWE
dust-noise-cars.csv ##A T OK § %,

29 f5) DI EEERDMIE L fifF, b ob—MRICmEiciE->THind 5,

=30 i) HBEIZHARTHAZARKDBEDORE LFALEICKETEENLDEOHRESE 15 £, BE L E-7~F— &Iz
ISFHBED D B K D IZAZ D, EENLRERIZRL, 50 HEMAIZE> TRELRD-OIZHERH D L 512
RATWBEITTH 3,
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7 ekl > TAARIGTH] 2EATEHNS Y+ Y RUT, &
e ER (3 DL E) OHT, cars, noise, PM2.5 %, nj
FoRMUANSL )y /AL THERRT B, b2 R L |/
EHOLEMORY 7 22 F 2 v I BA>T WS4 LTH e

5 0K RAvEZ Vv 2F8Y, ARNRERSNG, B = — S
WIZEOMHBIBIGED D D 7 5 IZhE 5. o . '/\AJE

[FREHENT ) O THEZHR O 25 THEREOKR
7E (Pearson OFEERMEARED) ) Z2#EQ, e LT, #ilx
I PM2.5 & noise % &I Bz oW TIx T 2K
O R Tiifl] TEBI<<O0 ) THEE> 0] D3 DM 6ERE L5127 >TWA W, @ik Il T
W, OK%227 Vv 2o35L, D1 Y RUIZIRONEBRERINDG,

4 I

Pearson’s product-moment correlation

FFPM25 LB L RBROBA MG ER L, [75 K -

“““““““

data: dnc$noise and dnc$PM2.5
t = 1.4105, df = 28, p-value = 0.1694
alternative hypothesis: true correlation is not equal to 0
95 percent confidence interval:
-0.1132151 0.5653677
sample estimates:
cor
0.2575594
(FRER)
MEREHRE = 0.258, 95% EREXMHE -0.113-0.565, P{E = 0.169

_/

B MTIZEEH6NTWS K512, MEOEBIRE & EEDBERIZOWTRDZET Y v OR#E
FHRAGRBUE, r =0.26 (95% f5HEX Y [-0.11,0.57]) TH b *32, p-value = 0.169 £ b, [HHE
DV ATREMEZ AT A I L IETERY, A, HBEOmM I IFHBEREOMSEOREZITL-
THE L, EFIIZ 0.7 K0 K&K TRWAEBE L, 0.4~0.7 T THREEZEOMERE], 02~04 T 15
WHHBE] & ARTOVNHLZZRDT, ZOMEIZTHOHEEDD 205 LRV FIICER TR
WERE NS,

BB, TOT—RIIRRFITHEGHE LU EROT, HEEMRIMYITHE I L EIKNETET,
A IIHERII 22D E MG LR TEWITRWA, ZZETIREZR DA =2 —I12i3& %
NTWRNWDT, KEHTEFDLER,

S (Curl ) — 2 M LA S BHAE 2 ) v 2 T SHECER B, —EITIE 2 DF D LAKIET S 2V > T
3, MOMAEETARE L, 55, T5T 5 LHECIIREDLEMOMBENEL 20T, HREAYES 7= 34 5
LR IETRETH B,

32 959 [ZHHK OH % MO TRIHE, HOKMEEGDL LS 2T 27012, MERATIEAL, FRIZVOAET, LR
B Bz sonE@ETH B,
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WA B ~

A¥T < v DNER BRI p 13, fEZIEATE %%xt(ﬂmuki$ﬁﬁu%5xt)ETV/wﬁ
$$EF§{%§&&EDT%%Q X; @JHE'LL% R;, Y; @M,E’LL% Q,‘ T

15 N@k-oy
p=1 Mhn;@ 0)

b, AT < VOIEMMBEBENRY O L ENLNT & R IRMEEEE T2WEARRE X, P TILEN
10 BLERSIEET Y v g4 L FERIZ,

\S)

pNn-—
V1 -p?
PHHE A -2 Dt DHEIRI T 2HHALTIFS 2N TE S, 7 F—= LV OIEMAHBERE 1%,

_ (A-B)
T atn-1)/2

T =

ko THRONE, ZI2TAIRNEMDRNEBRE - T MO, BIEA—BHTH 5.

