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VKB DHNS T A F R TIIT B4 F T OENEEDONHY T 2 ELEEDREEH L
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mg/C R UCHEE 1, 75 ¥ RTINS T % CaCOs; D 10 mg/€ Wh UCHERE 1
Y32, AXVRATIIK1I O Y (=4.546¢) 12 CaCOz & 1 Z'L A > (=0.0648
g) BUEEICHYT 2GECHELEY T2, HRTHIHEM2SEZTRA YR
DEFE 572D T, H\T— RIITE TR,

FRRERE OKFP O Ca?t U Mg* DREIC K > TR N BRI, ALy LHE
fE (Ca®* DRMBICK > TURINBEE), ~ 272> 7 LHE (Mg* ORERICK-
TRINAHHEE) . KARE (g, MEEE, BtWheo X5k, Zikick-
THHH LW Ca i e O Mg 5 X 2 1FE) . —IphifE (BERME D X 5 . =il
WK THIHS % Catli T Mg HEIC K 2HE) LW o XAIHH 5,

HAKFDOEE X, HADWJIKTIX Ca A 10.4~13.0(mg/f). Mg 55 3.8~
4.8(mg/t). HIF/KTIX Ca A% 17.6~22.0(mg/f). Mg 5 6.1~7.3(mg/l), Hi RKD
HPETEV, WKFPFOBEEX, Zhs XD 2MIZEEV, BHADI XTI LY +—
RV AITHEEE DS N D D S TFET %,

43 FL—FMEEEICEIBEEDAE

BED I ARTIXICP-MS 22X > T Ca*t ¥ M2 A AV DEELHEHETRL.
ZIhOEELFHETZONHMETH 5, 7272 L. WEMLFEBHEIEOEMER:
iz LTEERDT, REFTIWD LIFTW5,

(FRI2) EBT X pHIO (A THOERT 205, Ca*t o Mg* R DA + > H
FET2HEICE. FL— MEREBOKREXIC LD > T, 3 Mg™,
DWT Ca?t ERIGLTHF L — MEEWERLER L CT R RaE 2T 5,

ZOFXFL— MEEWE ET/KIBIRIC EDTA - 2Na A %% K3 5 £ EDTA
DITHEBT £ dZNo6DEBEADF L — MEREBDIKEZ W Ca,
Mg”* DJIEIZ EDTA SRIG L. FEEDF L — MEAYIPERT %,

RISHET (KRR b b IROEILEHE L 72 EBT Ik > THBICE
b3 %, RIDHKAIZ Mg-EBT ¥ EDTA O IJED /A Ca-EBT ¥ EDTA &
DRIGE D BFBHIL LT VWI & &, Ca-EBT & Mg-EBT 23317 L 725512
FOBHEARFE K TIE ME-EBT DAIZ K-> TWA Z e h b, AETIETH Mg
UL CHERR RO E $BICT 5,
(BE-FEF) ¢ 100m AZAT752a3D

e 1 XRXT7F2a1D

o fHEIH 1 D

¢ 100mt XA Y YR —2K

e NXT7 7 4 J)LA

e 100mt D=A 75222

e Val w2
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o W3}2o
o 500 mt DY 1 o

(FEfm) 1. 0.01 mol/¢ MgCl, i8W: Hft~ 7% > 7 L7k, 99.9% 7L — K
? 0.2033 g ZIKIZIEP L, 8% 100ml &5 5,5

2. BBT#lili: =V A2 0575 v 2 T(CyHaN307SNa) 0.5 g 35 X TUEIE
b FeF L7 I (NH,0OH - HCD) 4.5 g & 90%(v/v) =& 7 — b 100
meZiE Uy BB AN TR RTS 2 (AR 1~ H)5

3. TR TRREIR: LT V=T L 6.7521228% 7 V=T IK 5T mb
EMZTE» L, KEMZATEEZ 100ml ¥ F %, WEDEHE pH 1
10+ 0.1 2EbDTHRVDT, ZOREHEREMZ Z2LENH 30,

4. 0.01 mol/¢ EDTA IAR: FIYLHiZE 0.01M SHEREZBALTAHAWS, 51
fFIZRBRENTVWEDTEERETH 3§,

(&) LUF. 1 BUKOBRIEFIRZ E5E & Til§o BMHKIZOWT 3 [Eo#lE

179,

1. BKS0mPE AR ) Y R—T=M7 7 A3 &) & 3T,

0.01 mol/¢ MgCl, ¥ % 0.5 m¢ IEFECINZ %

7 VESTHRERE 1ml A %,

EBT idiR % 5~6 Nz %,

0.01 mol/¢ EDTA {AR CitBRIAM DB FOr 2T 2 FTHEL. Z
CICE LR Db (ml) KD %,

. ¥RTHFE (CaCO3 mg/l) %

1000 x (b x F - 0.5)
50

SEARBIE TRt~ 732 > 7 A LIEEED ST 2 28Ik > TWAD, BIfETIZEHME DR
b= 2> D LDWEAFIRER D TZNTH RV L, EFTIEIREREA 0.01 mol/t b~ 71> v LK
N EEA L THW S,

SHEF 1T TA BFAUFATH 3,

THIEHISE O R EEIGFBEHRSS 2 78 pH10.01 JCSS F27E M 037-16145 ZHEA L TH &\,

STEIZ AR TS 25813, =FL oY 7 I VPUBHE - U v A KM (EDTA2Na-2H,0,
MW=372.24 ; [A{Z. Fl) O 38g B AR T T Raice h, KA LTREE 1000mt 3 5,
EDTA % & - TKIZED TIHEIZIEMR ARG RE 272D, HEICE Y Nffi F 2R 2, B
EDTA /KA 10.0 mt 2 =A7 7 X2 HKEMZ T 100me & L, T L7 ¥ E= 7 RER
% 2ml, EBT iili% 7~8 WA, ARSI MWALEE 25 % £ T 0.01 mol/ MgCl, ISR CE L. &
L7z me ¥ a 23Rk, F=a/10 Ik > THIi F 2HEET 3,

EELE VK EHIE T 2855513, EDTA AR EHNT 2720, do DB THELTHELEX
QAN

04 SRERTE TR, 2 D%, MOBEA A YO RAF Y ZHIE LT10%> 7 bA Y 7 4 (KCN) 7K
B BIEMAZ 5 2212k o TWA D, EREDTIEETIIE L, ZD1DIERK ML T R
I B0 % 2R,

wook wen
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Ry ZTAMNEREF RNy 7 A MOMBEEHESXY McXD, FL—MEEL
FRRICEIKIZDWT 3 B3 OMEEOREZIT S5, HiEEFy OiHFEL S
B3z,

pH & pH X — 4, BRUBEEIIAR— X 7 VELRLEEE (TwinCond) .
BWRIBRIEIAN Y F A4 YAV X YRR (H196701C) 12X D, &K% 3
m5OWIET 5, HIEIERNEOHHEZSR TS L,

T =R EOHD 7 7 4 L e | EEIREER, EXEEE, pH 0%
WH®DZ 7 A M TTRIEFET %0 BREBEODHIHD 7 7 4 11E, 11THIZEK
% ¥ LT SAMPLE. METHOD, HARDNESS ¥ AJJL. 1 ¥IE itk OfELHE
LTAEZEB EECEANL, 2FEITHESENHER DD Sy 7T A b
ROy E AU 3FNENIREEREEZ AT %, 3EFTOWUET 2DT. 28K
HEEDTIVTIFNDRICKRZIFTTHS, 51207 74 M, 1ITHIKE
B4 LT SAMPLE, RC, EC, pH & AJiL. 1 ZIH3M/KERE, 2 2 H 1256
MR ERNEE, 35 BICEXEEEAEME. 4552 pH HIEEZ A5 %,
CHLIEFEHAEEDT101T49DRICZZETTH S,

5 K& - RIERM&E

LR 3EEHOREZEITS DT, YINE 3 DD I N —12531) %,
27200 LER=FERFFITOVWTEL DT, BEODPEERL > TWRWS LI
NTIERES 275328,

510 (A) ZB{RFAEIIL—T (3~4AN)

L EWZA (F306 TRRARAHED o 72l L 2% 2 WD T 5 5ok
QB 7o 2B, ZRENERN S, HiT) LERIER (MARAEL Ll
BIASED 25 7)) %, BEFHIEETAIT 5 £ FIFIZ 30 U o b1 ORY
FUHINT 5.

2. 2LC OMHIE R FIWT, RV BRI L 72 225D LR EREETIT S, Hl
Bl ZhZzhoR) LoV T 3EB ETS,

3. BENERE BN RS T BLRBBEECERRENRODE I % 2D
FEMEDZD t BEIC X VGRS 5, BAIEONIEMDIE L X % HEhEHER
NEREE AN S Y 5D TR 100.09 72DT, $100 L R L TZORIFIZTHNTWS, bxF»

55[< 0.5 1EFHMZ % 0.01 mol/t MgCl, AR D &, 1000 ZHMNF 2 DX g 7*5 mg NOHHE, Rk
12 50 THIZ DIIBIKED 50 me 2205 TH 5,
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DOREM & LRGN 2, 55 F T2, ES01 O CO, EEIXFICHERERIL
TWT https://ambidata.io/bd/board. html?1d=25506 IZ/ABI STV
% DT, F306 DENZEROUEMZENE LT LI B TE S,

DELHAEMILTOMED TH 2,
¢ 300 DKRYVEZHKX 3BE

o HAT v ZIFIE 2LC 24 A~ X 3 FE

52 (B) ME-BEJIL—T (2~3A)

BRI WT T Y VI EEGT b B EFT Tl FRFIEZ L, BfcED 192
COGEBE DML, TN ORI RMHBEBEGRERE T2 2 8 L, REB.
MRRHIER IO T OIS T ER WD, BRoIFOVE R 5 < ADBRRFIICE
L2 RNEFEL. BEATHIET S 2T 5,

FEEHTHWS TIXVMERD S5, kb EEEIEVEM (DC1700) Tl
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WTEHID TTZ2HE L. IETF% csv I2Z 2 TR1ET UL Excel THIT 3,
FhE, =74 X ETRERIHEFERLCa—L, b o 5
FAFNIZ7ANT 4P —F] TRUIDXFL L Tary<E2EELTHEL,

. BEE O F — &1 microSD F — FIZ wsm £ WS IEBEFAM WAL F 1 75

A LTI TWA DT, E5S01 ADMD TR 27 + v 7HIZ microSD
H— FZZLAA, SoundLink ¥ W5 YV 7 FEEH LT, EMDO7 A 3>
(OpenFile) #7271 v 2 LT microSD 51 — K 57— R EHiAAte, 17T
LD AFRETOREE L AVIEE Ly DFRREND, TITE,SH2HFHD
T7A4aAYEI VI FTHRTREYD TFAMEATRETEZZ2DT (77
ANFEREBEIRT AT TRV, BB, Excel B THRIFTE BTN
I —NRETLZOTTFAMNERZERZ L), 1 BT LD Ly, (GAibE
BHLL) ZEtET 5, BRI TH 5,

60
1
Ly, = 1010g,, [@ > 10LA“°]
i=1

. MEDE T — &% Sheetl, B D4 T — X % Sheet2 12 L 7= Excel ERD 7 >
ANEY2THAL M7y 70 —FF35DT, FHX YV >R—KLTZED
BOFHHEZ T 2,

.EBxcel DCHNZ I BT DUET —RBA>TWBE2FTEE, D2DEILIZ
=104 (C2/10)

YAHLTavr—1_L. D3»5 DI201 £ TOERMCEI D T2, KIZE2D
iz

=10*LOG10 (AVERAGE(D2:D61))

YANIL, FhEavr—L T, E62, EI122, E182, .. 2HibfHFTWL &,
EFNC 1572 2 DFEMEE L ABE 505,

. AEINC, 1 B E A EEERIGA. 2 I E A small (4% 0.5um DL o/ Mikr+
DU, DF DRI 280 472D DS T4 AT LA FRIHEAR S & 100 5 X
NTVWEZOTHER). 35HD large ChifE 2.5um ML EO AR T 15,
FOM28C U7 DR, THbHHT 4 AT L AERRD 100 ). 4FIHIZ
PM2.5 OEEGERE (0.01f° H720) OFHEEE LT small DfED 5 large D
EEFWRERE 100 TEIZ 2 WO REANTa—L, 5HEE7 7V
FOREERR L7 PM2.5S OE&EEE R AT L. 6 5B IIBGERZ 2 EHE T 1
FTED Lyeg PIEZJD 11 OBAZER L TR D 1), TED A D
J 3, BUEEF—R—F2r5ANT2). THHICHEDEEAEL (FRNKKE
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FADEBAL) AN LERE Excel FITfFoTTFF A+ (X7RXYIDH)
F2037F A (csv) BRTIRIET %, D7 7 A L% CTHEBEGRZ
a2, [ERSHEIT->THRW,

THFES I,

53 (C) HILWIYRVEICEIDATH_BEERZAET S )L—
7 EODA)

COHEHEHTIE, L=tV =X XDPNEZRET 2 &, MERD) LR
EERDZLWOEMOEREZENE T2, /. BROHLAMTO B LESR
BEZHERL, & LFFEZNICERREVSHIUL, ZOHEHEERET 5,

BB, BREENOY > TV > 7 REICOWTIE, https://www. jstage.
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2% DTN,

I PoRBShE: TEREF MUY LERER % lml kb, 44 5ok
ZMZTI00me ¥ L, MRS MY v ABRe 525, o0, RKy %
100 RS %, ZOHMEEEF b Y 7 ATEKRD 1.0 me 1%, 0.01 me NO, (K&
HEIRAE) 1KY T B,

2. THEWEEEF PV Y ABH #0 (75> 27), 02, 04, 0.8, 1.2, 1.6mlL & -
THRBEICWI, ZRZNA A O RBUKEMAZTRER 10me £ 35 (B
HEFRRRYI) S,

3.4 KD TEA IRV VA TFNF 2 —T2HEL, Zhzijlx DG (KA
=D N ZRHHFHOL Y I VDL R EERICR S 2 A%, HE
SHRAREWFBEENGVWEEZLNEZDT, 50V ofie&®5%) T3
=RV IS LK 25¢/min T 10 7Y > 7V 755, FRIZHE B
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Bz DFETIIFLY < 28 0.84 1A L TW 2 OTHAEES b Y ¥ 24 (NaNO,) 2.59 g 73 0 °C,
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Y% 084mol T, PAY<VHELRKIET2DHANO; A A0S 2L THb,

16jmAERAEC D "RV R ORI Y LTIE, 0,2,4,8,12, 16 ul 1N T 3, HE R L= %1
NDERE[f > TH Y 7Y ZTIOKIR - RIEICALETHRELTHIRVLD, T0EW 1% L2ED
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e S0~300 ML FEEORETZID=A752a2> (EHEEF MY Y LABKHL
Yoy < VEREKA)
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IR)—IATIVDI0%7E B % 10me 2T 10 ZUUERLIR>TH S, Bodhg 23
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B, ALY < VLR G XE 5 2 & BIE tiplicate L72W\WDT 44
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0 0.1%7 AA)NE VEIKIEN 10 me X 5 X 3WE=150m¢ (HF H LB LW
DT 200 mt b HAUI+5)

o YV ik Ime X 11 X3MWM=99mt (J=FLRHELREHBZDT,
B4E 200 me FRE[S)
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NMEDFELTWS,
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EANUTHETL, BREINEEBESEZEIRE T D), B 1RSI
BRTHHSRMFTIEE S 5, W 2BHIZ DWIHICT %,

3. BRI UCHESRMFIEEREOIRIHZ M1 3. BHSFIEEHEOIRIHEIT 5 2
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T2, Zof, WTOty T4y IREBRR S, BERAITBNT, HIE -
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PEZRIZEDAMLRERIET %2, ROT, EE%2 3EFETT S, KT
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o —TUMEET IT—YE=X 2H)

o HEFT IS5 —VFHlIEF YT (12 X 4 X 3P= 144 < 160 = 8 %)

7 BEHEROEE
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NEMETENE R =2 — D HBATHEITTELLIICLETZ V=Y T TH 5,
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REFEEL -ODIZELEN 3 DU LDBETAHL TIZWITHRWER REHIZ.
T OB F 721 3H ED b h o T 2 R 2 MEICE D . MBI R EREs 72
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B BIE L2z WRAGR ORI E 2 & FBE £ 72 13N e HH T 2 701
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BRI DIFIZ T A VTH 2, THA VBB, RVTF—RIFEFHh
72\, EERFHETEIX, RA. Fisher 0¥ AT v FTIT o 72 BEIGEICHAE 55,
HMEEBSE T, ZOFDTFH A &, FRICER U L2EE o s,
PR OBRAB T, HENCEFRE DT 27200 HETHS, dHSA. B
EARIC UL, EaNCHERELZES QIR ST, MEEEICIENT 2
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MEREHETLES L, MY Y TAI A XHIVNETEZ L, ALEEROD 3
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FEERE R & WS IR ERE S 2 A RE L . BEERNICIEFEETD %,
IR D & 5 RS #BIN 26 TH 225, AEEF WX, LT L2794 >~
DEBIEEFNLTOVRY,

o 1BMEREETY ¥ < F (RA) BE D FMATRDMIE 21 F Y — L L L% Ly
5 Z T, FioRhReHE

o S OJREE DERFHEDHIR T, HHMIC K 2 5 2/(REZHKT 2 Z LT,
BIRPEDN R 2 HE
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o INBEZ BRTeH1 T HME I h 2 IR EE R 2 LIRS 5 2 T, Bk
ERE L EREEN RPN E T 2 2 HE

