R & EZR ZHW = FERT — X Ofiftr

i W
201549 H9H

IDFFAME, TTEFVAR=ZAMANAT 7RI AOTF A M S, ARELEFEECEMET 2ERT—XD
WRAHIRAT 12 BB B/ NR DR 2 4R L, #IEHHZNEL 22D TH S, L IEZTFAMESRBBINZ W,

EP/N
1 R DEX 1
1.1 ROAVAM=IVHEROISHEI HIOHBIE] . . . o 1
1.2 ROMWHDEAR . .o 2
1.3 Rgui 7RV T IAOEREME . . . 2
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2 EERRETENE 4
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*I http://minato.sip21lc.org/ebhc-text.pdf
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1 ROEXR

R 2 MS Windows, Mac OS, Linux %2 &, XX %7 OS THIfET 5, FHREBESADPREVEMCHIEICSINL T
K EES5EBENTFT, TFAMEETHZ T 74 v ZHETE BAREOR RIS L, nﬁﬂaﬁiéhﬁfaﬁ{ﬁ&é/v’i’

FDZHBE I N 22— I N =TI E>T, 1 VR =T 2 —2ADEL DA THAEBIZHRI N A v =
MR FHERETH 52, Windows k% Mac OS fiild, %k, %ﬁﬂbﬁk&ofh‘%%@’ﬁ:ﬁﬁ/u—}\b“C’f/Zl\—

V9 5, Linux Tl tar THEMBENAZY —AT—K2X 70— RKLUT, BOTIAVSILTEIEHEL L WD,
ubuntu 2 ETIE I VRS NFADNA F ) 2L TN TVEADBVWEDT, TNEHES AVREHIZA VA M=
TE50E LA,

RIF7Z7V—=V 7 eDT, HADIVE2—RIZA VA=V TEILEHMHIKTES, REEDOY 7 MY =TI
CRAN (The Comprehensive R Archive Network) 75 X7 Y H—R$T 5220 TES, CRAN DI 7—H 1 M HPEEIC
FAEL, X va—REEANDIS =V b5 T2ZeAHRINTVWEDT, HATIZIEKRES 2 BELTZE
itz RHTRELSS,

11 RDA YR h—JLAE[2015 F 9 B 9 BIRTE]

Windows CRAN I 5—»5 R-322D41 YA M—)LH7 71 (R-3.2.2-win.exe) 287 >u—KL, X7N2
Vw7 UTHEITT S, A VAN—IBRHPT, AX—b Ty TA TV aviAARZRTAXTENE S hahd XA
THIVBRRINDEZDT, TIIEWWE (F72IN) TR, EW (HRITYA1XTD) DAEY—ILT
[RAN) 22V 923252 2BEDT 55, RIZKREINE Y 1~ R T SDI (separate windows) ICF T v &
EANT RN 22 ) v 0T 50N EETH D, MOA T avidES5Thon,

Macintosh Mac OS X ®/N— a VIZFERE, U< CRAN I 79— 5 R-3.2.2.pkg XV >0 —RKLUTX 7N o
Vw2 LTA YA =g aiEd (Remdr X EZR %5 121F X11 ABHAR DT, XQuartz DY ¥ 2545
XQuartz-2.7.7.dmg X7 > H— FUTA Y A h—)b§ 2T &), FEERAERGRAL - FARBEMEEROY 1 b
R 72 R L OB B D TERE Nz,

Linux Debian, RedHat, ubuntu 72 ¥, AV ¥ —RF 4 ARV Ea—ya il oW TIEENI VAV U1 F Y
MACRANIZT7 Y FH—RINTWVWBEDT, TNEFATIES VAN —IVEIBETH S5, ¥ F—REEEDY

2 ZOFFREEIE, ROKEARN—V 30Ty 7OBICIIEBRLTEICTLS DT, http://www.okada. jp.org/RWiki/ D AXRELIBRIRCTK S
VT4 THEEIND,

*3 http://ftp.yz.yamagata-u.ac.jp/pub/cran/

* http://cran.ism.ac.jp/

BAR=RIT v TATVavRNF T4V T, REEHUABDTRTOT 1V RIR, 1 DOAERT 1V FUDHIZH RS NS MDI £—
RiZZ>TULE S DED, 072 L Remdr/EZR D3 FEFIZHE NI K RE NS TH S,