RaYY - ILVTRAET Y OIEAMMHMEGREZFHRT 521, cor.test() B D T,
method="spearman" ¥ 7z | method="kendall" * {5 € T 1LX R\, EZR TI&, [#R&IEH1 [/ 285
ANV ZiE] THBIREOME (Spearman DOEMNFHEIFRE) ) ##ATRREIND Y « » KU THE
EWRET U2 WERBEEG, T HIED L Z AT Spearman DD T VA RR U EEALTOK KRRV %2
Uy 2T NIEHETE 3,

a7 v OMBRBORMHABEGREE p L EHE, ATV OIEMNMHBEREE r, EEREL H 5,
. J

ERETILDOETIESD

[l L, EEEMDIES DERMVEMDIESDETHHT I L VI ETILDOYTIEDTH S,
FRBRBAPTEBETNLTHNE, TOETFIVITHIERDOMEERATEZLIZL 5T, WinT
DUBEBDEN TR DD NIEETE L L, REBLBOEEZRAT DL, Ed ML EOME
DHETEL, 25 LEARETIVOERFIOR-2HDVRERTH S, MERME X, FEBics
WTTFDRENDD > TV AIEHEYE 2R > 72 EOWHEDIXSDEN, TOREIZL->TFIE
BT GEHE 98% DA E) BiHI N L 212 (2505541, BN ERHC L, maBZnizn
Bt EIZRES XDICRZ3), TOMABKEMHALT, v zfllo/z EORAENSY > T
DEEZBH T 2-ODNIREMRTH S (HROGEEH LD, BEIIMSLPOEHREIZEIL,
M ERZ UTRIHT 5),

MEMRDFFEIZIE, (A)RET I v/l z2 LY @ﬁ“%Lé@F EffE W55
&, B)MKkTERSGHELZ LZGEOUROH5NREMREZH 2 HBEVD S, HIZIX, BE
@&iot%ﬁ%ﬁ%m«Linumy@:omf,%m?kumﬁﬁ%b#a%®Wﬁﬁ#
(0.24,0.33,0.54,0.83,1.32) 72 o7& L & 5, BHREDLKE y, IREEZ x L HIFIX, HRFETIV
Ey=bx+a B3, Fa kb (alZYF, bIXENRRELIEIENS) 1k, RO HF%
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wmMIT B LD, RIN_RIETHEI NS,

5
fla,b) = Y (i = bxi—a)’
i=1

ZORZEMEITE, fa,b) Z a2V U b TRBA LAZEDOPEDIZELVWE EE2FEZNIT N
DT, MD2O2DANFELNG,

INSDak bDiiy, RADEEDY Y TIIZOWTHIE S NZBEE (FZ1F0.67 &L &
5) M5, TOV U TIVDEEEZRDZIENTES, EETAREE, yr7LizontllEesh
T2WREREDS, FEHETSHUR A DR DFEFHNIZ R IT NIE R S BRNWZ & TH S, [T T I A EHER
TR DOHPH AT H EAREZ R > TV B HEILIITH 20D TH 5733,

R 2>V =Tk, 1ImQ (linear model DU THLE TILDOEK) %> T, MOXSIZT—X
IMTIIDERRETNVEES ZENTE S,

y <- c(0.24, 0.33, 0.54, 0.83, 1.32)
X <-c(@, 1, 2, 5, 10)

# BPERETILELETIEDHD

res <- Im(y ~ x)

# 5 L WERKRR

summary (res)

# BB EORERERTYT %

plot(y ~ x)

abline(res)

# RAE 0.67 ICHIET 2REZFHETS
(0.67 - res$coef[1])/res$coef[2]

FERIFRD LS ITBFONS,

3B EIFOIMFIZED SN, YU T EFFU 7 DR L 720 U CIRYGE %2 BillE L, EYMERRRT Oz X o
2ILEPBEDT S,
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Call:

Residuals:
1

Coefficients:

Signif. codes:

F-statistic:

N

Im(formula = y ~ x)

2 3 4 5

-0.02417 -0.04190 0.06037 0.02718 -0.02147

Estimate Std. Error t value Pr(>|t|)
(Intercept) 0.26417 0.03090 8.549 0.003363 **
X 0.10773 0.00606 17.776 0.000388 ***

0 ‘*x¥ 9.001 *¥ 9.01 ¥ .05 ‘. 0.1 ‘' 1

Residual standard error: 0.04894 on 3 degrees of freedom
Multiple R-squared: 0.9906, Adjusted R-squared: 0.9875

316 on 1 and 3 DF, p-value: 0.0003882

%

HEINZY AL a =026417, FRGEEIZ b =010773 TH S, 72, TOETIVIET—Z D4
B D 98.75% (0.9875) Z#FHAHL T\ 5B Z &A%, Adjusted R-squared 5o H 5, F7-, p-value
&, BHREDOFEMET IV L > THHINSRBENFETTUT L > THHI N SFRE & EI N
WS IR DME D EEHERTH 5,

1.2

1.0

0.6

0.4

0.2

0.67 £ WS RN IZF Y T HIREIX, 3.767084 75, L7=h>T, ZOBEBDIREIX, 3.8
ug/l 2oz i d 5T LN TE B,
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AREBTIE, —BICERREOFATHRERPLEL RS, FEHOLI REHEE2T 57201
X, TR AT RBBETH S, Excel R EDREFIEY 7 bT, £7 147HIZ SAMPLE,
CONC, ABS & AN 95, 1FHOBWD 18471 S & ANL, IRWTA, B, C, D, E% 317
TOANT 2, 2FHITBMD 18 17 I XEEFHFRIORERD T, 0, 2, 4, 8, 12, 16 & 317
TOANT S, TNUBEEEYT Y TV THVIREFIAHZOTT IV I/DOEETRY, 34HIE
TV —hMN) =X THZEINZRNEDOHEME AT S, 72720 3 FIHOHEM T triplicate D
HT1DZANTER DL L E1E, 15IHZ X &35, Excel TANILZZGEIE, [TEXA%
RUTHRE] TIFFADN (V<X D)] TT—RE2T7 71 IVIRET S, TV T5—X
% http://minato.sip2lc.org/pubhealthpractice/workingcurve.csv iZE<L DT, XV
o—RFLTEL,

BZR IZFAALITIE, T7 740 > [F=RZDAYER=F ] > [T7A4)NVFRE7V v THR-
R, URL 5T FAMTF—=R%25AAL] LT, [F=X¥y " %2 AN OF[IORY 2 A1z
WCEANDL, IT=X277140DEMH] LT A=AV T7 74NV AT L] DEMOS VARER
UMF I INTWBRI L 2MHRL, (74 —VFORYVFEE] B Thrv] THEIL2HE
ABLUTHhS [OK) KAV %227V 2T 5, 77AVERY « V RUDPHESDOT, FHOHXT -
R U T#H 7z workingcurve.csv Z#A T OK 35,

9, BEFRRINOT — 2 %2 lioT, MEMREFIET 2, [§EHEIT] > DEGER O >
e (BER, |RER) ] LEE, TE708%2 AN] IZWCL &AL, THINZR (1 D%
)1 T ABS, TFHHAZE (1 DDA EEIR) | T CONC %3E, € FIVEN K RE 7 2 7«
TETINELUTHERT] OEDF v IRy ZAIF vy 7% AL, X512 Tl —EOY > Tz
V& R SIT T B85 A DM, Bl age > 50 & Sex == 0 ¥ age <50 | Sex == 1] D FDKR Y
2 A1 SAMPLE=="S" AZJUT[OK] 22 Vv 2§ 5,