7.3 FTEHRBELLEER (REHERLE)

CAUIIFEICHAMTH 5, MIASINCEBE LNRES NI LT, BRI ¥
ZLZ TEHLDIE 572012, TERL) ., W20 (R o 12o%%E|
DA, WEETCOREET 20 HDTH S,

#EE AL (randomization) DFFIEIZIFWV K D223 %, Fleiss JL (1986)“The design
and analysis of clinical experiments” (&, #iLZ{3 (random number table) DfXH h IZ
SLEUEZ SR (random permutation table) Zffi 5 Z L ZHTE L TW 3, ot b, &5
TIEarya—&Y 7 bBMHER 20T, MORZFEDLRLITH, fliHIIT VXA
oI TE S,

FEROENTIE 2 BEE T OB D L 72 & Welch DFFIEIC X % (#7E. 3 BELL
L OMTOEIED k7 & —ITELE 77 E T HT (One-way ANOVA) 1272 %,

AEFEEHOFT, BKHEIRDENZER. BN EI 27 TR D
WV o Tz 2 MO LR FRE O LBIE, 2 HEOEEEO DT (K
TEAEID 1 U7 Bz 2 2 BTl W0WAY) . Welch DATEIC K % t ER
WHT 22N TE 2B, 35 o RNZER I O ZFACRFEERE O Higiz & —Joid
BB 5, 727 L. BRZKICEL TR, BRI WS BER e, R
Bt WS HREZHAGDE 2. BRI 2 DB RV, 7. 5
iR C L ERBEICEN ROV E S RS 2 DI —Ithl B i i &
%5,

“BRUERFREED t IRE

IR EIEE 7 — X%, https://minato.sip2lc.org/pubhealthpractice/
aircoln.csvy DX S RETANT 5, ZE SAMPLE 3% > 7LV OEHEZRL.
ROOM HZEHNZEX. OUTSIDE 2 ENZEX 2 EIK$ 5, CONDITION (34> 7V
Y IHEDSMER TR L. BHNZEKISOWTIE NOVENTI 34 AT, VENTI A3k
EEMKRL, BAZESZIZOWTIENONE £ LTW5, PLACE [ZHIEHIA T, BAIC
DWTRI, R2, R3D 3451, BANZIOWTOL £ 02D 25FiTH%, MEASURE
BENZHNORENMAEH > ZE®RT 2 (BAIEOHA, 1 EHIEST 2 Z 2 IcK
HMEEIZEDLZ L, BIEICLZ2H Y INAADEEBIZLALEZLNZVDT,
K THRWERTH 3), KENCHIKAN ¥ W5 ZBEDSHAIE CTHIE U7z Bk
FZIEFE (ppm HA7), MACHINE 2\ 5 2D HEIES (Y4 3 YCO-L [CO2-
02+ - 13 - [REF— & A —]12) CHlE L= BLREEE (ppm HAD) %
RT3, Excel R¥ TTF—XEANL, TEREZERLTREF 26 7%+ (a2
BIRRIHCTRENTRINT 22650, 722 2/ UHFTCHIE LT Sz SRR 0T, M
3L 2 B O TFHEHEDOZDBIEEIT S,

M= a7/ https://ict.yagami-1inc.co.p/images/download_img/YCO-L_users_manual.
pdf
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YRXYID) ) THRETIETE S, 7—&% EZR ICHAATDICIE, 7741
DIF—=ZDALYR=1b] 25 7740 FR2EF7Y vy FR—F, URL2S5TF
A N F =R EGAAL ] BER, REINDZ T4 FyoHT, [F—Zty b4
BEAN LT, SARAALE T —RIIH LT3 2402 AN (F7 41
M & Dataset 7223, BIZIXCO21293), 7 =% 7 7 A VDGR H Ta—A
T 7 AN AT L] TR TWADEMERL, 74—V FORXYIHGEESE) 25 TH
VR W ROTWVWARDEERLT TOK) KX %227V v 7L, T—ZHB A>TV
% CSV 774 V%EEAT TOKJ §5&, BEZR ODHIC CO2 & WS HiiE 13T
T REGAADL I LN TE BT,

EFTH VOB OFE e REREZHEIE 2D, (757
£ O THYTILNOBERT—ZOY~ ) —KROH T ZiFESR, THHIT 228 (0
~1 D) | &£ LT ICONDITION Z:E, NE#E®ER (EFSMH) 1 & LT
KENCHIKAN] & TMACHINE] %#3#U, [OKJ 227V v 2735 FRPZR
N3,

. N
| CONDITION |
Factor | NONE NOVENTI VENTI | p.value
——————————————— B et e ettt e
n | 6 | 9 | 9 |
——————————————— T e At e et T L TP
KENCHIKAN | 427.50 (20.43) | 550.00 (43.30) | 538.89 (31.60) | <0.001
MACHINE | 484.17 (14.96) | 599.22 (35.26) | 546.44 (30.41) | <0.001
N J

BT T EERZTH 28, KT O BNZZRHANE Tl 550+43.30
ppm. EEHIE#RTIX 599.22+35.26 ppm. #5URD ENZEDIRANE T 538.89+31.00
ppm. HEIHIE B Tld 546.44+30.41 ppm, R ZELRDMRENE Tlk 427.50+20.43
ppm. HENHIES TIX 484.17+14.96 ppm TH 5, T D p.value IZ—JCHLETEL
DHOEROEREMELETH D, <0.001 2V HIX, BA L BHNTEBELRER
FEICHRRHEMNCERKME S W THERRENH D L WVWIHLDHIOZ L ZEKL T
WBRETTHED, —EIZTRTOENDOFE L BEREIT 55 D ERT
H5,

J AV LI 2 BT HREEZ T 512, LIRD X 3123 %, [HERHENT
O DEGAK DN X =2—20 M2 HBEOFEEDHE (ME)) ZEATHER
XN 4 v RyT, THIAR ¥ LT '/KENCHIKAN| %7213 TMACHINE |,

Bjamovi DA, EENET FEREH OB =AM EE 27V v 7 L, OPEN ZEATRRINDE K
A 70T —EBFET S URL £7213 7 7 4 VEBEXIHAAD B,

6HL FTHRNWEES D, EEREER. B4 025 FE25 I WT R LA EOME L o TH >
TN A X6 1 25N -HHETE - 7-ETH 2 NMESEDOFEHIRTH D, BEMIBTZF—X
DIXLOEDREXDIFEETH %, —H., HESNPIHEDOEEDIRE RTIZERE . M FE
BY U TINY A ZDETRTEH S ETH D, o TP X2 RELSTHUEL TN KB, 75
TDILT7—N—IERFETRT I DIERERETRT I D H D, FhALNEIBE®REDODT
EELTHRLW,
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MttEs3 288 ¥ LC ICONDITION) Z3&., FHEoHMeEZEIN?) 2 Tn
WX (Welch 7)) ZBATHLSL, ROHD ] —HDY > FILI20T &= TR
W2 3G E DL ORI,

[SAMPLE::"ROOM" )

YI-TITOK) REVEIZ V97T 5, T —N—fEDETT INRFRREND
D r AR, B 4 > Bz, Flz2iE, TMACHINE] T T'SAMPLE=="ROOM" |
DB L.

FH TR (R 2 P {H
CONDITION=NOVENTI 599.2222 35.25896 0.00375
CONDITION=VENTI  546.4444 30.40605

Y FIRENT, Welch D t EDIERDHEMELD p=0.00375 TH H, EHNZE
KD LR BRI KRR THEKYE 5 TR AN R EREEDLDH %,

Bt 2 i otz 3 510, THIAERD & LT IKENCHIKAN] %7213
'MACHINE |, 83 28 ¥ LT IPLACE] #3#Q, | —ZD¥ > I3
ZIRHTNRICT 2356 0&MU BRIz,

(SAMPLE=="0UTSIDE" )

3 T->T TOK) A& > %27V v 27§25, TKENCHIKAN, %:#AEGE
Y. ROFERMNFREINS, p 230801 DT, Mt FHICEEREND B &
=AY B SAN

Vo R PAE
PLACE=01 425 25 0.801
PLACE=02 430 20

2B, BRZESICOWT, SEGHT L &R e WS 2 BROFEZHR BT
&, TR > E R R DR > SO R T CTOFMED L (ZITHE 55
) &EC, THWZE (10#R) | T 'KENCHIKAN] %721 TMACHINE)
23O, THF (1oL E38R) ) T ICONDITION, ¥ PLACE] %Z3&(, ]
—ERDY > TITENT BT RITT BI5E DM DA,

[SAMPLE::"ROOM" )

Yo T IOK) REVEZ Vw72, 77272 BICROBRIPIFRE
N3, FEUGANC & 2 B REUGAT L KRR L DX HEEFZEE TR,
KER TGN REEEN R SR TV 3,
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s R

Anova Table (Type III tests)
Response: MACHINE

Sum Sq Df F value Pr(>F)
(Intercept) 5906485 1 4772.4883 < 2.2e-16 ***
Factorl.CONDITION 12535 1 10.1282 0.007885 **
Factor2.PLACE 786 2 0.3177 0.733772
Factorl.CONDITION:Factor2.PLACE 1704 2 0.6885 0.521132
Residuals 14851 12
Signif. codes: 0 ’***’ §.001 '**’ .01 '*’ 0.605 .’ 0.1 " ' 1

N J

RAE ¢ BERIE 2R DAIEBEONISEH

Z O ELRFBIRERIE TlX, BAZEAS L BAZELRICOWT, AIE & BE
ERMEWVI 20D FETIEIFRCY > 7L ZHEL TV DT, HIEED K%
THRIEMNTE S, @, ZRMcHREICTEZHEEEZH LR LG,
ZOWEMHEFETE 2008 5 DR T20I1&, F—3 > V& B EEMED T
VL TWBAELFERFCHE L. () PR (RKADBERE E HICT 28 TH
Zb, LR T 20, 175 7 RSB X =2 —THHRKZHL D
WA THZ), (2) MIEICED 2 < GEFEIE TEHT > H@ie 2 5 o it > xf
JED B B 2 BRI DA D L (paired t FUE) | THN2™), (3) MErED KN e
2 DDWPEFEDZEDEN—EDMERAIR N Q ODEHDFEH L, 2 0DER D=
DRNCHBER R 7202 B 2E) . 2\ S 3 DD&MFEHiTHEDLD 5.

BB X2 H D CEMRN R OCEEBEGRES R SN 3 & o, HERED &
WEh, tRETEERENRVWE WS I TIEATTH D, Bland-Altman 7’1 v
I (Bland and Altman, 1999%) 2s#ERE XN 3,

EZR DX = 2 — 23 & EN TV WAS, MethComp »% v 77— %P brandr /S v
r—Y THEITTE S, #FMllX https://minato.sip21c.org/ebhc/ebhc-text.
pdf @ Chapter 15 #ZH L THL WA, FiedDa—KZEZR®D R X271 7 b
V4 Y R E, vV REHo TEIRLUKEET 15147 REV %227V v o7
% ¢ Bland-Altman 7’2 v hHFEITCTE %, jamovi Tid blandr £ 2 — L% A ~
A b= AURMHATREIC R b,

TZoF—20EE, BECRIUY Y TL2IE0IRVOT, ZRATROVRY S 23 Mz

BZDF—ROEGE, BERMEBERIZRVDOT, ZRTRWDY S DM 7=H

29Bland JM, Altman DG (1999) Measuring agreement in method comparison studies. Statistical Methods
in Medical Research, 8(2): 135-160https://do1.ora/10.1177/896228029900800204
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s N

if (require(blandr)==FALSE) {
install.packages("blandr", dep=TRUE)
library(blandr)

}

blandr.draw(CO2$KENCHIKAN, CO2$MACHINE, plotter="rplot™)
blandr.method. comparison(CO2$KENCHIKAN, CO2$MACHINE)
blandr.output.text (CO2$KENCHIKAN, CO2$MACHINE)

\_ /

“BRtERBED—TRESROHN

T EZREE T — XX, https://minato.sip21c.orqg/pubhealthpractice/
airnoZ csu D X IR TATI TS, PLACE %> 7V > 75AT. NO2 IX I
LERREEZRT, 1 20% 7Y ¥ ZHFNIOWT NO2 OfED 3175 % DI,
triplicate L7z 7L — b+ ED 3 DDROPEN HEIRE SN2 NO, REZ, Zh
ZFOUANT 27D TH %, BHEFY > TIVEKE wiplicate L., 517 L — b
T triplicate L. 7—X & LTANT 2D, ¥ 7T OFE (kg
SAUED DU Z N RN LT FEE) L7220, AEETIE S L — b EToA
triplicate 32 DT, DKW T 3,

T — XD AAAIT UK FRREEDO e Z L FERRIC, 77401 > T5—-&
DAYVR=F]1 > T774N0FR=EI7Vy TR—=K URLDLTFRAMNTF—X%
AL BIEAT, [F—REy a2 AN 1) ZNO2 L, [F—%7 74
NOBGFT B Ta—ANT 7 AN AT L), 74—V RORYIDEE) 25 T4
VR WRBoTWVWEDRMERLT TOK) REVZZ7 Vv 7L, T—ZBAoTW
% CSV 774 V%&#EAT TOK) $5 &, EZR DHIINO2 ¥\ 5 Az 17T
T—REGHAAL LN TE B,

—TCRCE DB 2 FATT 51203, THEHENT) > DEmE oM > 135
M EoEoFEED i (—TohLE 7 #HT one-way ANOVA) J Z3ER L., TH
R (1 DR ) IEINO2 DEIFNTWEDOTZEDOEE, TS 28 (1 oL
3ER) 1 13 PLACE %233, —thitBAHZ TR, TETHEE 2
FI0? 0 0F Tz (Welch #E) | ZIBINXIZD, YO EOBFIT
ML ERBEICED D 572D 0D 2 I T OO 2 DR $ 7201213,
Holm %° Tukey 72 & D FFIETHMEDZEHEOHRE L T 2HEDND D FEEHDIR
EDEMIZ K o THER 2 ZEEDMTEBTTEICHIFIDGD 2 D THEEPBETDH 5,

Neyman-Pearson Jit OIRERE Tld, TR0 205 IRfkEid N T, FEE
WKELNEL D KRERENHREGONIMERTH S PEEFIHE L, 20 P ED
—EDHE SEFL S%ICT 20, HREAKELIEIN S — X D/INE Do 72 5 I
WREHDHEE > TNWB e ER DD, BMELEDIRT &, RYFENLRVDIZ P ED

NVHBERA, WoltAX Y B—FRLAELTH, [F—R 774 NVDHFT ¢ L THEE attos://
ninato.sipZlc.orqg/pubhealthpractice/airnoZ.csv ¥ URL ZFTHIAATHHD %, BB, TD
Y INT 7 ANMEAREXFI— FBA>TOARVDTRIZ LA TRWA, PLACE % HAFET
IOGEE. HREXF - FCHTRTIDELD S, TNTUTF8 T2 2 BEDT 5,
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BARICABKELD NS BoTLEIMRP 5L DT ot RESLoTLE
57, PEZIREE LRI SR0WE,

FRED TR LT, FEEDHBOSEICR > T, HMICRL b T
72 Tukey ® HSD IEXWE TH b TWS, Fh, MR (2> ba— i) »
TS 25810, BROERH LY 2 2o IREE » U L 72055121 Dunnet @
ZEIHEDHN S, Tukey D HSD ¥ Dunnet TIEEE 5 HUEDIRE DB/ DT,
—TCHB AT T HEHRENE LW e BEEDL TN, — ., FoENRE
LEBEWZEEOFE Y L TH SN T WS DT Games-Howell 1£72%3, Bonferronis,
Holm, FDR D& Z /73 H0HEH Y 5 L IZEBERICHEHTE %, EZR X, Zh
FRZHUEA T a v LTEZEBOHFEREIRTE 3,

Yo INTF—&% vz (Welch #5E8) | T2, v s RoiC
LIRDBERREN,

f
T R P {d h

PLACE=BALCONY 3.000000 1.000000 0.00077
PLACE=BLANK 0.100000 0.100000
PLACE=E501 4.333333 1.527525
PLACE=MAINGATE 5.000000 1.000000
PLACE=ROADSIDE 9.000000 1.000000