*6 http://aoki2.si.gunma-u.ac.jp/R/begin.html



G, BELABEEES A7) 25 R ASDOY Y IZREILLZEL RE L2WEEIE, CRAN 25 Y —
A R-3.2.2.tar.gz # XU a—RKUCRERBELCANTI VY SI VT 5, BEFDOEETHNIE, ./configure
¢ make LTH 5, A—_—2—HFZ7% > Tmake install THL I LMWL WA, BHICE->TIRELD Ny F
EUTEREND B,

1.2 ROBEVWHDERK

BUR O f#ati% Windows fiZ & %, FEARMIZ Linux fiCH Mac OS X FRCTH KER WA, 257771y 7 FNA
AR T F Y NREDNELRIRDZOT, WHFRABZ SN, B8, UTOARIF, \#SE¥0YALALLE0ER
e 5,

Windows TlE, 1 VA M—IUDETTEE, TRAIZ MY TELEFZIAvIEIMA=Za—IZRDODTAIVHRTETH
%, Rgui 2BHT 2121, TAZMYTORDOTAAVEXTNIZ )y 73TV, vy RunfEE, fF
¥7 4 L2 b)Y D .Rprofile BETEN, REFESIN/MFHERE RData B3t EN T,

€ )

ERRINTAIEL IS, Z0HE>E2 Tury I EER, RAONFEHZIY FANRZ, HAKIZTor 7
MZRHUTITS, MU Z SNz D @ a Pl ORFTCHIT LT LE > 25E&IE 7 n v 7 bk T 2 Bk g
5+ LB I EIEEI NV, &8, Windows Tk, £S5 UL THikFirREBr Sk ol hoTLE o254,
(ESCJ%— %414 & 70> 7 MNIRS Z L NTE B,

AN U7, 17740V] A=a—0 EREOHF] THRIFTE, BT [774)1] @ Source THEUH
HIEHHTE S, 70V MU Tsource("7H S L7 74L& ELUTHELZ &I24% (AL, Windows T
W77 ANRAH, F4L 27 b)Y (74VK) ORIV IF/ERIINTRTZLICER N2 XF (NvI7RATY
va) i, HAEXF—KR—FTIRY TH3), TEELET1IODOFEET L2 M) 2RO TIEET I LI2T250
BThd, HEEOI VY2 —XTlE, B, YT RFa AV IPMEET AL MRS TVWRIETTHDS),

£, F—R— FOaMERBIC AN LIV Y FEFURT 2 A TES,

2B, REAVAM=ALLETALZ MO bin 28322 LTHIFIE, Windows7/8 DAYy K77 TRE
1-TH, REZEFHTEILNTESL, ZOHAIE, I RTary 7 BRIV —=ILORbYIZY Ve L TEIE
T3,

13 Rgui 7AY 7 h~OEKIRME

#7 q0
HME <-HIZIE, 1, 4, 6 WD 3 DOBUEN S RT M LE X E WS BHUTBET IO E S 12T 5,

[X <- c(1, 4, 6)

EE function() HlZ 1, VY& (R % %R T 2 B meansd () DEHIFIRDED ,

Cmeansd <- function(X) { list(mean(X), sd(X)) }

B install.packages() #lx1¥, CRAN 25 Remdr 54 75 V%KX a—KLTA YA M=NVT 5213,

N N N

C install.packages("Rcmdr", dep=TRUE)

TG > TERE 7T A IV %2427V 20T TRATF A 2BRL, EET7ALZ ()] ITFEEFT L2 MY R2BELTEL & v, BEEK
RUSER B[R U/EET 4 L2 P VIZHET D& &\ (127U, VAT LADOBRBEEREZIIMEET « L2 MV IZEWZTF A k7 7 1 )L Renviron
IZ, R_LUSER="c:/work" 2 X H\THL &, ThWMERIND), 72, HARBEEEZROIZ R ZIFEHEGEA =2 -T2 W55,
Z 22 LANGUAGE="en" 2 ff L THFIEVWWL, ROV 4 Y RINKER 1 DD 14 ¥ N YDOFIZFILK MDI Tlde<, JlxDw > KT
< SDILZ U7X, ZZi2--sdi &fFLTEIHEOW,