D 4 Y RUICRRPFRINDG (BB T 2L HELHEELZF 2y 7T 572DIT VIF 251 L &
5 & LTI Z—: model contains fewer than 2 terms & RRINBHPLRIZULELSTRW),
TOHICHAETE L DMERNRREIND D, AHEFHBEFEHEBRBOZENEGETNLVD
T, LOofRERS, HHEHBFEMEBEREDO "HAH 0987 DT, TNHDIZHETIEXD
RV, mRROYFIE WCl$coef[1] #* coef(WC1)[1] THMTE, [HIIF{REIL WC1$coef[2]
7 coef(WC1)[2] THIBTE 5,
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Call:
Im(formula = ABS ~ CONC, data = WC, subset = SAMPLE == "S")

Residuals:
Min 1Q Median 3Q Max
-0.0239223 -0.0080413 -0.0002198 0.0107207 0.0221966

Coefficients:

Estimate Std. Error t value Pr(>|t])
(Intercept) -0.0027207 0.0055576 -0.49 0.632
CONC 0.0209703 0.0006014 34.87 8.97e-16 ***

Signif. codes: 0 ’***’ §.001 '**’ .01 "*’ 0.65 *.” 0.1 ' 1

Residual standard error: 0.01369 on 15 degrees of freedom
Multiple R-squared: 0.9878,Adjusted R-squared: 0.987
F-statistic: 1216 on 1 and 15 DF, p-value: 8.967e-16

NS /

R, ZOREMEF ST, YU TVORNEPSREEZFHET 2, 777477 —XEy M)
> [ZBOEME] > [GHRRE AN U THREREERT 5] LEATERINEY 4V RTUT,
[ LWES %] % CONC2 & U, TR A 12 (ABS-coef(WC1)[1])/coef(WC1)[2] & AHL T
[OK] A& >%227) v 235L, FrLWEK CONC21IZ, £V v IV BLERBEENEFOSND
DT, ThE—mlBEFRIIHND Z N TE B3,

REFRASN DRI TE, HUX O A THRIERIRET LV EZ LY TIEDLE I LN TE D,

MEERELRE L ZBROM A THFINE L WHEMIPBEFLVEZEZ LS, BEIZ dnc 205
ZHITY Y INVT — RFFEAAAFLRDT, BTDTSED “F—Xty N 0% 2) vy 7L
Tdnc 2 EELTCdnc 7— Xy b2 T 274 712 LT o, THEHENT] > HEGEEE O MR
> PR (B, EEE) ] O, HWARE L TPM2.5, HHHZHE LT noise & cars
&Y, [OK) KRR V%27V 2322 HIT 4 v RUIZIROERPE SN S, EHEFE T ILOfE
FuzoWTikidhd 3,

B ZoFEURESWINET B, THEEHRNT) > DESTZBOMNT ] > 13 B LM OFEHEO g (o
HEHHT one-way ANOVA) | T THIZH (1 Di#R)) T CONC2, THEET 28 (1 DLLEZEF) | T SAMPLE
EEC, FOAD [ —OT Yy TNIEIT % 1 DFRDFEZ,

[SAMPLE %in% LETTERS[1:5]

)

5> TH S TOK] THIXRW,
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4 I

Call:
Im(formula = PM2.5 ~ cars + noise, data = dnc)

Residuals:
Min 1Q Median 3Q Max
-69.32 -35.50 -10.03 23.12 177.82

Coefficients:
Estimate Std. Error t value Pr(>|t]|)
(Intercept) 1101.9891  213.1748 5.169 1.93e-05 ***

cars 7.3197 3.1093 2.354 0.0261 *
noise 0.2062 4.2964 0.048 0.9621
Signif. codes: 0 ’***’ §.001 '**’ .01 ’*’ 0.65 '.” 0.1 ' 1

Residual standard error: 56.58 on 27 degrees of freedom
Multiple R-squared: 0.2253,Adjusted R-squared: 0.168
F-statistic: 3.927 on 2 and 27 DF, p-value: 0.03184