J

PfE®D 0.00077 1% 0.05 & D /NX\WDT, HEKUE 5% T Welch DRI & % —
TCBLE 7 B HT % FAT L7245, SHFTOE WD L E R G B
WHEBLTWAE/MT 22N TE S, bRAKESHEDREICOWT N
W ZEAT, Tukey DZEHBDOA T a2 F v 7 LTHLLETTEE, H
N 4 Y R FRRENS, p adj 1& Tukey DHFTETHREDZE ML
72HEDPHETHD, ZOHERETp adj 230.05 & h/NX\WDi, BLANK-BALCONY,
ROADSIDE-BALCONY, E501-BLANK, MAINGATE-BLANK, ROADSIDE-BLANK, ROADSIDE-E501,
ROADSIDE-MAINGATE 72T, ROADSIDE & "L EHEE It X oS kb
BEREIZEP27220WR 5 (2720, U TV A XN D THHE K E
{Bwnwizd, HISHOZEIZOVWTIEHZ LI RVEDFEIRVWEEZIBIRET
H5),

SUBGERIZIZ P AETIE R K. RYIZESRVDICEE > TEDRDHZ LHELTLE 5> HE—RFoilbs
5%LAMNIC T 2 7 DICHEKEZ T 20720, FRKMELZ 3 7D 11CF5Zt e PEZ 3 52T
52 FERE—RLDT, KIEOMEIY 7 VG PEEFAELERERRT 221k ->TED, B
BKHEZIRPNCRE L= 2 2 AERERHETIZR W,
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s N

diff lwr upr p adj
BLANK-BALCONY -2.9000000 -5.6778848 -0.1221152 0.0399386
E501-BALCONY 1.3333333 -1.4445515 4.1112181 0.5400852
MAINGATE-BALCONY 2.0000000 -0.7778848 4.7778848 0.2008713
ROADSIDE-BALCONY 6.0000000 3.2221152 8.7778848 0.0002446
E501-BLANK 4.2333333 1.4554485 7.0112181 0.0037133
MAINGATE-BLANK 4.9000000 2.1221152 7.6778848 0.0012502
ROADSIDE-BLANK 8.9000000 6.1221152 11.6778848 0.0000076
MAINGATE-E501 0.6666667 -2.1112181 3.4445515 0.9278458
ROADSIDE-E501 4.6666667 1.8887819 7.4445515 0.0018142
ROADSIDE-MAINGATE 4.0000000 1.2221152 6.7778848 0.0055323

J

XIKDREICB I 2 BXUREES pH REREERO NS, e ik (7272
UMRK2S 3 FRE) I T 5 2 &,

72720, ZOF7—=RIZIEBLANK AAEZENTE D, ZIUI T LEZRICEHE L
TWRWIIBEED T — R 22 ZRERDT, &L AZENEIE Dunnet D 5TET
TV, ZR RIS N L EROBEE L NN T Z V7 EZDRRNE VD
IFEREEORE (DFED, ¥ TRWEEZXDZ0E D) FIU%RR2Z2dTE
%, ZDFE, BLANK 23717 » Xy METBALCONY X Wik ->TLES /-
B, —ItELEDRHINEEMT 280, £3 (72774 77 —&%Ey F >EHRD
B> TR TONFERB R FICES 2EZTL T, (7774 7721y
b >R OEE> R F/KEDHIEF L) %> T, 2% PLACE ® BLANK %A
FAENICHEL TBLIRNETH 3, ORGSO NTDIEFIXFE DA NA,
b ok bffHLDIZ, BALCONY % 2, BLANK % 1 K ANE X, ZH LA DIE
FRZFOFFIILTEL I THB, ZOKBT, —TtHESHINDORX =2 —T
MESEZIE) "Dunnet DZ B | 23E N, DIFOMEEIMEONE, Z08
B, EOH IO TR RVWEERD (T 7 CERRBRENRP - I-BE
. COHETERHBRURTH o2 EZXBIENTES),

Estimate Std. Error t value Pr(>|t|)

BALCONY - BLANK == 2.9000 0.8441 3.436 0.02047 *

E501 - BLANK == 0 4.2333 0.8441 5.015 0.00179 **
MAINGATE - BLANK == 4.9000 0.8441 5.805 < 0.001 *¥**
ROADSIDE - BLANK == §  §.9000 0.8441 10.544 < 0.001 *¥*

o ¥ F 1. BLANK OFEIE E o 72 ZELEZ DA > ThRWT > 7
NTHHROLTLESEERZRT EEX, DT> 7L 5 BLANK O
EZ5WTEBE, 4 BT MEMZIRE) [Tukey DZEIIR &350, 5
Wi MES R IRE L7 [Games-Howell DZEIER| ¥ 350, Wbz
fI222dTES, ZITRETHIIRE ARV, FHERLTAZ LRV,
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7.4 Y ORXF—/\—7& (cross-over design)

JBRAF=N—ETIE. ZNZNONRED 2 HHEONME 21T 5, ZDL X,
B2 (Vv 227y MRS, ATOUEDOHED X v ) —F —N—
TR B7-DIICETB) BB, WHDIEFERDEDS 2 DD N — T E2FE
TRIEPRETH 5,

Hilman BC et al. “Intracutaneous immune serum globulin therapy in allergic chil-
dren.”’, JAMA. 1969; 207(5): 902-906. Z 5l L CaBHL & 95,

ZOWFETIX. FENME LN 574 Ah 6, FFHFEEHNCT U TR 72
43 NZBRAV L. 531 N2 T U R LI 2BEC e =7 123266 N\, Z v —
T2AM265 N oTze Z—T 1R A 21TV, 34 ADIRTE L7z, [FRFICS
V—TF 2 B 270, &N IS AN TH otz 2D 27 HDO T 4y > a
7 MAMEBE, JA—72D 250 NI A %2, Zv—71 D 232 NI
HB E{Tolzb A, ZRENRA5 A, 29 ADBE LD T, 2O EET
L7=DIdEEH408 AN 72572,

RETE DPEEFEDERTIE, 70 A F — N—IETIEERED A b L IS
A BB LTz SDTHA NIDAKHET D 5, NI DNEFERERITHE L 72
JIUEZ B AF—N—1Z LR THROVDEN, SRIOFEEH TV A > Tk, R
TOMEE 7 I 7 —LIREHEIND., (EEREOIEIC K> THEEZZIT RO E S D,
WREESRMEDS. SRICBASRME, RICHESRMED, Z Dilfih &\ S IEFIC K 2 FE TN Y
S, ENSDRELERADIZ D E D E TN THRZBEDD 5, [RICTRD XS
BT—=aEohlt 35 (DA T—&2E 2O X5 WEATEREEY 7 McA
715 % (https://minato.sip2lc.org/pubhealthpractice/crossover.csv),
2R PID \3H 5 E OFBRIBR S 2 EK T 5, £ Ord. LD 1XBRESM DIER % Ek
L. LD 235EiCBASFORE. DL 23RIClESRMF ORI TH 5, 2R LD ZESRMAZ
BHE L. L2SHHS, D DERMFTH 5, 2R TOA & TIA BAEERTR O MER 7
I 7 —fA. TIME %3 3 [EOIE¥DEFHRH. ERROR 73 3 HOFHHORERDE
FEEKT 5),
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PID OrdLD LD TOA TI1A TIME ERROR

1 LD L
2 LD L
3 LD L
4 LD L
5 LD L
6 DL D
7 DL D
8 DL D
9 DL D
10 DL D
1 LD D
2 LD D
3 LD D
4 LD D
5 LD D
6 DL L
7 DL L
8 DL L
9 DL L
10 DL L

15
17
19
21
23
15
17
19
21
23
15
17
19
21
23
15
17
19
21
23

21
19
25
23
27
34
27
39
28
41
35
28
40
29
42
22
20
26
24
28

100
70

75

120
80

150
160
140
130
130
140
150
145
130
135
120
100
110
90

85

—_—

N W L NN WO N W LW N PR W

S (DD b H2H, 2 2 TRESHELFEDART), (774
N DIF=EZDALUE— ] XR=a—05 DT —XEhHAATwt%, [Hit
fRT ) @ DEBGEBOFRN ) 2o THIEDH 3 2 FHLL EOMOFEEED Mg (K
GHE DRI | BBAT, TRIEHE LT — 22 RIER 2oL EER))
DD B TOA & T1A 23, TEERS 2 28072 38R (0~BECEIRA)) O N
5 LD & OrdLD #iEATHS 0K 227V v 735, RITFTOBAD LS I

"ons (22077 7HXHBHICHEINS),

/Univariate Type III Repeated-Measures ANOVA Assuming Sphericity \
Sum Sq num Df Error SS den Df F value 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 .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 .5 1 154.8 16 0.2584 0.618160
Signif. codes: @0 ’***’ 0.001 '**’ .01 '*’ 0.05 .’ 0.1’ ' 1 j
\_

FHID Pr(>F) £ WH %% A3 . Factorl.LD DT 5% & H /N WD THA
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FMFEWERMETIRY 2 7 —BEPIERICEL D, Time DTS 5% X D/NE VDT
EERIRTY I 7 —LENPERICEAR D, Factorl.LD:Time DfTH 5% & D/NE
WO TIEESLF RO EERSREPERE TH 2 (b, BEEHIERGH T,
EEFIRTOT7 I S—EEOZLDEADERICELRD) Ze2bhrbd, ZO
BTlE, Factor2.0rd.LD ®, ZNZELITIEPrGF) DRKEWHELRDT, 71
AF —=N=FTH AL NE L0 h s, HERFOIEFIIRERICEE LR o2
EWVWR B,

B, BRI WEGEE. BREEREORENRRIN., Z ORI
ICEREEZ o HEICHV SN2 2 FBEOMEDRR S ZRINDIH, 2D LD
WEERA B R H6E U TR BEAERMIR 2 A 2 58135 H S i,

(Z%) jamovi T FHDOFE CREMMETRAMITEID, 2D/ AA—
N=TFHFAL DT —=REeTNTEINTE DS,

Repeated Measures ANOVA @ Repeated Measures ANOVA

&P Q Repested Measures Factors

effect size Dependent Vaiable Label
[ enertsecn® (] ne [ para o Dependent

TR o TR L BB RIS O W TR, B H O ItELE S ETTRW, T
SHEAT > BT D AT > EE DR F T OEGHED L (ZtRtE DB 1 &
B, THZE (129387) ) 2 LT ITIME) %7213 TERRORJ. HF (1o
DIEFER) ) LT LD ¥ TOrdLDJ %3#AT IOK) 227V v 2755k, f
ZI¥ TERROR | DFE, ROFERMGFOLND, LD OFFRD fOrd LD D F
MRS, 2o DLXHEAMRDO VTN FEHNCHERETIER NI L23bh 5

Anova Table (Type III tests)
Response: ERROR
Sum Sq Df F value Pr(>F)
(Intercept) 259.2 1 123.4286 0.000000006232 ***
Factorl.LD 3.2 1 1.5238 0.2349
Factor2.0rd.LD 5.0 1 2.3810 0.1424
Factorl.LD:Factor2.0rd.LD 5.0 1 2.3810 0.1424
Residuals 33.6 16
Signif. codes: 0 ’***’ 0,001 '**’ 0.01 '*’ 0.05 ’.” 0.1 * ' 1 J
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3 Z L HEDIERES - KR - 241

N

WEDELZEEZDLE, D d 3MHEORLZIELINFET 2 2 LITHERE LW, Validity (22
). Accurary (IEL X - IEf#ME). Precision (F§E) @ 3 O TH 3,

Validity (Z41#) Y720 0Z2FELLHATVS Z, FlZiE. ELISA THADEREEMRN ., HIE
MRTHEVDBDETH->TLES 2L IXRZDT, HIEDEYENKL 25, & EETHHOKEE
FANBHEICBVT, HERBOFEIVTH 2D F FHREFHCRE T, ERINLEEE S22V
SWENRD oM, Z50WS L ZDOHUIFELICL T —VARDT 1kg B DEINHIEEDDH D,
FoRMEZ D F FTIRAEDIEL L JlRTWARY,

Accuracy (EFET) NA 72 (RS dWhEWIy, /¥ OEEIE-TwaE (HEEIE->T
W3 EED), ELIMBERDONS, HlZIE, MH#io TWRWIKEET 1kg 2 RRI ATV S IKER!
THEZHET 2 &, HOKED 60kg DADo7 L EORIRIL 61kg £ 27255, TRTDOA
DIKED 1 kg BESERREINALL, ELWLT—XIIEF L0780,

Precision (¥§/8) FERILHGE (5 0 X LRERE) PSSV L, FERHEITRNZ e CV (EBHRE) A
MWD, HEOESIHYT 3, IEHEOAIETONRLHELZRIETH S, HIZIE, F
DREEZWZD, BEO DS L (BMEREHES Imm) T2, /¥R (RPNEREE
0.1mm) THZDTIE, FNEED 1/10 T THLE LTS, FED 1 ik s, CVIE ARHNC
IR U7 3 133 OO UE MO ERAE (MREERA TRV 2 FIETH - 2 a0
RFRCRLLMELED, CV VNS WHERFEARE N WA 5,

FREX REEEICOWT, 33D LTEIZEATAL S, EEPFEOEHIHE L TV RTIE. By T4
VIMELL TETWR I e 2 HFET 27201, Mikk 1ml v~4 270 Ry b THR-T, ZOEIEEHT
K RIEFEATTAEETES 2 32) TR EMEE S HEEp 10 HiEDIES Z 2T Tz, A
LEBRETHIUE, SEE HIHT 1 2T LR B7ES 5, KI5 BIOHIEMA. 0.998,0.997, 1.001, 1.002,
1.000 75 A7 otz T3, FHMEIZ 09996 75 A TH B, CV ZLUTDLSIZ R TEHET S L% 02%
AKETHD, ZOFEHREDOERY 74 Y IORMEFTFITEVEWVWR S (R, 1%RMTHZ LD 12D
HHETH -T2,

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

> sqrt(sum((x-mx)A2)/5)/mx*100

[1] 0.1855466

ACV AT BT sd(x)/mx ¥ LRWVDIZ, sd(x) Tl 5 T3 4 THlo AR RIEERZICR -
FoT, ZOHMNZETER72DTH 5,

IEfEXOFE. Bl 56 R FHNCTATORWI EAKRELRDT, flE 20 5 2OREHEIZOWT, ~F
B3 1 L WS IR E 1A « RET % L XWv. R Tid, t.test(x, mu=1) THIRIE 54, p=0.6885
BROT, MAMICHEREND S LIEVAT. ZOFEBREOERy 714 Y7 FHIEHI HE N VR 5,

KEREIRDI2E D D DFEREN Ry T4 7% T, BELCRXERES IR >72D, Bl & 5 72l
FHREBHIDRVE Vo2 Z BB LL Bh o Tz, BlZIE, 0.950,0.954,0.952,0.955,0.953 75 L 2\
SPEMEH L¥ER. CV IZEOERE LRI 02%AKMTH Y., KEZE. Thrd, BT 1
WS IRERFUCDOWT 1 A « UEZR T 5 L. p=6.605e-07 . 100 THD 1 & D B/NX7 p [EHES
N, BELD SFEHNCERIEVHEEAE LA TLE>TWE I b, ZO¥EDERY T4~
ZiE BEEEWINRE S IEHEIPEWE §X %, #IZ, 1.100,0.950,0.910, 1.150, 1.005 &\ S #ER % H L
F22EE. CV DS 8.8% R DTN, RREESE 1 235 1 EA t BED p X 0.6361 725D T
Yl BEOHA R EEAZ 7, ERSIHEVEIIVWALY., COBE. EE502EDERY T V5
BHEATIAEV. BELERTOMAD+REKEICBETZIET. ERyT VI ZIFTIHNELH B,

~

7.5 T—32AN

Mc ko TiEs iz

ES

>
AV 2—RIET—REANTHEREDRD D, 7T —XOBEPHHT 5
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7Y =TI EoT ¥V ANFENELE D (IEL K ANTE, oy
Ruwp) 138k -TL %,

CRNEBBIED 7 — 2O W THMR 72T 556, EBETHRAELT
bEWVWL., DT 2FHEZOPCEEREZ ANTLE->TH X, flZIX. 60
kg, 66 kg, 75 kg £\ 5 3 NDFEREE R Zffio TRD 512iE, Fua v 7 Moyt
L C mean(c(60,66,75)) F72id (60+66+75)/3 I TIX VL,

L2 LEBRICED oA XDRERT—XIZOWT, WAWARDNZT
IWEMNLZ VDT, T—=XANETWEINL AT OHEFETH 2, ZD7DIT
W, AUCHAEEZEDRLT 2D, TODTRKERT—XTH 3 TRIFIUL,
Microsoft Excel D X 5 R RFHEY 7V TANT 2008 FHTH A5, EhHTH
Mzl LT, 10 A\OXREFIZOWTDOHERLIKED T — XBRDERD & 5125
LATVW3 T 5,

MNEHZEID HE (m) 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

%3 2 & Microsoft Excel 2 ¥ DERFEY 7 M AT %, —F LOITITIFE
Btz AN b, HAGEMIGR 2 OETRA X AT, OHDRBHER 503, PR
F AV A RBHEZE) ITLTEL OBEHTHZ, A1 bo/z6, —H,
Z0Y 7+ OFEDTEATRIFL TH < (Excel & H1d*xls JE. OpenOffice.org
D cale 72 H1X*.0ds JTEF) o AJIZET L7IREEIX, ROBEHD X 51272 %,
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1 170 0
2 172 30
3 166 iz
4 170 5
5 174 55
] 189 92
ik 168 80
g 183 78
9 177 87
10 185 100