95, REOX Yy ya— RAMARKZE, 477V %2EDI TV —n"n6Xxvro—RTa0rEHVWTL
20T, BEEEANDI T =Y —NEHEETUEINWES S, EFRIRIERFZOV—NE2HHATE I 222\,
dep=TRUE | dependency ({&f7) 3 E &\ EIET, Remdr BMEFELTW3, Remdr IS D T A 75V HE)
Pz XD B —=RUTA YA M= LT<N5, 728, TRUEIXT TEAERZD, 3o TT 28K LTHOME
EMNELTLE->TWRE, BERHLAZVENEZLTLEY, FERZADFIZKWNTDILIZHREDT, TEE7
I} TRUE & 7V AR ENTEL Z DRI NT WS,

ANIVT 2 BIZIE, BEDOBE t.test DEFE A DITIE, 7t.test & T 5,

BHMEHRIXTTICEE > TTO 2 LM TE, ETOEPIRVEE 425, BERNOZBILEFRtEhTnwsdoT, B
BNTEBIZMAEL TH, BEBUMIITHE LRV, BEHRATEROMEZ RYGIZEZTLEV Ve i, @EOMET
< T, <<= CGkfefHE) Z2HAV5,

1.4 EZR %S

ZDES%ATY RR=ZDMHENFIZHHT 21— EORHABETH 5, HHFLM TR 22— 2RI L 728
BEEEN w F = I BLZBAHINTVWED, BPRTHHF X - ¥ 27 T AR KED John Fox #BiZABHF L 7z Remdr (R
Commander) 1&, A*=a2—JFR TR EZHETEZ NN T -V UL TEALTHS, Remdr DA=a—FHAXTA AT
L5ZEeMTEBL, T340 0IHMATHEAEEBIE TEEDT, HRERIKRZEOM HEMBGEDE AT I
TNAAZTA R UBREEIL72% D2 BZR TH 5,

EZR %4 Y A b —F 5121k, Remdr 21 A h—)L L7244 T,

Cinstall .packages("RcmdrPlugin.EZR", dep=TRUE) ]

TR,

Remdr D A =2 —%iEE)T5121F, o> 7 MU T library(Remdr) 27T &V, # < £FTI1E R Commander
D GUI A=a—2HT 5, %8, \Wo/zA RCommander 2T LTLZXS &, 5 —F library(Remdr) &> T
£ Remdr (FEH L A2 WDT, Commander() &#T7-RE% 574\ (7272L, detach(package:Remdr) & §T- T Remdr
Z7YHA—RNUTH564H5, $5—F library(Remdr) £ 722 & TR Commander ® GUI A =2 —%FOHT Z &
HTED),

ZIm6 EZR #MCHTIZIE, A=a—0 [YV—)] 5, [Remdr 75271 vOou—F] 28K, 7771480
T RemdrPlugin.EZR #3#ATOK KX V%227V v o35, ALFHEDL, [RAVVX—2HEFHLREVWETI71 V%
FMATEETA, BERELEIN?) LFREXAT7OIBRRINEDT, NEW(Y)] 2271) v 23 5L EZR Ml
45, ZOF, AVYFLORemdr A=a—lFA=a—Figd MEHER a2 —] (ZF->TW\W5,

Windows BRIEDIFE L, BBAERDY A FTABAENTWS, EZR ##IAHFEDORE=S I O—RLTA VA M—
WEdE, BRATA V&) v 93113 T, BENICEZR £TEELTKND LI ICA>TEFTH 2,

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



rjiL\:3OLXJ:0)ﬁE%:‘ZEUZ> 3 DO ~N

triplicate MIBFH AFEHO _MILERWETIE, TL—r ) =X —ZZFACH > T2 3EFHOY IWIZANT, 323 D0
BHE LU, Do VOHFIZELHR A>T UESEEERY, 220U > TWaL T2 20MEALTHhT WS e, ¥
H5HDBIEL WAL SRV, 32HNE, 2 OB ED Y 2 )VIZEEANRALTU F 5 AMREMEIMEVWDT, 8% 56 <EW
2ODMEDHNELWES S LHETE S, duplicate T/ < triplicate $2DIXZD/dTHB, HH A A, triplicate
TH IO NRDTL = RSIEV > RAUZETLHNDE S SWULRY Y TR, TRANPEDLSRVEVWIDEKRER
HETH 5,