> vif(RegModel.7)
cars noise
1.386756 1.386756

J

EEINREOREMERET S

MR EARD /ST A —& ([AFRE b LY a) OHEEIED e %2 3 5 720121%, ¢ fldMdb
N5, WE, YEXDOBEBRDEY =ag+bpX+e LW ETITRIND & LT, BEHe W0,
D o DIEBAHEIZRES b TE, YIFOHEMEa £, V¥ ap, HEK (/)1 + M?|V) (7=
ZUMEVIExDFEESH) OEBRSMEIHE, BFEFHNQ AN o TEl -7z Q/o?
PHHE (n-2) DA ZF/JHIIWKDS 2005,

Vn(n = 2)(a — ag)
V(1 +M?/V)Q
DEHHE (n-2) Dt 0 HEICHKEDS 282k b,

UL 2Ol ag RO SRVEFETER N, ag 20 EFNUEIORT ay =0 L EW 2 #
(DED 15(0), TNEEIFICET S tHEIER) 2B T — X5 5558 U MED to(ag) & I1EIF—H
U, HHE n-2) Dt SHEIZHKD IETRDOT, ZTOHIEIX 95% OWMERT t 74D 97.5% 5 (Y
VIV A ZRKRETNEHN 2 THD) KBNS DB, 2F0, T—X05EEINE @R
Lo RETNE, URIZ0 TRVWAREEREWZ L1225 U, t 2D AEEE M2, T8)
FDR0THD] LW IRMBRHICT 2 EMRIGIRTE 3,

fo(ag) =
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ERHREUZ DWW T B [ARRIZ,
\Vn(n =2)Vb

Vo
DREEE n-2) Dt DHIIRS Z e 2FALT, THFRED 0] TH B LW RSt 34
BHELENEHETE S, ABHERNRM/NIITNIE, YR PERELE e TRWAIROEEZ & 5 L
WABDT, INSDOHEMIFLEL TWASI LIRS, WEEREEZ LzfERodho, Pri>|t])
EWVWI BT LT, INSDEREMRIRINTVWS,

HERIFE TV T, % OBIAZLEIZ DWW THEE S N2 [FIIREREUE, MOFIHZE O H 2~
DB L= £ T, TOZEBOMEADOHWNEBANDKREZ/RT HRERHEE] THd, LU
[EIRAREL DL, BEBOMASHIIRKE S ITEKFELTWDDT, ZtHEROBNEBANDHED
IR 2 RTHDITIER SR\, £ UzliEz Uz, EERERIR RS Z RS
%, BZR D A =2 — 213 Z OEREIZ WA, ERIFETILEZEZELTHELDT, TOA TV M
Fo/zax Y REAZV TN Y RO D, HEIZ TETIV | &HbeIADHMIIC, HiE
IERINEZETVAPERINT WS, TNH RegModel.7 22353 &,

to(b) =

print(coef(RegModel.7)*csd/csd[1])

csd <- sapply(RegModel.7$model, sd) :}
H

EATVT R4 Y RUIETD, ZO2{72EATHS, [FET] RExVE227) v 770,
I 4 v R ITEEALR R R R R I N5,

AR R R DR 01T, RHBGREO ZFE2H->TH, TNTHOFIALED HIELA
DHEOHMNNRHEEG 2R T Z N TES (Residuals DIEZFRL, T TOHBHZEKOFRHBER
BO—RE2AFIT DL, REITHIES 2 EHHEBRED —f—7-72 U LR S HHEFHE T 5510
H—I272 %), BOEDFX T, EREIFAMOFEROKE LT, SFHPELIHL T, fwEwHE
B, BERE, 95% EEEXE O N e ERR, RHEBEGEO “FL2RTIENEV, RHBRED —
FaRDDITIE, EEROFDET VA Reglodel.7 735 &, Fadd 72 ETTHIER,

SS <- anova(RegModel.7)["Sum Sq"]
SS/sum(SS)

ORETFTILELYTEIDHDIBEOEES

BREYEEDLSIZ, ¥L58HEZEATVWSARMELD ZHEMTH DAL, —HE2H
HIZES, Mz BIERE 2528132 TR0AD Ly (—RIZ, SEICE > TRED R
ELREAMEMUETENE, BREFHZHIZILTHEIWI LEIZRoTWDS), £/, BN
FEHEE OFIAN S IR & 512, FRROMLE AN Z ZERERIZ LRV, #-T, &5
O HIERE AR L, 556 2HHEHE AZTH, REBROGRAMEIZEDINT Ui
FRRAIAIA Z SR L) EHbALIDEIRETH D,