Rz, TOREXTXYID 7% R MEXTRIFET %, Microsoft Excel D5
AXZa—=nN=D 7740 F) »6 IEHi2MTTRE 2R BHihd v
YRUD—HFERD (774 NVOEE(T)) OTNXD A =2 =056 [FTFA b
(ZTXYID) (kaxt)) ZFERE, HEMIZCZDO EDITD 7 7 A VEZDIERT D xls
Mot IZEDZDT, MEEFES)) KX E2HHEZOKTHS (FoRZ7 Y —
Tay bEZR), RO - EEL Ty JOFEEEYR— N LEERTRVLE
PVSBENRFRINZNEH LT NIV 23EATIV, ZDERIC Excel 2
TLES T2, MBZLZHELTWEVDIE MEELE T LB ESEY 1+ >
RopBhzm, BIEELTHZ2DT vz &2 TIWw (NM3v) 2i#EA
THRUCHNED LFEZINZ 2T TH D BEIZZRD), ZORITIE. desample.txt
BTZE 5,

Y

¥
3

Nt

¥

> > i@ f

N T —— L |
i 77 oEnD R T —] o) |

kil

7

Rayvy—II%EfisT, ZDOF—X% Dataset EWVWILRIDTF—X 7L — Al
AR DT, RO 1172 ANT BTN (BZELTFFARN T 7 A AD
RIFEINTVWETFT 4 L7 PUDMEET 4 L7 FVIZR->TWRL TEIWIT W),

Dataset <- read.delim("desample.txt")
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f
EZRTIF 177411 T7—2DA2VR—b1 O T77A0L IV T

R—BF, URLHDSTHFIAT—RZHHAL] ZRAE. 7T—2tv 4%
A1 ORISEHLBBRBEDIT (BHBLLTEIZIXNFINESATD
FVDFED. F74J)L Tl Dataset L B->TWB), 70 —=ILFOXYID
5851 & MEQ) b5 1271 IZEXT (M271 ORICHZO%2V)vod
NUEEW). OKREZ>EIDV I LTHSET—R T 71 ILEERIEL L,

BE. T—2% 771 ILREFE T, Excel L TEHEE%ZERLT MNaE—1 L
EEETHNE. TT—2DAVR—b1 O IFFAT7AIURIEVVYTS
R—RFD5] ZRAVTT 2ty bz TR TOUVYTR—RD5T—
ﬁ’& RARAL 1 ODAEDF IV IRV IRACF v IZANTEIHE. (F—4

FAIWEEIZTIC) OKRZVZMLIEREITTT—2DHmAAD B,

r77"l’}ld =201 >R—Fk1 ® TExcel. Access. dBase DT—X%
AVR—b1 ZRE. 72ty aZAN 1 ORICEHLBRBE%ZD
7. Excel 77 ML ERCEO—F2EBRV VY RFUDBETLBZ3DT, 7—

K5’73‘7\9'“,\%/ FZEAE, Excel D7 71 ILHFAHAD B, )

7.6 T—ROKT

T =X ORBIEEZIET 212%. KRz 3 2003E8TH 5, ANHEOHFEH
RAREES N, R VBRI L T a vy Pa—X L@, IERTWE EED
NTWBEhe, ZNEEPEIBRVFRIRY, T ANWIREF2v 753 ET
bENTH 2, DFED, T—XANDPKEDoT6, @AEDBHEICRTZIARET L
Wz 3,
ERPRTREOHBEICE > T, IFXFRRIROFEDND 5, BEREED
BEE. BB, BALTWHI S0, w777, M7 703N TH %,

survey EWS F—RZFE>THIRT %, EZR Tl "V—JL1 @ TNy ir—

DFEHAFH1 D5 MASS ZBATOK L. 17701 TRyTr—JICEE
n%T REFRHAL] D5, Ny TF—J L LTHASSZATILI Yy o L.
F—=R2ty b LT survey ZHTII Uy I LTHS TOK) KE2>%
Vw9 %,

“survey” WO T =X, 7T L — RRFOFA 237 N\OFRERRTHY, &
FNTVSZEHUZ. Sex (MEHI : R, Wr.Hnd (?%%WU%%@%E?E&J\%
DORIFE. cm BAL @ BUEAD) . NW.Hnd (F| & F TRV OHIE & /IME D MR,
HAG C BUERD) . w.Hnd (& F : R, Fold (Hﬁ%fﬁ/utt%m:%mui
B2 EDRE, ESE BB 5 THRWN, D3 KENS L ZHERAD) | Pulse
OO 7 BB . Clap (MFZMMEEDLELEE, b 60 EIC 257!
. B, EB5THRW, O3 KENSZZERNA), Exer GEENHEME : SHEIC
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Riz. LW, O 37KED B2 2 ZKAY), Smoke (BUEERIE : AL —RE—T1—,
TEHARNCIR S, B2 %S, TRLTRDIRN, D 4 K% 572 2 FKAL) | Height
(B & om B 0FER), M.I (BROEIEDA v RY TN (74 —=+/4 2 F)
ThENEL APy 27 (em,/ m) TRENEPERTERAR), Age (FHi:
EHA ORER) TH 5,

TDF—RIL—L%HioT, W DDDF I 7%FNTHE D,

A7 IVERDBE
EHAHEE HZ OB LT, RR2EI LIS, Otz I

MTHh3, BEREBOLE % X &3, R Tl barplot(table(X)) T
Mimxh3,

EZR T 193571 > I35 7 (JBE)1 &8V, ZH L LT Smoke
EINE., BEREC cOAED IOy FENB,

BRA&LIFEI 57 HZ L DEE O EEA LT MNTH S, R TiE

fx <- table(X)
barplot (matrix(£x,NROW(£fx)) ,beside=F)

THIE XN 3, Remdr % EZR T3 T4 L,

BI57 MEBEEREE 1002 L THEOEGIZ LR > TRYI > TE® Y 27
MTH%, RTl&

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

THiE SN %, CTHAH Remdr X EZR TIFHEITHE L.

77 EHREHRDOBE

EX NI T L BRIEZES XY > TEBD KD, THOTFER25DTH
%, RTlXhistQ BEERWVW2, 7740 b Tl HEY% ) XUIh Ay LT
“Sturges” £ W5 7LV X LpMEDON S, IRINICXYID 252523
TE 5, ¥/2, 774V FTEXMED (~E2BX T~ THh, HATHEHE
WKHOWSRE T~DLE~FKi Tldhnwz iy RSN, [~DLE~F
i 12 L2 Zid, right=FALSE 2\ 5 F 7 a Y2 HFHUIEWV, Ra Y
Y — )L CIERR (Age) Db A b 7T L%k 5121, hist(survey$Age) 72
B, N0 E 20 AR 225 10T DRXYID T A NI L% &5
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ICHBE S 5121%. hist(survey$Age, breaks=1:8*10, right=FALSE) ¥

T3,

- N
Remdr ® EZR TlE 19571 @ TEX M Z L1 ZFES, survey T—
A TlE. B LT Age ZEARNIE, FMOEIA NI S LDHEITS (7
TL—RREOZEDT—ZDIETEH. 70 A LEDAR 16.75 K%
. REES LLBVERDADEENTULS), Remdr ¥ EZR Tl
T~ E~Kifl ICIFTERL (BENICIE. FO I~BlE~FKiE O
A7V T—RICEHBLLTHE, THJI>7 (JBE)) THETDI L
IETEB),

N )

ERERTOY b #EERDSERDMLTWE R 5hE2R2b0THS (E
MY T E o TORUTEDER LICH.S) . R Tid ggnorm() %%
vz, BlZiZ, survey 7— & 7 L — L DDHEL (Pulse) (2D CIERRHE
Koy F R IZIE. gqnorm(survey$Pulse) ¥ 3 5,

EZR T3 QQ 7O MMEITEHRULH. TR NEGREROET
MEFRMEDIRE (Kolmogorov-Smirnov #RE)] THRECERICEX L
SLICIERSHOMBEZERBEI LT NBIDT, ERSHLREE
B2hESHEREHN DL,

ERLERT (stem and leaf plot) KIADHE CEEIXYID &5 5 D5 L 2> 10 DfF
BIZT 2B 0) ZHOCHEARTHEHE L. Z2h2hoficH 45 214
DN Y LTI TER T 2K, R Tid stem() BIEE FlW
%, BT =X TR OBMERTRE T 5121E. stem(survey$Pulse) ¥
T 5,

EZR TIZ 17357 THERT) 28V, EH (120:FR)1 oA
D5 Pulse Z3EAT TOKI RE>%Z Uy FHUd Output 71 > K
DICTFAMEAING, TESEBA TS a VHEERIETH B,

FE4'E (box and whisker plot) MtHillcZEE% ¥ 5T, # 1O % Kz, &
3 fiE Bl LzfeE S, PREOMEICHRETINT, IHITH]
Ui e 8 372 (Mo hi#ifH) =2 15 Loz esre LT
BIEDMDO REE IO EHIEL. e 705k b E% 5
Ui LTO%R 7y bLAEKTH S, 73V Ik TEAILZFAE
TR THC & RIED 731 DR+ L SAED BT H3RIRFHIC
BTE2DTHEMTD %, R Tld boxplot) BEEH WS, il 21X, sur-
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vey 7 — X THUYIIRT (Smoke) AN/ OMARL (Pulse) DF b 7 K2 < 12,
boxplot (survey$Pulse ~ survey$Smoke) & 3 5,

p ~
EZR Tid 19371 @ THROIFTEI ZFER, survey T— X TBUEIRNR

IS OB OBUMTRZELE B ICIE. TEERIT 38 (0~1 DFEiR)
T Smoke Z3E . ETFOUIFOMEE LT ME 1 MHHAIEK-1.5x 5L
gE. %3OS ME+1.5x O UEE] OEDSSAREIVEF IV
LT TOK1 20Uy 0 937EFITEV, BIAEDIZ7LT. B
MOFHEIS—N—ZRFLTIFNURTRERCLD 571 0 TH
777 (F5ME) 1 £1=1& HnigT > 7 (Fi9{E)1 TTE S, survey
TR TEEZEICISAROFSEL IS —N—Z2RT L THN
BTHUTEVWES, TEAF) £ LT Smoke. TEHHIZHL ¥ LT Pulse
ZEANE LV, TT—N—E LTIMEERE (T2 F). IBERE.
\E?Elzf'aﬂ?'J‘Big?R'C“i’f%o

J

B (scatter plot) 2 D DHEHGIAB DO RE 2 ZtDFH LD MY LTURLEZK
TH%, RTlEplotQ BEEH WS, BB I4ADTmy b2 L
W EIE plot() Dpch A 7> a Y TED F1F72 Y. pointsQ B EfFi-T
BRIIBLAEDTE S, A LICERZERERLIZWIESE symbols O B
BaEHW2 2T 2 L, HROEGZBHEOBGREZTFHNR S 72012, HAf
= L72W0WiGA I matplot ) B Y matpoints ) BEE, Blad /o578 L
THARTRIFISR L2 WEEIE pairs O BIZ WS Z e TE 2, 7—X
RUISCFHN 2N L0 EE text Q BIBDMEZ 2 L. <~V A TEAL T —
R XFESN MR L2 WG EE identify O BIEMEZ %, survey
7—&T, Raryy—nzffioT, MllicHE (Age). MEHICH K (Height)
ZroT7ay b L7ZWVWE 2, plot(Height ~ Age, data=survey) &
FITERW,

EZR Tl T957) @ T8&ER) THITS (TBHEKITYI X=a—
Tpairs) OBEEHREINTWVS), BRICY—I2EZ3ILd
TE3,

7.8 ECIbBEET « FDIERIE - SnfE

FLBRRTHEL (1) T — X ORI EE S 2 B, £72 (2) 77— X A1 I A0n]He:
F v 73 2HNTHET 2, HEDICHWLERNECERIME, KETE 55
BRAZEDPFONTGEE. ANNIRAZEE > T, LT —XILHIRE>THBEN
ETH5,
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LA RICIE, KIS VW - T, oM EZRT THUMER & 2 DIA
BOErRT NESD0%) BHh, A e UTIZEEME, hofE, SAEED X
CHOWHR, Eo 0% LTI, EHERZAE. W R#E, o fiEzEd & <
Huwsiz,

HFMER DRERI R S DIELLFD 3D5TH 5,

TME (mean) DADOMBEEZRTIEELY LT, dok dHBEICHVWONS, FiR
FUREBRRE D 7= DI T A v E RO T, HECHWLN S, b
FI7f8fE 122 LT, FEHEIZ. W Oh0FEE REE2D > TWS, H
WEEOHTH G Z L 2 2 WO BEITSEITONS 2 OFHHAED» S
Lz wnds, BATELEUTOED TH 5,

REMOFEy (32— FHEFTZ) 13,

_zX

- N

THb, XBZZORHIBIIZMADETHD, NIZMEORETHS, Y
(/< eRETZ) X, —HOMEONERDZLEETH S, Thbb,
SX=X1+X+ X3+ ..+ Xy TH %,

EARIZOWTOFEGEZRD 2. B#EHICOVWTOREFE—TH 3, 7=
L. B THESILELETELR TS, EAFEX (my 7 ANN—F
B55) 3.

7

. X
g 2X
n

TH3, nid. bbAAERY 4 X TH 3D,
HRA, BEAFEFENI, BLADHEICHZEAEMTTEFTLZDDE,
BADEEITCEHl--ETH B, RTEL &,

nl()_(l) + nz()_(z) + ...+ I’Ln()_(n)
ny+ny+..+n,

X =

FRME (median) HRMEIZ, REDPIHRZDOMELD/NE L, FETBZDMEED
KEWV, EWVWIEKT, DMOHRTH S, VR DL, HRER, 5
FEH 2 WVHMEDEICE DS W T i % 2 O EDENTRETH %, FRfEE
KD IWEREMEDRY REoLFHRE=71LTYXLL LT, WiRE
Z (sorting) {FHE) . MUHBRNANEDOHELZ I W (B0W#z s, 4
AUEISN U CTHEIECH 5) o RATZDMITNT % i d EHER central tendency
DIEENHFIETH 5, R THIMEZFHE T 5121, median() &5 B

BT OVTHRLTEL &, HAWMTIE X I3ES X OfESOE®RTHDN 25, RETIX

WERZAR X OEAREED X TRENZ WS 2 TH D, AL LI RAENHNOEKRTHEDLNSZ D

TRELLZV X S IKERIhV, MESE XC 0O KLV RINIGEDZ VLI TH S, A
PINE X e RTONEWTH 2,
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S, BB, T 2BAMEEEOEE X, FEEPRICb o2 DLW 2D
DEZE L EEFREE LTHS 2 iZkoTW3,

=IE(E (Mode) HAEMEILXD - & DEBDIZMAETH %, TNTOIEDHBSHEHE
LWEE, BRBEEIXTELE L7220 R Tl table(X) [which.max(table(X))]
TREoNE (272 L., BROBRHEERD 2551k, ZhlFeRxb/NIWE
LOFRENZVDTEER),

FEEE. () PHOITRTOEEZERLETH S, (2) FLCRERD» Y
YTV TEBEDBRLEBECEDHEE RS, (3) Z L DM ESCHIE Tl
TV, LWHIKRELZ SO, EAFEED O RFEMORREGREHR L 720
B, bordbBEcHbNs, LarL, (1) MR IUEDRE L ZITRT W,
Q) FTBYID DB 20 TIIREEEZ RS BEDNDH 2B, L WHIREADNDH D, Hh
2D -7 0ITBYID DB 572D T 20 M TIENEDIEE L U THRED 5238
NTW3, R, EAE L o7 EOBALOHELZITPTVL, ok
HEE D EHWMELN D EHRITE o 7= Hbhwv, LaL., RO ATHRDOA
MED o Fk Rl WSS IREEIRICIO L. ARREICOWTIERMAMEL
X R0,

Z TR 3 onfiiz, ¥ (geometric mean) RRFAAI S (harmonic
mean) b, FHOMBEDIEEE L THELNE Z D 5, RMAENIT—XDOME
DEFER xR > TEHEZE L TIRIELEZS D), FAMEEIET— 2D
WD TFEEOMETH D, ¥bodbPuridtr — X3RN, KERH)
TEDOFEEZZFIZ WE WS HELH D, BAPEEIX, T — RO
MEERDSENGEIC IS HWS NS,

—H. FHADIESDE (Variability) DIEIEY L TREMZD DX, LITFD 4
DTH 5,

M 5iEEH (Inter-Quartile Range; IQR) PU L& FH DWW TS 2 RiIC. 241
BIZOWTHHAT 2, HEZ/NIOWHEPSIEFICHREZ T, 400F LW
BOBHZ D T2 D 1/4,2/4,3/4 2 H - 2%, PUSNE (quartile) & W
Jo 1/4 DD 1VUSNL, 3/4 DREDE IWAITH 2 (D% D 2RD 25%
DMEDE L UDALE D /NE L, 2KD 75%DEDE 3PUSNL & D/NE W),
24 DREVS DI, B & D CIEENEHF L WS Ze2nb, 82 U5hiid
HOMEIZE LWV, B o2 EZEIANULDODBE LI, BrH Y 4EDRETE
BRWEAENDEAADH->T, L0 oBATIGELE R OBAGATHY
BT NDAREMED D 203, ZDGEIZNG 2 EET 200 TH
%, F7z, BMAE. RAME, 1SN, 5 3PN & RIREE Il Z 72

BAKTRAD LN D ETIZDH BHE L 2o, FINE A ERICBEZZ2HT 2DFIEwriznl,

FEIE FRAE BT ERIZEL - 74 Y D2h0 & 5 TR WMER D 2 2 64T 2 2RV

DN %, FIFENEHE LTV AHEIRE RS £ ERERPLETDH 5, FIND I 72KEEZH
RETRREINDIRETDH S,
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S5ODEZ FBENELMERZ 1 H 2 (R TlE fivenum() BRI T HEE
FMEZRDZ Z e BN TE D), B 1D, 5 20U90., 5 3Eahild. 2
N7 QL1,Q2, Q3 LIFLT 2 Z v 23d %, VUL MEIFH X 1. 53U hik
BIWUINORETH %, L FoffisEzEhR L T, 2ol
D50% (DFHREWDENEEZ SN ) PEFThIHEHHERT Z
EINTE 5B,

M43 iifR7Z (Semi Inter-Quartile Range; SIQR) VUi #ifH % 2 THE|- /- E%Z U5
NifRZE L RN, & LA AN O IER D ThIuE, HRfE~ A F
AU NARZED & FHRAE T Z AW iRz F TOMRICEL T — XD &
FND LWV EKRT, W NRAIFEERIEFETH 5, IQR H SIQR 34
BOMIRRAIUEDHE L ZIFIT WL, DHABEATWT HHiZ 2151
TH 5,

5381 (variance) 7 — X Dl % DIEE EIFEE DEZRFREZ L VWIN, 4 FZHD
Ry 77 AMDREERFICHKS 72DI12, REEXZFELT, Z20FE%E
LB, THEWVWSHEIZR S, TTHLV &,

XX - p?