YU TNHA XN IUETRSTEWFAVESR HEP —MARFRENEEZ 1 209 v Tz DWT 3 HEAEUZHH
&, 2 OB EOY Y TV TRl AR DD NS Y FOEENZHET 2720 TH 5, 2 2UMEMR Ve, #Hx
DPEMEDFEIGGE SN E N SWANT WD % FHIET & 22\, 22 OMHE A EHEfR 2= & —BLTLES 7
b, EHESETHA S &, RAMHEZFRTEEREVED 60, NS WA 401IZ2-oTLED,

REREE ODOFRERABD 3 DULDRE TR TRWIAWER MEMRIE, FOREEZEIHNEI D> TWVEEE
HEGUR 2 BETCEL D, MEICBORE R YR L 5T, MFOBGREERE UTHERL (FEHARIC IR 3 2 mIRER),
I U 72 WARHEDR O EOEEE 2 & IRE £ 72 13 B2 H R T 272 DI W5, 2 FEOEMERR Lran e, Eids
T2 ODOWEREBE->TLES>DT, EHERBFAHIZER L TOVTEL I I LTS TERY, BURDENIEE DS
HEBHTHZEH—T 1 VI b URGHEIER) mETH, MKkTERMFABREO AT — T OFEIZIE 0.1% & 5% OFEHE
WTHRIET 2, 3 fIRIERTT S, HEHERORARENELS TREME>TLES> TR ERIENS FLTERVA, %
DILIZKIKZENTEDZDON I FRIEDAY Y b TH D (ZDOHEA IR OEMER 2 HEL TRIEZP D ET),

N

2 RERETENE

FEIIZE L, CARDOTHN, FERES THA v Ihhide sy, - EWVWS b T, EEBREHEEIZDWTEH
B9 %,

FEEREIEVEIL, RA. Fisher UYL ATy NTITo - BEWEICHE 20, REBERSET T, ZOEOTH A v
&, FMABRPERABR CTHRRISERE N T 2DICBEAEATH S, bHbSA, b hEFRICULMER, FEHic
MELEE 285 RE7% 6T, MEEECRET 2B, MUY TV X0REEEGL, MYURMET VA~
ARl i S\, EEREHETRICIE, HIZSU T2 R TS V03B 5, AR TIEBATD 3 21220\ THiH
T 5,

o HI P Hp-FHBET YAV
o EATHEMI LI (SR f/ERIR)
o VU AL —IN—E

21 B—F, HR-FRTY Y

COFFAVEMD b, BIREE, X OHRHCH L TR URMETHES i, fAQLBORE TR 2L
DIROHE S DETHIT 5 2 L ATTE B, EHEDNDRETERE, HEOHD URED, V132 Y YO/ BN
MBIz 3 (AP TEROWE R 2 I Lo A, RENEMHMATD7 ) — K Y ORECES), &5,
HIEDB B REE, AT L5 L2 RO AL D 2\ 5 RIS A RE T 5 — Bk URE Y, BRI
BRIETH 5, UTO & > RTFRS KR HTS 5,

o MBI Y v < F (RA) BEDFMATBOMBEINLF V=V LNV EHIET S Z 2T, FMOEEHE

o S OWRBE DT EBIEOMBLT, BIMKIZLZ > OER2HKTEZ 2T, FTRREOMEZHE

o HIFEZ MO ATH CTHMEIBIZ D M PCESRZHET 22 T, BFE2RE 2 & DEHEREIPHET Ic e
T B0 EHE



22 FIEELEEAR (RE2RER/LEER)

CHIRIERICEMTH D, MMESICABELZHNRKEZS AN LUT, BRI VELIC ([TEYZVIE-720IZ, T
137%<), WL OhDWE (I85E) O 122H N, MWEFTORKETLLVIHDTHL,

/e 2t (randomization) @ JIEIZIF WL D22 dH 5, Fleiss JL (1986)“The design and analysis of clinical experiments”
1%, #LEE (random number table) D4 D IZFELELNESIZ (random permutation table) 25 Z ¥ 2#EFL TWVWB, o
h, STRHIVEa—RXY T MWMEXZDT, MOKREMDRLSTH, fliFIZT VX LEH OGN TE S,

FEFR DR IE 2 B T OEIHED LA S Welch D AEIZ & 2 t UE, 3 BEL_LOMITOfED L7 & — el &
BT (One-way ANOVA) 12725,

2.3 Y B A#F—/N—% (cross-over design)

JUAFA—=N—IETIE, TNETNONRED 2FEHOMNEEZITS, ZOL &, WYRME (V4+vy> a7 v K
IR, BIOMBOHEDF ¥ ) —F—N—%ltF 572D 5) 282, WHOIEEED 2207 V-7
ERETDHILEHVBETH D,