Rz - CFHZE2T L E, MAIKEBRPLETH S, & ITHRERIIIFEL TXWIT 4
W, EBICH->ZBELDIREP o0 ENP 20T H5H 0 TN LT, AUBAREEDIDE N
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IFLIFE ZIZE RN S THD (IRNEEZ y 2T 2561F, BENESS RN TOERD I
Z % D THRIF (saturate) LT U E Y, BAEOHNNL EAAD HPNS K LoTWE, B2 S
NTWL), YU EFRUZDEMLZD LT, MEROHPAINTERL R TIEWITRWY,

FEFE TN TIE, HPALBE LICECEBEDH 2 &, RBHENRLEILHRDEDTD £
VW, T BEHRHFITORIE, HIZE Y IR U CEIHARKEE X1 & X2 2RI E L Twb &
ZEZ2oN55E, In(Y ~ X1+4X2) L WO ERIFET NV ELTS L L LS, 22T, EiEX12X2
CHWHBZ DB o TWB LT 5L, £ U X1 OFREMEMRERGEOMSEL K E T IE, X212k
DMBREZHLOTHPHINTL XS DT, X2 OEHEMRERRRBOMSEIZ/NE <RE725 5,
Fo DERT, FOWDI EAEIE0E L\, ULizWoT, BREHEIZBRIIZ AL E
2%, ZOBRIE, SRAZBEFPHNABICEZ 2BBOMEE AL TVWDE LW ERT, £
EHAWE (multicolinearity) & FEIXIL 5,

LEMLGEDND 205 R YET 5121F, FHLBMOBMANEZ 1 DT DN THLIRE, T
ERGEE T DI ENEE LWA, K4 DOFALEZ, ThUNOFIALE D HIAE L U TE[H
JHETIEYTIEDZ L EOEMBURED 2 % 1 2551\ EDM % VIF (Variance Inflation
Factor; EFRIEARHAZZ DY, SEOEMKTFERLUTH L) & LT, VIFA 10 28272 5L EiLgME%
FZEZRIERSBRNE WS HAEE S (Armitage et al., 2002) OV EFETH B, LEILGEENH D L
T, IRRINE (DBP) & UGEHMIE (SBP) O & S ICAREMIZHEDN® > THEABFHITRNE
DESTO R AR EREZERBICEHES &2y, 2 DOEEMH S b D IZili#H D% Tdh 5 IRIE % i
L UTH S DAY 1 DORIIEZZD, £ OFBIRBRBKRICZEAA SN EH 25 L, HiREd
WD ITIHE N, BREES S 3ICHET 2 /5L UTIE, centring &\ D HiEVRH 5,

EZR CHEFROH2FEITT 5 &, HEMIZ VIF 3B I NG, EOfiTix, £©550ERIZD
WTH/NIWEZD T, ZELEHMEEIZEZ L TRY,

713 @R

o Find (2011) 4 Hd 6 fdi 2 2 RHEHEFafE [(Lesson 3] ¥ > Ty o X & X0 —GH5L ET
B 5, 2937 5 (http: //www.igaku-shoin.co. jp/paperDetail.do?id=PA02937_06)

o HAREAH (2000) R 12 & BAREHENT. A — L4t

o IR [FEfB], FHRIRER [] (1983) KA DHEEHE. HAEIE.

o ¥ ¥ (2003) R I X BMEHHEITOEME. €TV Y - ZFar—Yay.

o i & (2007) R I K BIMEER T — X M. ¥ 7Yy - 27ar—vav.

o fHHFEM (2012) EZR T® X U £ I35~ ~EBM O EE 1 SRS E T~, HIHEKESE
%t*35.

*35 http://www.jichi.ac.jp/saitama-sct/SaitamaHP.files/statmed.html
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