- N

TERINDA, EA n CEHIZ2RDDICEHE n-1 TH > T, NMmH

(unbiased variance) £ WHHIZT % &, AT — 20 HREF DT Z HEE

FTEDIMZ B, BB, NMETEL Vi 130

2
v o ZX=%

Vv

n—1

TH5 (RTlEvarQ THLNB),

1Z#E{RE (standard deviation) JEDFEHTREZ & 572 DR ERETH 5, F
MBCRTERZZ2ERE DD, NMEDTEHOFEHRE L 572d DX, M
EHEE Y IEEN S (R Tlidsd) THOLNB)S, & Lo iERS %z
513, Mean+2SDEDHIFHIZ T — X D 95% D EZEAND W\ D BIRT, 1R
ZIXMERIEETH %, 2B, LRI TV 23, TEHEREE ) 1357 — XD
W5 0FTHLT, HEHEDIXS X2 RIMELROTERLZWE 512HF
BEXNhizwv, flziE, FIEOEEREEL, 3 Y TV ONREEREZ
VNP A ZDFEFIRTEIUIE SN E D, BHIX, [H LR Z A
HEDIBLTTo72 L6, BONZEREEHDIZSDEIE, —EDHE
RTEEHEZDOHFICBXE 2] WO THb,

MEBICEHET 2 2 22RO S D 2 FEFIL L KW,
SRR O MR E R, NMRIEERZE I MR DO SR D THOED AR L X

BF 2 B CRFAEHERZE L IREN 3721 TH - T, —RICHERERZ O MR ER TR,

3ESHZ DX ST 2SD L EHANBD, EHROHD 97.5 8S—t > b Al 1.959964... 72DT, ZD2

. P00 2 50VWE WS EKRTH %,
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LEROERRFHEZATE T BICIF. EZR TIX. THEHER > ERE R ORER
>EGEBDEN) ZEANFIVWD HLOUN-2320TR 95T R>
YOTILDERT 20T —ROEI OHHMERDE LN,

FAOIERMEOBIEIZ. BZR TlX, TN o DEGAEK O o E
FRMEDME | 23RO, 2R Y L Tubc ZFATOKRZ Y EZ Vv 753723 T
TX3, HPMICaLEIR 7=X3I L/ 7BEL T Y =" 1 L7 BEDK
RERFREND, ZOFITIIRERPER L, Zh o DREFXDHDIEREAD
7T —FRERZLZDT, FERP-BLBENI DD, 2L OMETFIELT—
RO DIEREERNE L TWE D, ZOMECTERENEHXNZ2520 o
TN EBER R ) V8T X b Y v ZRHETHE L TEWIT R0V EIER 5720,
WAL 2 BERDFIHED BB N E WS R EMRE T 270D t BEIX, 27 D
2 TFiERDT, EREAMAICHE->TOE VIR TH, ZOEFETLTDL
WD Z W,

AMAUEDHE X, EZR T, THiEHENT o DEGEERONT © HafEo
ME ) AT, ZE L Tuwbc EELTOKRZ V%27V v 7§ 5720 TH
W, AMAUER NA TE S ZHLWEREER T2 28 b HEDOA 7> a VIEE
MORGIZTE S, UL, BRCEWZED., ZORBREZ T THEEIICHANEE
A3 2 Z L IIBEDTERY, /2. ZOHITIX “No outliers were identified.”
LERREIND DT, HEHEMICHIUED D 2 LIV 2720,

7.9 R 2FADEDIRE

BRI A2 D BRIUG T C D —IRAUIRSRIRE D AZDRRIE DBI72 ¥ 72 7R L 7223,
BT 2 BERE DRARTHMREIBUE D TR, IR XS5 I2F e oh b,

1. BNZROGE

(a) IEMZAIEWEE (shapiro.test() T Shapiro-Wilk DMEN T &
B3, Z DGR ZFEMINCEH U THIB$ N & TIX40) @ Welch D
E (R Tl t.test(x,y))™

(b) TR & DFEEN TV 3355  Wilcoxon DIEMFIFE (R Tldwilcox.test(x,y))

2. AT T VERDOEE  BERDZDHE (R Tl prop.test()) ., 727°L
Tk, BINEBY 7 3V EBPHNLE S WS BE L RIERDT,

T 2RI - T2 OB THRICEDI RV W IRERHT F REL., DX HICHHIENT &
561, FIEOEZDMEE TS ETH R, 2HPERIZREMAILOY Y TILEEZILNDZD
T, FHEOEDOHREIIZERLP RV TIEZTbH L, £/, »OoTE, ¥3 FHELT?2 B
FICHBUCED RV E ZILEE D  E. Z0HIUE Welch DFE, 2 EWTITEZREL WS EZT
DERIZ o 72h, HBEREHSEHR A EREMEEIP " ERFRANEEBR DS I 21— a Ui
HRizkb, FREDHERICE ST, FHIEOEDKER L2\ EIXHIZ Welch DFEZE THUX LW
ZEebhroTW\W3,
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7 4y ¥ ¥ —DEEHERBE (R TlE fisher.test()) TN TE 3,

EEHMEICOVWTD FRBRE

T3 EAHECI > THEONLHTLE2200BNERX Y (7L
YA XD Ay Eny £35) IZ2O20WT, FHECENDH LIPS PERET S
TeEEZS,

2ODBEMZERX ¥ Y DRRTE SX<-var (X) & SY<-var(Y) DK EWHE/N
TWAHT (LUTOFBATIESX>SY Folzb §5) o7z FO<-SX/SY W5 1| HHE
DFX<-length(X)-1. %8 2 HHE DFY<-length(Y)-1 D F ZHIZHED Z & & ffio
THMET %, EEMERIZ 1-pf(FO,DFX,DFY) T 5N 5%, LA L, FO Z2FitE
L7 Th, var.test(X,Y) THELNWHDNE I DDOMENFEITTE S, /2, 1D
DEIIZEX L 1O IERCHED > T, CO2EBTX DIEHIEL VD
EIDPMETELEVIREAIVTT—E%Z AN L THBEEIE, var. test (X~C)
T kv,

/ﬁmFﬂ&rﬁ%ﬁﬁJerﬁgﬁwﬁﬁJ#Bflﬁ@%ﬁﬁﬁ@ﬁi\
(FIEE) 1 Z:EY. BHZEH (10:&FR) orhrsx%. JIL—7F (1 2FER)
DRHS CZHEY (EZR TIIERBICLE LS THEND) ,OKKRE>%ZY
)w 993, survey 7T—R T BT TERODBUCED GV VD IRE
RERERET SICIE. BNZEHE LTHeight &, JIL—TE LT Sex &i#
V. OKREVZI VI TBL. BRENETNODRERERERD Output
T4 Y RUICRRIND,

\_ J

Welch D5EICE S t 1EE

to =EX)—EMW)|/ VSx/nx +Sy/ny BY"EHE ¢ O t 7ARIHED Z & Z2flioTH
ET 5, HL., ¢lT TRz 3,

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

¢:

R Tld. t.test(X,Y,var.equal=F) 7275, var.equal Of§E % &M L /2RI
FEHTRRWV EARGE LT Welch ORUED R I N2 DTEHBL T t.test(X,Y) T
W, BNERX BT UER C WS AT DHEEIR. t.testX~Q) & F
%, survey 7 —X T TBZETHEHYHRITENZ V] WS IR 2 0E L7
WE XX, t.test(Height ~ Sex, data=survey) &3 %,
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~
EZR QG THiEHET NEGZROENR H5 2 ﬁFﬂﬂd)zFf'—JﬂE@ttﬁ\

(t1RTE) 1 2]V, BNEHR L L THeight Z. BT B8 L LT Sex 238
V. TEDREEZEZIN?1 ODTFDSTHKA 2% No (Welch test)] DF
ZFxvIL T, TOK1 RE>Z IV ITBHL. ERHN Output V1 2 F
DICRRINDS, BRETNENDOF., FMRIZERE CREREROD p EHNT
Th, I5—N—DLEFICHVETEEZEATIOY ML, ENZERT
BARRIT Z7H88NICHEDI NS,
\ J
2B, BRFEE e MREERZEI TR I N TV RIS ORIRE, =7 — —fF
X077 70X b sd (R Tl barplot) BIBITHES 7 7 %4l L T
5. arrows Q) BT I —N—%{1F %), 77 72 {R3EREZzEaIc LR
LTEWITRWZ IZFEREINZWV, £T7—23HIUL, stripchart () BEZE H
W ETF—RXDRA MY v T Fr— F 2 E ZORITHEE =7 — =212
THBEV, ZD7DITid. BEBERIZRE WS TRIZL7R L TRWITRWo
T, 122 213, 2200828V <- rnorm(100,10,2) ¥ W <- rnorm(60,12,3)
BHolb, T

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

F 7213

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

DEIWCEML TBLABEDDH 2B, oy T 2IUIRDO LI AT TR X

E9
W,

4 N

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)

\ J

B DfEZ, EZR T (7254 7F =&ty b O TEROERE) 2o TEROERZHICHE
ARERLT—ZEy FEERT 51 BENPMHICETTE 3,

YEZR TIE 757 TRy bFvy—F) Ty T3 LT X, BOUIEHR LT C %%
RZ LT A7 —RIZDVTIE jitter TRV T Z 72 e BN TE S, 72, FfEr =
T N—ERTHEARL T 71 1777 TIHAURS 77 (CFHHE) ) TR e BN TE %, 12721,
MEZEREDE S Z 2, 2013 F 8 AKFMOD EZR DX =2 = 5IETERL,
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WIEDH 3 2 IZEDFHEDEDIRE

BRWRIZOWT2DOTODENH 3 & XFld, TR o2 2R AT X
Db, MIGDD 2 2IEARL BT HBUIERD X BIRDFEIENCEDN D % 0275
Wt R ABZDTIERL, AT DEWE R 215 BMEREN LDV D
TR TH B,

WIEDH % 2 EARDZEDKE L, paired-t E & MEH, BHREVE LTIER
THEDEDEEFHE L THEHDOZDRTEN 0 TH 50 I 0EFNE ZIlkhb,
RTHIEDHZEHX & Y D paired-t BEZ T 5121, t.test(X,Y,paired=T)
TEIFTEL L, ZHUT t.test(X-Y,mu=0) ¥ FMTH 3,

survey 7 — & T [BHE L /MEDOHIIROHIZF L Z 5 TROVF DM TED R
YWD IR EME S 5121E, R a Y Y —IL T,

[t .test(survey$Wr.Hnd, survey$NW.Hnd, paired=TRUE) )

TR EV, 7 7 EE,. RCADT — XM THIDOT, FHlZIERD
I TR, EZX 1em IND MR, FIZEFEL 1em M EIEFIZF LD RKEWV
MNETR, FIZFEDN 1 em DLEIERIEF X D/ X W ANIERRT, ANET DR 23D
n3,

Diff.Hnd <- survey$Wr.Hnd - survey$NW.Hnd R
C.Hnd <- ifelse(abs(Diff.Hnd)<1, 1, ifelse(Diff.Hnd>0, 2, 3))
matplot(rbind(survey$Wr.Hnd, survey$NW.Hnd),

type="1", 1lty=1, col=C.Hnd, xaxt="n")

axis(1l, 1:2, c("Wr.Hnd", "NW.Hnd")) j

/}ZRTHrﬁﬁﬁWhrﬁﬁﬁﬁ@ﬁﬁJ#Brﬁﬁ@%%zﬁﬁ@$ﬁﬁ\
DIRTE (paired t FRTE) 1 £3E 3. F1OZEHL L Tur.Hnd &, F2DEH
LT NW.Hnd Z3FV. [OK]RE>%Z7)wIF3L. Output V1 > KD
ICERDEOND, BEKE S TRERHIIENSN. MSFOENES

\'G?Z;L\%J: DHEFELIMEDORBEIEERICEVEWVWR B,

/

Wilcoxon D ERIFNIRE

Wilcoxon DEMFAIMEEIZ. 7 — X BIIUER B ATV BHEERERD D S
KELMNNTEZDHETHIHBECHVON S, BESHTH S VI LN T — &
DD OWTDIREZ BN () 85X Y v 2 7k) BEDRENLGET
Hbo NTA TV v ITHRBETOVZIR, tREEMS X5 RRM, 2 H, M2
EARD D DALBIZEZDIZNDE D DN 5 72 DIV 5415, Mann-Whitney
DUREL (Zh5 220 F8HFLTIER WA, Kendall D S BE L d) FFMIC
EMTH2, 7—2HHDOHEMOHP T, HFALHN UTEE R DIFNER 72 DT,
CHREFSTHREL XD LW FRBTH 27, AR FHI oS I AR
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¥ 5,
B2 LT, survey 7— % T, % [Meight) DA BLM AL
CWSIRERGIEMEL TA LS, Ray Y — L TIRUTO@ED fiHTH 3,

Cwilcox.test(Height ~ Sex, data=survey) ]

EZR TiE THESHRIRL O T/ ONRSKA MDY IREL H5 N2 BHEOLEE
(Mann-Whitney U &%) | ZiEU. BHZE#HE L THeight &. L& T 38
ELTSex%EAT TOKI REAVZ IV WO T3, BREFERD Output V1
YRDICRRINBZEITTEL, HOFRbHEEICEINS,

Wilcoxon DFF S F BRIRE

Wilcoxon DFFEAT ZEMME L. MED D2 t BRED / 87 X M v 7R
Thd, ZIZTEHHALRZRVE, 2L OREHEDHBIEFICHEHK > TV,

FEHIZIFHLTEL, survey 77— X2k, FlEFokzxx Hfsr/Msoik
IO FERE) ZEKT 5 Wr.Hnd L WO EK L, FIEFTROVADOREIZEKRT
% NW.Hnd WO ZHDREEINTWBEDT, ZHSDDHDMEICEHHEN L WL
S IFEEAR A 2 B BKYEE 5% TREL TA X I,

FALCANCOWTHEFLREFTROVWHDOFOMSGTDT —XHH 5D THIE
DB HIEEDAEEICH D, Ra YV — L TELTD@ED,

[wilcox .test(survey$Wr.Hnd, survey$NW.Hnd, paired=TRUE) J

EZR Tid. TEHEER) T/ ONSA MUY IKE] H5 TRIGDH S 2 B
FDLLE (Wilcoxon DFFS {4 EIBMAEE)1 2BV, B10EHELTE
Bl X kA5 Wr . Hnd 2BV, F2 OFEHE LTHAID) X bHS NiW.Hnd
ZBEATIOKI|RE>ZIVYITRIETTHB, IBUMREDEELREL
SREAZEDZA TS aVZBETESD . BERT T 2L FTHEERL,