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

ZOMZETIE, HEMESNZ 574 A0S, ETHFRHMNIIN U TA#ERKE 43 A2BRAL, 531 A2 TV XL 2
BZR 720 ON—T 103266 N, ZV—"T 20265 N&igo7z, Z00—7 1IZIEE A 247\, 34 ADBBE L7z, [H
KHZ TNV — 7 2 ITI3EE B 24T\, Bi#ED 15 NThotz, Z0HK, 27OV v a7y MifleBE, V-7
20250 NIZILERA %, V=71 @232 N B 215072825, T 45 A, 29 ADB#EL DT, 2 H
DIIEZTTT L= DIEEFH 408 N o Tz,

AEBHOEREMEDOERTIE, ZBALF—N—ETHEEERENA NV AN G A 2% E 2@ L. 2071
A% EMETH B, WHDOIERDPFRICEELRITNUEZ O AF —N—I1Z LR THRVOED, SEOERT V1 >~
T, AT TOmEKT VT I VIREMND, FEREOREICL > THELZZ IRV S h, RESRMED, fiC
PSR, BICHESRMED, ZOHNP L VI HBFIZ L DENRNE S, ZNSDRAEABLRVIE S NET T
REMEDN DD, IZTRDOES BT =2 [oNzeT2d (SHAOT—21%, ZOLS BB TRIHEY 7 MzA
HF %%, B PID WA OMMNE S EERT 5, £ Ord.LD IXHEESMAOIEE 2k L, LD 2351 EM4: O,
DL MBI EEGORTH D, LD IXHERMG2EKL, LAWHEME, D PEEMGTH S, £H TO.Alb & T1.Alb
IR O MR T V7 I ViEEEET ),

{111y
=

*9 http://minato.sip2lc.org/pubhealthpractice/crossovertest.txt ¥ L C web 25 AFTE 3,



PID OrdLD LD TO0.Alb TI1.Alb

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

DHZTIE DX HHHBH, Z I TCRELBEAEFEDART), 774V DIF—XDAVKR—F] A=a—
MO IZDT —XEGHMAAFEE, TR © TEREEROMN] o S0 H 5 2 B EOMOSEMED i
UXERE DN ) 238AT, [RENELZT—X2RTEKR (2 2B EER)) oS TO.Alb & T1LAIb &Y
TRERIS B 2580 % BN (0O~ EEOEINT) ] O TFDFH S LD & OrdLD Z2EATH S OK 227V v 235, MEIZTOR
WD LS IZBo5N3 (225077 7XEFKICHEINS),

-~ N

Univariate Type III 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 ’***’ §.001 '**’ §.01 '*’ 0.05 '.” 0.1 * ' 1

o J

HUD Pr(>F) £\WH %l &AL Y, Factorl.LD OfFD 5% L D/INS WO THHEMA L LML TIE T IV T I VEDRAR
IZE22 D, Time DITH 5% L D /NX VDO TIEERBTT IV T I VEDEEIZEL YD, Factorl.LD:Time D1TH 5% &
DN VO TEESS LIRFO R BEFAMEVNERTH S (HH, BREIBRELT, FEIRTOTILTIVED
TIOEFNERICERS) ZeWbhd, ZOMEETIE, Factor2.0rd.LD ¥, Th%E&L1TIE ProF) DK E WMl
BT, ZUAF—N—=FHFAL LIZR LTS, WHESEOIERT 3R E LD -2 WA B,

mE, HHPRWEEE, KEAEREDHERPZREIN, TOREBEIFEHANIERL >72BE5 AV GND 2 FiMH
DHEDHRERRINDD, TOXIICHAEEEEE L TR EEHAMEEZ A58 TR IR,



/35A:MEQE%3-%§'%%% ~

HEDELE%2EZDLE, AR EHIFHORLIIEL IVHFMET S I LITHER L, Validity (F4M), Accurary (i

L& - IEMEM:), Precision (k&) D3 2TH5,

Validity (Z41) #2002 ELLHINTWS 2L, #ilxiE, ELISA THAOREESER VWY, HIENKTHRVWEDE
THIoTLES 225D T, HEDZELENMEL b, R LEETHROEKELZFTANDZMEIIENT, HEE VT
AN TEZOFE FHREFHICHE T, RESINAM@EF L WIMELRD 7208, THWVWI L EDOHUIAE L IZLT
T=VRDT1kgE DEIVRHIHELEH Y, FREZTOE ETIHAEIEL <IN THARW,