710 3B DL

FERFE O L EREEOHKROFITEICHA L@ D, 3 B B2 ik 5
72D, BHIC 2 BEROEDREZEDIRT CLIFERAD TH S, KRS, nff
Do 2R T 20 070F,C B0 HoT, 1 HDD O 1 MOiER (K
MIEDTRODIZ, BoTEDDH S LHELTLESMHER) & 5%Kmic Lz L
TH, 3 EOEE2ARL LT MR 1HOEDHZEENDH D LW
. 2R LTOH 1 HOWMMN 5% LD T o KRELRoTLEI DL TH 5,

ZOMEERRET 2121k, ZEBROLEEBEVSIEZAEZRH T, BDITEHD
FELTWREDZRICEZ DRI HZIHDNESHEWVWSIRZIAICTEZDH—D2D
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HETH Y BRI —ITALE ST 2 9 A Av="7 % U A (Kruskal-Wallis)
DIRED ZHUTH 25,

Z5TRITIE, BEKESLD 2HHOBMEREDIET Z itk Teke
LTHE 1 HOBEPKEL R-oTLES ZeELZDT, F1BDBREFHE
TR LICEL > T2 LTOREDERIKEEZ 5S%ICMRBEbDH 2, 2D
R H A TZEEE 2MEhb,

— e E SRS

—JLEESEAH TR, T2 56o% (£H) %, BHMOEV WS B
DF->ZFDHLTVRIEHOE (HEZH) 2. &7 —XPHI O FEgrs N
BWESDOWVWTWE D i) ZIRTORUIOVWTAR Lz2d D GAEZE)
CHRLT, BIEPBRELID BN SVWARZ VW ERAT A2k -oT, B
DIEBNT — ZDEBICEZ R H 2085 0 EFAND,

Bl Z1E, FEAEED 320K X, Y, Z THEZZ > T. RABEOHERIKE
EHlo/z2 L&D, 2o &, F—XIEPFIZIRDLSITKE (BEEDLDTH
%)m,

ID ®FS K& (V6) HE (cm)(HEIGHT)

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

MNEIC Lo THERICEDRD A DY I EME LW 51X, HEIGHT X WO &
M LT, V6 E WO BRI EROMEDN D 208 5 2% —Toll B 080
ME2Z212k%, RayY—ALTEUTDESICANT 3,

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

THE. ROVBMNITRS T0HUMNR) 5602,

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

Signif. codes: 0 ‘***’ .001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 * ’ 1

AHO*ORIIEREM R RTHEED, MRZOBDIHFEHLTARIEI &
W, Sum Sq D 7 LIRAEFHFZEKT %, V6 D Sum Sq DfE 422.72 1%, #}

Onttp://minato.sip2ic.org/grad/sampleZ.dat ¥ LTABILTH D, R 725 read.delim() B
B CHAAARTRERETH %,
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http://minato.sip21c.org/grad/sample2.dat

Zr OVFEED HRETFITEF [ WT IR U EZN 2 D NBTEANMT LZFIT
HY., BHHEEEE 2 ITRELE XN, VCREITORXSLDOXDRELZERKT 5,
Residuals @ Sum Sq DfE 1243.80 X B WMADH D & ZDFEAANDE T 2 DI
FBEZGIWTZRLLDDODBNTH D, MMELE XN, Fickoizw (2
NN DOBER DN THUIMEARD) X502 DEEEREKRT %, Mean Sq ¥
BRI h, REVGMZBHE 0f) THo2dDTH 3, FEFITH
IZ DB DT, VG D Mean Sq D 211.36 13BEREI 0B E 7213 08 e FREN 5

ZrHBH D, Residuals D Mean Sq DfH 36.58 IFFRAE DT MEINDE Z 23D

%, F value [370aLE PRI, BEEIDEIDRREDRICN T 2 HTH S, 20

BOFELLIIE 1 BHE 2, F2HHE 34 O FOMHIZES 2 BbhroTW5

DT, ZNEF 5 TMEDRER, THLED ZOEBEL D HBEARKE R 2R

(PrC>F) IXfGon3) MEoh s, ZORFITIX0.006918 72DT, V6 DRI 5%

KETHERETH D, RERFIIENZNS, 2D, BRIEINEICL->-THRER

Bz ritikd,

S~
EZR T sample2.dat % sp E WS T =R 7L —ALIZHRAATICIE. [Z7 740
ND[T—EDAVR—=F DS [TFALT LI, 2V TR—RFE
& URL 1'5] L#A T, [T—2TL—LBEAI]DELIABIC sp &iT5.
[1>2—%y k URLl DRERIOZSHAREEZFIvI L. 714—ILFKX
tYIh% [T LTIOK]I 22Uy LTRRINB A1 70O7IC http:
//minato.sip21c.org/grad/sample2.dat ¥ AJJL T [OK] ¥ 3,
ANOVA ZR1T9 BICid. [HiatiEf] O [EHER O] T [Z8ULORE
DFEDLEE (—TTALE 7B 1T one-way ANOVA)] 23U, TBHZEHY
Y U THEIGHT %Z. Ttt89 281 L LTVGZEU. [OK] 22w oITh
LW IS—N—FE0%TZ7H8NIEITN. PO TV T
RIICIEAEAIARICHEV T, N OFIELIZERED—ERIPRRS
N3, BiFD p BIEF—TEREBFBHDFICH|TS V6 DMROBRTEEREHE
LEEBHDICHE->TWVWD, BH. RTFIC. TFAREEZIZTIN?1 WS
A7 aYERICOWVWT. TLWWX (Weleh #&E) 1 DAFZF v o LTHL
& FRHEZRET 2 BED—TEEBESBANTE <. Welch DILFRIC &
B3—TER BN O ITDOREETH B oneway. test() ZRTL T N3,

\_

AR AT Tl SEEORDEDYE LW 2 & 2R LR & —JThLE 7 EL
T DOHIHR & 72 BAE DTz TR BEFEDE LW & W D IRIREE ME T 5
2, S—F Ly b (Bartlett) DRUE E AN S T5TED D 5, R T, BIEEZ Y.
U ER R C 35 L, bartlett.test(Y~C) TEITTES (4 bBA. ThbH
MTF—R 7L —2Ahdat ICEFEN LRI 51X, bartlett.test(Y~C, data=dat)
¥33), ZOMRELND plHIZ0.5785 DT, BOEHEL WV WD IRER
FUIERKE S TEMI RV, THEMERTE 2, 20 LTIt E 7 H
TP EITTE %,
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EZR Tl XZa—N—0 THE#T b5 DEGEROMET O T=8
YU EDESEEDIERTE (Bartlett 1R7E)1 Z3EU. TERIZE ¢ L THEIGHT.
TJIL—71 £ LTVGEEATIOK] T3,

LL. 2OXKD7%2 BFEOREIX, MEDZEEDME R Z 3 A[REMED
Hb, HERFOEFBREMBLSC=ERFORNBEEZLZROBMEERIC LS &,
ERMTHEINE I Db 6F, 2 BOEEHEDZED Welch O f5ik% 2R
WHRR L2 HEEZHWSOLHEETH 5, R TlE oneway.test() THEITTE 3
(BEZR THTZE % Z L 3BLicidR), Eid. NEDHRADRIRZ A 26T,
oneway.test (HEIGHT ~ VG, data=sp) ¥+]TiE. Welch DIEARIC & 2 —JCHLE
TN TET, LTORRERNELN S,

e N

> 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

-

25 28I ="7 %) X (Kruskal-Wallis) D1%7E ¥ Fligner-Killeen DIRE

ZHMOEZTANDE DD ) U RF XA M) v ZRFEL LT, 77 AHL=
v 4 1 X (Kruskal-Wallis) DMEDNHHTH %, R Tk, 2NEEE Y. BOUE
BE Ccr3 5L, kruskal.test(Y~C) THITTE %, LI, Kruskal-Wallis D%
EDOHAMAZEREZTHIHT %,

o il drid IHOHETKNDEND S 2 WS MR T
2 T RTOBOBTKRPNDEN ] 2 WD IR 2 RET 3,

o T 2HOHEBOLEDIANHRE LRI <, TRXTDOT—XEZAAIZLT
INEWTTR DI NERLZ DT 5 (FINARLA S 258 X PERL 2 5 2 5).

o KT, BEEZ L WM ZELEDLE T, B RG = 1,2, ...k k 1ZEEOE)
RO B,

o XD T —R—varvozrhrthinl, 27 —R—2 a3
BENELEE SHICOWTHETE B % B = ni{Ri/n;— (N +1)/2)> &

LCEI&EL.
k
B=Zﬁi
i=1

YLTBERD, H=12-B/{ININ+ 1)} 2 LTH X 3%, FIENMNZET
&, TRTORNENDEICDOWT, ZFOMEENCEED 2 Fn S 1 25|

50



WBEER NI - DZETE L, Z208M%E A 2 LT,
_H
1 - 5o

WWEY HZRIELZEH KD 5,

o HERIIH »oREM>T (77— REDD TR ARD ZEIC K - T0)
BEMERE KD 2 DBEIEED, k>4 TEHOF 7Y —R— a3 VEDR
KT 4D LD, FF k=3 TEHOA T —RN— a VEHPRKTD S
Pb#e, HRH DEHE k-1 DHA “FEOHIHKES DL LTHRET
X3,

H =

L OHITHEDHERANDHREAZI1TIE, R Y — L TIELLTD#ED,

[kruskal.test(HEIGHT ~ VG, data=sp) )

EZR Tld. TSR T/ VNS X Ry IBEL. T3 EUEORDLLEE
(Kruskal-Wallis DIRTE)1 LBV, [JIL—F1 cLTvcx. THHNEH ¢
L T HEIGHT Z:EU. [OK]Z27 Vv oI T3TTHD,

Fligner-Killeen DREIX, ZL— 7 T8 DIE 5D FITEDTEN & W S IFERET
ZMET 270D ) 2T X M) v ZRJTIETH %, Bartlett DIED / > %5 X b
Vy ZREWZ %, LOFIT, HEDIZSDZITHEIC X 2 00 2 W S IR
BERET 2121, Ra> Y — T, fligner.test(HEIGHT ~ VG, data=sp)
iU kv,

EZR DX Za—ICIZA>TLWAEVLDT, BRERBEIIRXIV IO RY
ICaAT Y R%EITE, BIRLELET 171 K202 00w 093,

BREDZEMDOFEZ S X
ZEMIBDOITIEIIZNANAEH 505, BLAfEbR T30 LT, K 7=
O — = (Bonferroni) DA, HiL A (Holm) D ik, & = 7 = (Scheffé) D5k,
7 2 — % — (Tukey) ® HSD, X% v b (Dunnett) D515, ¥ 4 1 7 2 X (Williams)
DITEND %, Folild. FDR(False Discovery Rate) £ & 272 D fifibir s X 51274 -
J2o R 7 20—k S =7 2 DFEEMRHNIDECD T, FlRGa %2R
W DR WEDRRY, T72—F—0DHSD £/ 3RVLADHFENED NS,
BB, Xy b OFEINEEEDFET 255 0N E e tho Bt & o teic b
NZ0T, BHSBHEPBREZINTWEE, 74 U7 AZXDFIEEIREED D - T
7720, SREEAMOBE Y OB D TR TOBFBEITBNTELD 2 L W WEAE, ZETE

ZIBEDTERLT, tBEZBEDIELTHES ONBELVDT, FEBILETHS, dHBAAZTIWV
SHEEIEZ L E RV,
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OEIT D —EDMHANRE SN2 HE I mE OB ) 2 RS 505, X4 v
FOFFEEID HEX LR ENTHEITLHER R,

7 2—F%—@D HSD IZIEDEDHBIZ LMER 72V, Ry 7 =0 ——DJF
% AV LDFE FDRIFEIMERHID 7 ¥ 87 X ) v 7RIy, BlE0ZED
MEICHMZ 3, RayyY —/»LTld, pairwise.t.test(). pairwise.wilcox.test().
pairwise.prop.test() ¥ WIS BT, Ry 720 —=DJk, FILADHE,
FDR /A K 2 BUEDZEHIEOFENTE 5,

fmsb 74 77 U {2 1X. pairwise.fisher.test() {2 & D. Fisher DEHE
HERIETH IR Z LG E OMEDZELEOFE L A[RETH %,

743, Bonferroni D X S R ZHEIEILT p HZHHE L TERT 2 DIFER L
DEETH o> T, Y FIFERHBEL RV TOEBRKELZZZTVWEDEL
p ad_]ust method="fdr"" T, pfHdHEKESHREE T, IREREFH DO FTHA p E {ﬁ

BKMERTNC R o CHRAINT L 5 R GREHIER) 23R L. R 2
Z c: FUKEICEB R ZHI T pE OKRNZHIER L THRIET 2 nwo Z ki
VAL “CL\ 205, ZAUIFTOEK TIRREUE L LT OF B/KEDFEE 2 Fk 35
5, LFESICELNTNEDT, fatyY 7 M pEZFHEE L EZHLTL %
DIFRIE Y TR EOEE T, RYIIEEKELFTEL T3 (S  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.),

Bonferroni, Holm, FDR £\\5 3 DDZELBDE XIS ¥ A ThhD
RFVDT, TITHHICE LD TE L, kHDRMREICOWTHIEL THS
N7z p D p(D<p2)<..<p(k) 72 & T % &, AEKYEa CRIERFIEDHE % F
%7=1Z, Bonferroni (& p(1) 22 5JHFIC a/k LB L, pl) 2 a/kiZho7ze 2
ALFEHEERE . Holm iE p(i) = a/fi £7rolz ZALIRHIERE L 35, AEK
o THr 23 2120F 3 pk) ZalbiL, X2 pk-1) & a X (k-1)/k & g
L. EpfEPRKREVELSHLTWE, pi)<a X ik &o7zt ZALEE, i
DI % ZHI$ %, R D pairwise.*.test() TlZ. Bonferroni 72 53X TD p {H
Mk FXNTRR, Holm TINIWHLS i HFHOD p D i fF XN THRR, fdr
TENEWHDS i BHD pED ki fEINTERREINZ ZICE- T, RdEh
FepEZHED a L ORNTHEEMEHENTZ 2DII1EN, ZUIRTR LOEE
Th?3, (FEIBHS5. FDRZEIZFH Remdr ¥ EZR DX Za2—ICIFEFNT
LWLy

FEHIERE S, IR LEINEDOHERET —XIZOWT, YOfEL ¥ oft
HBOMTHRICEDD 2 DHh 2Rz WGE, R a2y Y — LT,

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

LR, 2RETODITRTOMAEDLRIZOVWTRY 7 20 —=DJFET

BUKMERGHEE L 7 p IR R E N5 ("bonferroni™ld"bon"TH RV, F7z,
pairwise.* RO Tl data= WO A T2 a VHMEIRVDT, T—X 71—
LANDOEBE N2 NGEE, THT— 5?71/ L\% attachQ) LTBL 2, ¥
7232 2 TRl E o, BERIEEDRIT—X4, —RI7L—20%3$” BT
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DERHB),
Ry 720 —=DHETHREKELFTE L2, ITXRTONEHETOHEDAE
ZNEMFIRE U 7=AE 3R, IR TiE s 5,

[pairwi se.wilcox.test(sp$HEIGHT, sp$VG,p.adjust.method="bonferroni™) ]

B DET, p.adjust.method ZHEE LRI IUI TN L DFIEITIR B3,
BIR L7217 47U, p.adjust.method="holm" ¥ 34X X\, FDR EZ S I1213,
p.adjust.method="fdr" ¥ $4UL L\, RTHRY 7z —=p3A[ER DX, —FF
Bl ik TH 2 e WS HE L | ALADHRCRERFENRY 7 20 —=0FHHE
PEUIOLTELELNS, B, R2HF-THT30R s, T—XnExh0n
RIFHSMZ L TWT, 2o MINRFEDF L LD accept LRWHEESIZH L TY
SLTHEBELEZWV. 2 WIHIEEE. TukeyHSD(aov(HEIGHT ~ VG, data=sp))
BRELLT, 72a—F—DHSD 2175 2L bAAETH %,

KEZR Tl —TTEREIRHAIAZ2a—DFFa> e LTERITTE S, Fﬁ\
SHEM) NEREROMRIT 3 EULEOFEEOLLE (—kEES B
one-way ANOVA)] ZEA T, TBMZE#H & L THEIGHT Z. TttE 9T 384
ELTVGERATHS., TOHD T 2889 DDLE (post-hoc IRTE) IELE
BIIHDLODBFEDAEEIND] HSARLWVWSELREDOEAIOR Y
\72E?IW7%AHT#5'DKJﬁQV%OUWﬁ?%o y

WO D 5% LT, TukeyHSD DIFEE L. 2 BEFT OO LEDOFER
LT, ZOHEEME 95%FIRSFX I X, Tukey DL THIEDZ EIME %
U pEDFELD L D ITRR S, MEDHREKED 597207 Fdk. Z L
Y DEFIDERETHZZerbhr b,

~

> 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(VG) ‘

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

J

Dunnett D% E HBGE
Dunnett DZEIEILX, 2> ba— L e EROEBRBEOLE Y WS T4 VT
ooz, I, BELFITRT, HIZIE SATO3IEICT VX LIIIT7
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EIMEREINT, MOSM (REEE, HEFERY) K3EZD0 3. 7
Z2R% 15 AR U 7= B oI E (mmHg HA7) DK RAY 5,8, 3, 10, 15 T,
REM 3% 15 AR L 72BEOK X 20, 12, 30, 16,24 T, #3E% 1 HIRFAL
TR 31,25, 17,40, 23 oz L& 5, 2D X, oKLY
LT, REMZETORBEMUOHETOIREICEERITER FEROZDH % 5
Yok RN GEL 2203 LAKRWOTHARET) W IEEIC, Dunnett
DZENKEF S, RTIDT—X% bpdown WS T —X 7L —ALIZATILT
Dunnett DZE IR E T 3729121, KDa— FE2FETT 53,

~

bpdown <- data.frame(

medicine=factor(c(rep(l,5),rep(2,5),rep(3,5)), labels=c("7 7 tHK","
ik, HE),

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)
- J

SF D, EARIZIE, multcomp 74 7TV EHAAATLSL, SEHGH O
B% glht O BEUCHE L. linfct 4+ 7> 3 > T, Dunnett DZELIEKZ T 5 2 W
IEERGZ BT TH 3, multcomp 74 77V DAN— 3> 0993 FTHZ -
simtest ) BAEUX. 0994 D252 2 o 72D THE I N,
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/
EZR Tid. 9 1774001 > IF—201VvR—b1 > 1T 7 1L ERZY

)y 7FR—R, URLDSTHFR M TF—REZHMAL] LT I7F—2tyv b
2% AN OARBIDRY Y Rz bpdown EANL. [F—=2T 71 ILDIFFRI &
LT IM1>42—2y Fr@OURL] OERIDZCHARE2>Z I oL 1T71—
IWREDORXYIDEES1 % 1271 ICLT TOKY REVE V)W I T, RR
N3 URL AU+ > RJIC http://minato.sip21c.org/bpdown. txt &
12T TOK1 RE>Z Vv I TE. LRBT—2ZHmMALEHTES,
Z C T Tt o NEGEZHOEN 15 RBEULEOTIEDLER (—T
BB 2 E 99T one-way ANOVA)1 %:#A T. TBHZEHL & LT sbpchange.
Mtb# 9 58f1 £ L Tmedicine ZFEY. N2 #HAT DOLLE (Dunnett DZELL
B) OEDFIVvIRYIREFTy I LTHS TOKI RE>%ZIUYIT
nUFLILY,

BHE. COT—RTUNIELZTTEH medicine DfEX L T o.placebo.
l.usual. 2.newdrug D& SICEHBEICHEMITIIBRIZ. FALBUVEK
EHNTILT 7Ry MEICZR>TLEL. Dunnett OfEFICE VW THEEH O
hO=ILELTHEHONTLESHSTH S,
JUNFAM)YIREDZEIE. THEER O T/ NS AMIYIE
El D5 M3 EULEOBD LS (Kruskal-Wallis $27E)1 &, THHZEHY
# sbpchange. [JJL—71 % medicine ICL. M2 89 DD (post-hoc 1%
E. Steel DZELE) OEDF v IRy IREFTyoI LT TOK1 RE

\?%7Uw7?hﬁ\%ﬂ@%%&ﬂﬁ%ﬁTﬁéo )

711 ZEEREO

BRI BN D B LR RS 2 BRI T & Sl & WD 2 BERITHIAS 25
AR, EHRRMED 7 a2 F — =T W4 VEEBETOEFHEERH RSB DA
&M ZDNEF & WS 2 ZRORRZ R 2 TEH L 7223, IKORSEEE D77
b, 3MEOBKEZ Sy 77 A MEHEEL WD 28D OFETHES 2 DT,
WHEERE D%, BKOREEE HIETEE WS 2BERICE > THHT 2 22T
%, FAFWEIC X o THIE S EDHRREE 15 2 2 5832 h 2 AlEMED B 5 D T,
TR DR & EFTIED L HAERMR S MGEET 2 L EDDH B,

B INTFT—EZBHABLTHIPDTEY>n— K35, EZR T, (774
N > TF=ZDAYR=1] > 7740FF7 ) v TR=K URL ST
FANTF=&EGRAAL) LT, [F—%ty VaEAN) OAJOERY 7 212
hardness E AJJL., =27 7 A VDEAT LT le—AL7 74V RT
L] DERIDZOARRYBF 2o 7ENTVWE I 2ERL, 74—V FDX
YInEEs) 2 A ~=1 CLTTOK) KRRV %27V I 3§53, 77 A4LERY 4

“pttp://minato.sip21c.orq/pubhealthpractice/waterhardness. csv
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YRUBEHL DT, FHX Y — F L THW- waterhardness.csv Z3EA T OK
T3,

ST, TRGRHENT ) > TEMRZHOMN ) > TERORTFTOEIED T
B (ZICEE 9 EHT multi-way ANOVA) | Z2BATERINS Y 1 ¥ R T,
THIZEE (1 O3%iR) | T HARDNESS 258 RXhTW\W3 Z & i L. KT
(1 2L %K) ] © METHOD ¥ SAMPLE ##R$ 2 (LoHIcEI N TV SE
. (Cull®—2MLEAEZ Y v 7 FTHUZ2 OB EBIRTE 2), [REEAOM
MidiT5 FEREED 3L RDOEE) | OEICF =2y 7B A->TW5S Z & 2R
L. TOKJ #27 Vv 27322, HENIEEREZD TS —N—tEDESF 7
i, K1Y 4 ¥ R OIIELITORER T %,

Anova Table (Type III tests) \\
Response: HARDNESS
Sum Sg 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 ***
Factorl.METHOD:Factor2.SAMPLE 229 2 0.2599 0.7753
Residuals 5293 12
Signif. codes: 0 ’'***’ §.001 ’'**’ 0.01 '*’ 0.65 .’ 0.1’ ' 1

o J

Factorl.METHOD ¥ Factorl.METHOD:Factor2.SAMPLE @ Pr(>F) DfElZ 0.05
XD RE2VOTHEEEORIEMEIE, HIEHEDMERE L BKOZLEFEH S HEIC
BB L TE ST, Factor2.SAMPLE @ Pr(>F) 13 1.569e-10 (e-**|3a> 2 —
X OFFENMERFRT, 107 2 EHET %, 2F D, 1.569%x1071%) &, 0.05 &b
T o /NEWVWDT, MKEITIZEERENRDD Z e DBbh b,

712 2 DDEMBEHEDREFR

2ODBRMNBEBBOBMBRERANS 00D, RSHONTEN20H 5, tHE
CEIFTH 2, WITIUTE L, FTEARKZH L I3RHATH %,

AREF TR, K& - BREOHBERE & BE & Hom@a M (WRKHIAD#
BAD 1ZOoWT, BEVOBGREZRNSZEIC, ZhonEzHV 5,

HEBI L [E]IR DIE LY

KHEHNCE 212, HEPZHEOBEE ORI 2RI O LT, BlIFEH 2
ZHDEDIZSDEN L DIEEMDEBDEDIXLOEIC L > THHI N 2 0%
R, HROBRIC, BAI N2 ZEHE (WEER 13 HNER. T 2%
HOERE LB ET) SIALZRE SR, 2 00EKEOMFRE TRl
S 7z, HIFEZE W5,
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izl pagiin

—fiz, 2L EDOEED THh R OBREOHAIELXZD T, HEE L b
T3 E%R D Z k EHEREBE% (correlation) ¥\ 5, FHRICIXEDHHRE (positive
correlation) ¥ B DM (negative correlation) 23 b, — /A3 X AUt b X
25E R IEOMBE, —2HE R % e MFI3IR 556 2 B OB R, HlZIE.
R AEOBRIZIEOHEBETH %,

BRI CHIBERGRD D 2 £ 51T HZTH, Aol OHBIBER (apparent correla-
tion) TdH - 7= DB, HEELUHREE (spurious correlation) TH -7 DB T2 Z e H 2D
T, FEPRETH S,

FHBEREMRIZEEZ & HIZTAUIV VDT, EFNZRBRTDH 2 081372 <. =
KA THIEBEHTH > 7B FTH 0D, EBH, ERPIZREFREZNS 22
2w\ (BRI 7 Y v OFBHEBEGED . BRI EFROSE. ERIICKR S X
IWCEHLIZD, 7 o o%F X MU » ZixHBEOFERE (EMHHBEIRE) ZEtHE T %,
JERTHIBIMRE Y L TR A Y 7~ > DIENAHBHEBDERTH 3,

V7Y v ORERHEBESREL (Pearson’s Product Moment Correlation Coefficient) (3.
rEWVWIEETRL, 2200 X & Y OHS5HE X O Y OOBOED
EFRTH 5 /ETH D, HHEIE [-1,1] TH S, HOMOADOHELNDH 2 & =
r=-1, RABEVWIEOHBENRD 2 Er=1. o= MHEIRVEE QDODE
BOMTIR e &), r=0 2 ZepHIfFEN s, XDV Z X, Y D% Y
EETE. ROKXTERI NS,

o ILX =X -T)
VX = X2 T (Y, - TP

HERBOBEEEOREICB VT, BMHERE Y e (=HE»EY) v
I IR D R T, R STV 2 BRI K D B B2 K & 7 AH B AL
PEREOLNZHER (Thr THEHER) o, @FE, id5 pTRIOT, Ip
i) dMEEN2Z) OfEEFANRNS, BATEDDZRWVIEEBLOLI DRI -
722 EZ T, IHERFAELRE > Tz 2 RIS 2 DIFEEMREI NSO T
. LWHKEZHREKEL WO, BMEDBICIZTOEEKEL (FlZ1X 5%
Y) RO TELIRBEND S, HlZIE p=0.034 THIUL, HEAKE SR THERM
M52 WO REREERTRD 2B TE S, plHE. BEME

N
Vi~
PEHIEE R -2 O 1 HHITHES 2 ¥ 2R L TR BN 5,

BHD FFEOHEELEMOIMTE L . 55 d—AISHERCE-> THENY %,

“E) HAHECARTHEIEZROBRDOKRE LA CECEETEEFNEVEOHES 15 £, BE
LA 5 727 — I3RS D 2 & 512AZ 20, EHENZERIEZRL ©5 5 bR ->T
KELRBZ-DIHBELH 2 L5 ICRZTWEEIITH S,

fo
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AFEECHHBZMET T 2 DIE, B S s (WA TRITIUIEHD @R
BEL BAOEB IR 75838752 N80 OB THZ, £33, MELES
DYy INT =Ry ra— 3258, BUClR~ED, e LT, TIME,
small, large. PM2.5A, PM2.5B, noise, cars A - TW%, EZR \DHiAA
AlE, (7740 > TF=ZDAVR=b] > T7740FRE7 ) v TR=K,
URL 267 F X M T =X &HiHAL) LT, [T—%ty %k AT O
DRy ZZAZdnc EAN L, [F—=R 774 VDEFHT LT m—Ar7>40
AT L) OEMOTZIFRZ Y BF 2y 7 ENTWE 2R L, (74—
RFORXEIDEE) & Thy=1 LT 0Kl REVEIZ Vv 7T 5, 77408k
Ry 4 Y FUDBHAL DT, PHXY B —FLTHEW/ dust-noise-cars.csv
%EATOK T3,

F 3 PM2.5 DEEIEE., HEERE, B, o
RIBREDOBAARITI 2/, 1779 7%) > ws [
ARSI REATEASY 4 > K YT, ﬁ\\
R EER (3200 F) OFTC, cars. noise.
PM2.5A, PM2.5B %. (Ctl)¥— %4 L7245
IV rF B TERT S, )2 FEMR
DE[IDAR Y 7 Z12F v 7D A>T\ B4k
LT»5 TOK) RERVEIZ Vv 7T BL,
PREING, EOCEOHMEMEEsH 2 5 | ]
51cHhzs (BUSHATED, PM2S OfHsE i ool
BE B EEEOBRIEEM T WS, % o k
RIEDOMHBIBIRIZD D 2 512A X 5),

Tiatfatn ) o DEGZEBOMNT ) 206 THERBOME (Pearson DFEHEH
BARED | 238U, 28 LT, HIZIXPM2.5A ¥ noise Z3EXIT, MIEIZOWT
W DA o e Tl MEBI<O0) THBE> 01 D300 5683 K51
RoTWAA, WHEZE Tl TXWw, OKZ2Z Vv 2r55e, v FRw
WRDHNEDBFRRINDG,

Yhttp://minato.sip2 Ic.org/pubhealthpractice/dust-noise-cars.csv

W(Cul)JF — 2L D BLEMLE 2 Y v 7 THUSEEEAS 2, —EICiE 2 D F O LAMETER
WIS 5T B, MOMEESTANGE 2L, BB, 253 5 L HECIREDSEMEORMEIE
L30T, HEKESSHERREAETETH S,
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g N

Pearson’s product-moment correlation

data: dnc$noise and dnc$PM2.5A
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
(Hg)
HHBEMREL = 0.258, 95%(EMXE -0.113-0.565, PfE = 0.169

R MTICEEHHNT WS X512, MEDEEIRE & B ORRICOWTRD
7287 Y v OREFEMHBEFRENE, r =026 (95%EFHEXMA [-0.11,0.57]) TH HH,
p-value = 0.169 LD, THHBEEDE W AIREMZZ|HAIT 2 Z 2 IXTER VL, 2B,
FHRE D58 X 3B R DM HEDO K E X2k > THIE L., EHINIC0.7 X b K
AU TeRWAEEE ). 0.4~0.7 © THREE OB, 0.2~04 T T§9WHEE & A
RS DORHLZDT, ZOMERIZIFTOHEEDD 25 LR WHHEHEMICER
ThWwefRxhz,

B, 07— RIIRRY|THEGHIE L2l DT, BIEEIHYTH B
e ERETES., RYIFERVIPEZLD = HMRET LA L TEWIT v,
FIETWHEZR DX =2 — QW EENTOVRVWD T, AEZFTIHIZDLZ W,

Y95%EHMXMONTE D TURTHE, EORMEEL LT 3010, MEEATERL, T
FRIZEID T, ERIZTID BFIcd 2 0@ TH %,
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~ JEAAE BE R %K ~
27~ v QOEMAHBERE p 130, EZIEMN TE =X 7= (AIEMICIEEIIEN 25
7)) 7Y VOBRHEGRKEFELTTH S, X; DIENZE R, Y, DIENMZE Q; £
TiE,
-5 Nk _oy

p—an_D;m,@)
73, A7~ Y OIENHEBRED Y O L SV 2 & IR 5 3 W E
E. U TAT A XN 10 U ERSIEY T Y v DGE LRI,
pNn—-2
N
DEHEE -2 Dt RIS ZeZFHALTITS 23 TEX S, 7 F—ILODJEfAL
HEBEAREL T 13,

T =

_ (A-B)

T nm-1)/2
CEoTEBNS, ZT2TARMEMDOKRNERG—ET 2HOE. B EF—HEKT
Hb,
R a ¥ Y = TARY T < v OIRNHBMREZ RS 51213, cor.test O B HT,
method="spearman" ¥ 7z13 method="kendall" ¥ € UL R, EZR Tl&. Hiit
f#tr) T oI X by Z8E) THBIREOBE (Spearman OIRAAHBERED) 1 %
BATERREIND Y 4 ¥V FUTHBEZMRE L2 WEBRES, BiTHEDL 25T
Spearman DD T VA RX U EHEATOK KX V%27 ) v 7 FTHULEHETE 5,

a7y OB OBEBEREE p b EE, 27~ > OIEMMHBEREE r, 35S

VBB,
N J

ERETFILOHTIZS

[ifE. WHEEBDIEZS DX EMVERDRZSOETHHTZ2 VI ETIL
DYUTEDTH D, T ORHAEANPTEZETFTALTHIUL, ZFDETIMITHTEE
DEZRAT 2 Z LIl & o T, MLT 2EBEBERDMEDITHID 2 VIFHEETE S
L. WEEBOEENRAT S22, MET2HERMOEN YR TE S, 5L
MIFETVOERABIORT % b DPIRERTH 5, MERLIE, EBFRICBWTT
DEENDD > TWAIEEYE 2l - 72 EOPHEDIX SO EH, ZDEEIC
FoTiRFERI GER 98%LLE) FiHHX 2 2 212 (F50WHHE1F. B
BRI . HAPEWIVERECES XSICRZ %), ZoBREFHALT, ¥
VINER ST FOWSEED Y Y TN DEE R NE S 272D DMEIRERTH
% (HIRDLGE D H 2P, WEIIMASLOEHEZIZY 2 L, fEREIFIC L CHH
T3,

MEMOFEIIZ. A)RE TS 7T ofifis LIGE0F N2 5
IREHZ VR BE L. B) MKk TY o SfH%E LR E0U N0 H 2 [EIFELR
ZHWRGEDD 5, HlZIX. BEORE - EERIRYI (0, 1,2, 5, 10 ug/l)
IZOWT, Hlk TR o fiir Lzt 2OUDEED, (0.24,0.33,0.54, 0.83, 1.32)
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Kol L&, WotEOZERZ y, BEZ x L EFEFIX, BFET ULy =bx+a
BT, HRlat b @ZYIRA. bIXERBEEMIENZ) 13 ROMwAETFTH
ZER/NCT B K 51C, RN RIETHEE S NS,

5
fla,b) = > (i - bx; - a)?
i=1

ZOREMITE, fla,b) ZaB0L b TRMZ L7zbD8EaIcFE LWL
ZEEZNUIOVDT, RD2O0AMESN 3,

IHReDat by, RADEEDY > F A OWTHIE X N=IEE ()
ZI1F067 L ED) o, ZOH U FNLDBEELZRDZIENTES, FEITAR
XX, Y IOV THIE S NS, BHERIRRII OO O #iFH NI
RFER SRV TH S, [OIFE TILIEEERRRY| OHE PN T b EREE
Ro TV AREEXTD RVDTH BB,

R a2y —TiE Im(Q (linear model DEGTHILE TN DEIK) Z{di- T,
RDEDWXT—=RIIZETEDNFETNERS ZEDNTE S,

~

y <- c(0.24, 0.33, 0.54, 0.83, 1.32)
X <- c(0, 1, 2, 5, 10)

# EERETAZYTIED S

res <- lm(y ~ x)

# FHLVRERFR

summary (res)

# WU e BREREZRRT 2

plot(y ~ x)

abline(res)

# WOLE 0.67 1S T 2 RERZFHAT S
(0.67 - res$coef[1])/res$coef[2]

_ J
FERIIRD L 512F 505,

BEIFOIMTIED SRV, Y TAEFRU DB LD UTEOLE 2 FRE L, SRR
ZHNOHPUCEZ DB L 2 BEDT 3,
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Call:
Im(formula = y ~ x)

Residuals:
1 2 3 4 5
-0.02417 -0.04190 0.06037 0.02718 -0.02147

Coefficients:

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 ***

Signif. codes: 0 ‘***’ @,001 ‘**’ §.01 ‘*’ 0.05 ‘. 0.1

Residual standard error: 0.04894 on 3 degrees of freedom
Multiple R-squared: 0.9906, Adjusted R-squared: 0.9875
F-statistic: 316 on 1 and 3 DF, p-value: 0.0003882
N J
HEE X N7UIR3 a = 026417, [EIRFRENZ b = 0.10773 TH B, F720 ZDET
I T =X DD 98.75% (0.9875) ZEtHH L T\ 5 Z & 53, Adjusted R-squared
Mmobhd, £z, p-value &, THED DB ET ML - TitlHX N 2 RE
HRREDHUC X o THIHZ N D IRE & 200 & W0 S WG O ME DA EHER
TH%,

1.2
1

1.0

0.8

0.6

0.4

0.2
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0.67 £ WS WHEEEICHY T 2R IX. 3.767084 ¥ 755, L7=DoT, ZODE
RO, 38ug/t o7 LitimT 2 LN TE S,

ARFEETIE. ZHRCEREEOHE CTHREMDSNE L 125, LD X 5 REHE%E
T 3720120, T—XANZTIRKPRETH %, Excel REDERFHEY 7+ T, £
1 1THIZ SAMPLE, CONC. ABS ¥ AJ1§ %, 1 7IHOKAID 18171& S ¥ AJIL.
RNTAL B, C. D, EZ 3173 2OANT %, 2FIHIEHRAD 18I TIIMFHER RGO
BERDT, 0. 2, 4, 8, 12, 16 23173 DANT %, ZNLIFEIV > IV THDIE
EEARHLZDTT 7 7 DEE TRV, 3FEIE L — b =X CTHIF S0k
EOREMEZ AT %, 72721 35IHDREET triplicate DHT 1 D721 7= fE
BH3LEF 15H%E X & F 5, Excel CAHLZEEE, TEREFR U CTHRE
TIFX2Ar (ar=RX¥Ih)) TF—XZ27 7 A NVIRFET 5, Y TLT—
X % http://minato.sipZlc.org/pubhealthpractice/workingcurve.csv i
BLODT, Fvru—RFLTEL,

EZR IZFAALIiE, (7740 ) > IF=RDA Y R=1) > 7741 %F
7227 Vv FR—F, URL2STHFRA T —REFHAAL] LT, [F—&ty
FNaEAN] ODEMIORY Z72IZWC e AN L, (=27 74 VDG £ LT
B—HINT 7 ANTRT L] DEMDIIARR Y BF 2y 7EI3NTNE L
ZHERL. (74— NV RORYIDFEE) 2 [hr~) THE I EHERL T2
TOK) RE %27 Vw 755, 7740ERY 4 VR DOT, FHOXY Y
a2 — R L THW workingeurve.csv #31#A T OK 3 5,

¥3. BEERRRINO T — X2 fioT, MEMEZEHET 2, [Fat > NE
AR O > TRYEEE (HEE, EEE) ) #EE, 27108 %2 AJ1) 1
WC1 ¥ AL, THIZER (10 R) ) T ABS. [FHAZE (1oL E#ER) ) T
CONC Z3EEr, TETIVFNTR ISR R ZE 7 72 74 7ET AL E LTHRT ) OLED
F o IRy P ARZF =y P ANDE, 512 ] —FDY > TIL720T % @
RIZT 2HEDEM, B age > 50 & Sex == 0 age < 50| Sex == 1] O KD
AR 7 AT SAMPLE=="S"Y* AJILT[OK]| 227V v 7§ %,

WO 4 ¥ R YICHRPR RIS (BR T 2Z2EHEE 2 F v 752570
W VIF 25E L &5 2 L TTZ5—: model contains fewer than 2 terms ¥
RREINZPZRCLERLSTRY) . FOHICHARBTE L OLMERIFREINS
2. HHEFREZFEHEBGRBOZ®EIEENRVDT, Lo oERER 2, HH
RS A B SR D — 303 0.987 72 DT, MR DY T E DIFR WV, HFA
DYIF X WC1$coef[1] 7> coef(WC1) [1] TR TE, EIFFHEIZ WC1$coef[2]
72 coef(WC1) [2] TBHRTE 3,
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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 '*’ 0.05 .’ 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
N J

R, ZOBMEMREME ST, ¥ TVOWNE» SBREERHET 2, (72774
TTF—=&Yy b > TEBOEE > RHEXZ A LT R Z B2 RS 5]
CBATERREND T 4 Y FUT, HLWAES & conez2 & L., FHER) i
(ABS-coef(WC1)[1])/coef(WC1)[2] € AJJLT [OKy KX Y%7 Vw7 F 3
. HILWERICONC2 12, &3> 70 “HLERBEMISN20T, Zh
—ILRLEDBANICHWS Z e D TE %,

COFEFE—TTEREDEONE T 5120F, THatE) > DEREROT >
3R E DB OFMED L (—IChCE 77 B3 HT one-way ANOVA) | T THIY
28 (1 O34 | T CONC2, s 28 (1 5L EEH) ) T SAMPLE % i#
O, FolHD ] =8OS > FARET% ] ORORIZ,

(:SAMPLE %in% LETTERS[1:5] :}
e

oTHs TOK) THIEREW,

BN DRI TS, AU A THRERIFET AN EZ Y TEDH S Z T
x5,

W B DR S L 2B R DM CHAZI N L WHEAIFET L EEZ X 5E,
BEZ dnc WO HAFTTY ¥ INT — RIFFHAAAFRDT, e adDFTSHD “F—
Xy b OEMZEZ Y7 L Tdne I EE L Tdne 7—XLw V2707747
WLTHh o, TiEHNT) > DEGAR N > TR (R, ERE)

VEEPMEICHET 3 Z L 3RENICE R VDT, 207 —ROEAR. ©LAKEEIW
BEIREE 2 BT 5 L S AR AT, ZOERDES 2T % & v 5 BENRIT O 5 A S H3,
H[AF D DT 2 BT B e dFFE e,
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CEY, HEE Y LT PM2.5A, FHAZE Y L T noise & cars Zi# ', [OK]
REVEIZV 7T MDY 4 Y FOICROERBIESN S, ERIFET LD
fEFRIC DWW TIZ4R 3 253, Adjusted R-squared DfEAS 0.168 72D T, ZDE
TATRET—EZDELDED 7% LA TE TWARWZ iz b, 7T
F—RIZHEVHEELTWRWL (20D 2 DOLANDER D PM2.5 OIEEIERE DX 5
DED DU LZHHTZZL12/25),

~

Call:
Im(formula = PM2.5A ~ 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: O ’***’ .01 '**’ §.01 ’'*’ 0.05 .’ 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

> multireg.table

[ RBAHEEN ISHSHXRI TR oswfSMiX M LR #HERGE o MGt P
&
(Intercept)  1101.9890907 664.5904779 1539.387704 213.174826 5.16941476 0.00001932
cars 7.3197137 0.9400317 13.699396  3.109264 2.35416309 0.02609356
noise 0.2061965 -8.6092118 9.021605  4.296363 0.04799326 0.96207486

HEESINFRBOLZEEZRET S

EFEFRD T X — & (BFRE D LY a) DHEEEORENZFHET % 72
DI, tEDEDNS, WE, Y XOBBRB Y =ay+byX+e EWVWSEFLT
KXIND L LT, BEHe D0, 598 o> DIERZHIHES b THUR, Yl
FOHEMEa b V¥ age T (02 /)1 + M2)V) (7L M e VidkxDFEEL
DHD DIERDmIHEN, FRETFHM Q ZiREN o TEHl- 7= Q/c? KHHE
(n=2) DHA ZF/SAIHED 225,

Vn(n —2)(a — ap)
VA +M?/V)Q

DEHHEE n-2) Dt 7HITHED 22Tk 5,
L L ZOfEI gy BSOS VWEFTETER Y, ay 280 1EFUIZ DR T

to(ap) =
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ap=0 L BEWVWHE (DFD 15(0), TNZYIFICHET S L FER) ZEHI T — X
HHEHE U 7ED 19(ag) LIFIE—E L. BHE n-2) Ot 5HIHES X FT72D T,
Z DHOIHMEIZ 95% DHERT 1t DAFD 97.5% 5 (H > FIH A4 K ETFIUIH 2
TH3) Ihd/NELikb, 2FEh, T—XpoitEIN B ZNE DK
FAuR, YIRIE 0 TROWATEEED S W Z 212k 2 L, t 916 DA BEEUE 213,
IR0 THS) 0D IRERGUCT T 2 HEMERIGTETE 5,

EIRERENC DWW T & AR,

1o(p) = Y= 2DVh

Vo
DEHHE n-2) Ot 53IHES e ZFAL T, THIREREDS 0 THE 20wl
RIS T 2 B EMEIFETE 2, BEREI /NI T, YR HF
BEBL O THRNMADRDEEZ L 22 WA 2DT, ZASDHEEMIIEEL TWD
T B, BEERE LEBROFD, Prc|t]) EWVWIH T LI, THHD
BEBEIRIN TV,

EEFEF LTI, 84 OFIHZEC O W THEE X 5 [lRfREE. oA
ZEHOBMNEBNOFEZFHEE L2 LT, ZOZEBMEO HNEBAN DB LR
T MREIFREL TH 2, Lo LIRERREOMEILZ, SER DMK & X2k
FLTWEDT, FHHERO HNEBANOHEDHMN R X 2/RT D DITIE
RO, £ Lzt s Lz iu, B LREIR R EFE S 5, EZR DX
Z 2= oMEER VWD, HEREFAZELTHEIDT, FOX T 22
FNeffiolca~wy REZAZV T4 Y RFOFT0, HRICTETL ) bdhHB Y
ZAHDHEBNT, BRICERINIETNVADPERRENT VS, 4D Reghodel . 7
VR RN

csd <- sapply(RegModel.7$model, sd)
print (coef(RegModel.7)*csd/csd[1])

YRV 4 Y R B, ZO2TEREATHS, [FEfT) Rxv%2
Uy 73R, HAw 4 ¥ RIS LRI R R RSN S,

B LR R RO D D2, RHEBEGREO k2T, Zhth i
BAZR O BN EBAN DO EOMEMNN 2T 52 "3 Ze B TE % (Residuals DIH%Z
R IRTOHAERDRHBEGREO k25513 5 2. RETHAT 2HMH
BRI D =772 LYARR D S BHERRE T 2HOME—I1C25) . LD
Tk, BRSO EROL L LTI, SFiHZEICHN LT, mEEHRE. i
A, SSPEEXHEOTNRE LR, RHBEGRRO —®E2RT Z e 20, fRIHE
RO e KD 211X, BEIFSHDETILA RegModel .7 72T 3. Rid
DATEFATTIUIR W,
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SS <- anova(ReglModel.7)["Sum Sq"]
SS/sum(SS)

ERETILZLHTIEIHIEOEESR

BREYAREDISIC, YELJPELFATV LML D 2HEMETH 2
BEE. —HREIAZK, e BNERE 35 2 2132 Thye s Lk
W (—BiE. BRICK o TIREDRE 2 2 YA REMUE T EUE, BREZH
BAZEICLTH KW Tk oTW3), ¥/, BN HEE0FHHD & HHZ X
512, HRKOMI 2 ANVE 2 FRFEHRIE B LRV, [EoT. ¥5o62HN
ERe AL, EHLEHIPZR Y Ak S0, KEBEGROFEEICE VT
TR ERRI AR B L) EBALRDZRETH S,

EFEd > TFHET 2 L &, ARITESDETH 5, & ITHEBRHRIII
L TRV, EBRCH-7ZBELDEr oD #EL 2D T 20T
HUT, FCBEBRBED DO WIS R Zi2dbBnwhroTh s (BLEE y
L3355, BENEL K2 TOERDHIEZ 5D THIA (saturate) LT L
F, O LD HFANI L BoTVWE, B2 LN THL), ¥
YINEFRRUIZDERLZD LT, MEROFEHATER L7 TEWITRWV,

HEAEFE T TR, SHZBELICROEBED D 2 &, REHEED RLEL
RBDTYEL RV, I HHRFITHZIR, HIER Y o3 U CRiHZEREE X1
CX2HPMHMANSHE L TVWE e EZ LN 5E, In(Y ~ X1+X2) W5 EEF
ETNAERNTE L LD, ZIT, HiEX18X2 eEWVHERZ -T2 T3
. b L X1 OFEMREIFROMEIELI KX TR, X ICK2REES
THAINTLE S OT, X2 DEFEELREREIRREOMEMEIT/NE SR 2725 5,
F o DEART, ZOWDZ LRI 20 LV, Ld- T, REHEE
WERIRINCRLEIC R Do TOBRIE, FHEEEED HNERIC S 2 28I 0%
REHEFLTWB WS ERT, ZEMERME (multicolinearity) ¥ FEHEXN 5,

ZEMREDD 208 5 2 HET 51213, SAZEE OB E 1 O3 off
WTABRRY, TERIBKE T2 ZEPEE LW, &4 0HHEHEE., Thll
NOBIAZE O BN ZER L TEAIFEF L Z Y TED L 2O HEMEBEGRKD 2
Fr 1 H5IWEOHE % VIF (Variance Inflation Factor; EARIZ A=A, 40
BUEIMAT L3R THL) £ LT, VIFDR 10 2B A7 62 EEM 2 2 hidk
BN E WS FHER (S (Armitage et al., 2002) OMHETH 3, ZEILFMES
H 5=, JERPIME (DBP) IMERAME (SBP) O X 5 ICAREMICHET A
HoTHRERIIBOVD DL 5B AR T ZHHERICMES ¥, 2 2D0EHK
ZHESMRODICHEDZETD BMREZFHIHZE L LTS DD 1 D DILIETE A,
ZORBERIR AR SHEA A 2 ATREMEIZ S 2 L. THHRESES IIBE VRV, &
BEH O XIS 275k LTI, centring &\ 5 HEND %,

EZR CEEFHZHETT 5 . BEIINC VIF I3GtHE SN 5, LOfITi,
Y5 LDERICOVTH/NIWERD T, ZEEERZE X 2L TRV,
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7.13 Xk

o Hi¥x (2011) S H D & 2 2 EHEFGE#E [Lesson 3] > F ¥4 X
Yoy —EHEL ETIESRHE, 2937 55

o HARZAN (2009) R 1T X 2 HiEHEAT. F — 24t
o HIMEZ (BEE) , FHRIBREL () (1983) EEADKE . #HEE)E.
o I % (2003) R I X AHEHETOEE. ¥V Y - 2Far—va v B

o MIjE & (2007) RIC K BIRMEER T — Xt E. ©7 Yy - 2727 —
varv ™

o MHZEM (2012) EZR TR & L { ZXFF2E~EBM DOEEH & RIS £
T~. FANEZEHS.

Onttp://wnw.igaku-shoin.co. ip/paperDetail.do?1d=PAVZ937_U6

Slpttp://minato. sipZlc.ora/statlib/stat-all-r9.pdf 7 HEX XY a1 — FTX 3,
S2http://minato.sip21c.orq/msb/medstatbookx.pdf 7» 5B XY ¥ — R TE 5,
SBpttp://www. 11Chl.ac. ip/Saltama-sct/SaltamatpP. files/statmed. html
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