Accuracy (IEFEX) N1 7 A GRFEE) NI WIZ 2, E/HVOFEEAMNE->TVWD e (HBIEME->TWH 2 Ed), 1F
LEWEzbNS, HlRIE, MEK->TOWRWIRET 1kg L RREINTVWESAEFCTHREZHIET S L, HOKED
60kg DADH -7 EDKRIZ61kg 827255, TRTOADKEN 1 kg BESRREINAES, ELVWF—RIZE
5 N7,

Precision ($]F) RERMIZRIE (50 X LRHEE) WNIWZ &, FEKMEIPN X CV (BERE) AWhEnwI e,
HEORIIZHYET 5, HEEOAMMZONBEBELRTMTH D, HlXiX, FOREIRHWBDIL, BHEOLED
SLU GhEREBEY 1mm) CTHIZ20L, /FA (BARREHBK 0.1 mm) THlZ0TIE, BUNEED 1/10 £ THED
LLUTH, HEDNIHRLS, CVIE, ARMNTIZE UMHEIC 45133 OE RO JEM O AR (RRIEERZE T35
W) BESETE 5 72l R E O RFR TR ULMERED, CVHINEWIIEIREEREVE WR 5,

ERESEHEIZDWT, 32D UTEIZZEZTALDY, FHEVPFAEDEIZFBL TWI KT, EXy T4 VI BELLT

ETCVWBRILZRFIHT D720, MiAkZ ImL YA 27BERY NCIk-T, TOEI 2B TRE REFATHIMEHTES L

$3) CRABMEE SEED 10 EIEVET I EARThNT W, BLAZFERETHIUL, S5HELIFTL I TR ES

5, Iz 5 EOHEMEAS, 0.998,0.997, 1.001, 1.002, 1.000 7’5 Lz o7 § 5 &, FHfEIF 09996 25 L TH5, CV %R

THETB L, UTDESIZ02% KiliTHV, TOEREDERY T4 Y IOBEIZTFHITENEWE S (41, 1% KiliT

HBZEN1OOHETH 5T,

> x <- c(0.998, 0.997, 1.001, 1.602, 1.000)
> mx <- mean(x)

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

[1] 0.1855466

EMX DI, B, S RFEMZTNTORNWI ERRERDT, FIRIE, 205 20HFEMIZOWT, RBEEAT 1 & \WS iR
GEE 1 AR tRET 5L kv, RTIE, t.test(x, mu=1) THEEIF SN, p=0.6885 2D T, HMIAMMITHRELEND S
LIEVWRT, TOEBREOERYy T4 VIR EHIEREVE WA 5,

ERELDZIED O DREWERERY T4 T2 T5L, BEECIZRRESHIZR -0, B RELEFNEBHIZD
BWEWL I EMRB UL Bb ol HlZIE, 0.950,0.954,0.952,0.955,0.953 25 L e WS IR Z H L E4EIE, CVIX
LOERELALL 02% KETH Y, EEREV., ThEs, FTEHN 1 2V RERHICOVWT 1 ERtREZTSE,
p=6.605e-07 &, 100 HHD 1 L0 /NI pEAESN, EHEL D EHHMIAERTENHEMEIFSLNTLES>TWVS
ZEWbhD, TOFEOERY T4 V7, BEFXEVWINES EREIAMEVWE SR 5, #iZ, 1.100, 0.950, 0.910, 1.150,
1.005 2\ 5 5B %2 1 U7z 2E1E, CV 23 8.8% D TR IMEWAY, ’REFE¥ %2 1 95 1 AR tRED p 1L 0.6361 £ 725D
TEAME L BAOKEIREEAL IR, ERIIMEVWEIZIVAZRN, ZOBE, EE50%EDERYy T VI EHEATE

\amoﬁ%tmﬁémﬁﬁﬂ+ﬁmm$tﬂéiéi?,E&wffyd%mﬁtéﬁﬁﬁﬁéo .

3 T—9AA

MRICE>THRONEZT—RE IV a— X 2o THRENZOTT 5720121, £7, ava—RIIT—X%EA
NTE2RBENRDH D, T—RZOBECHHTEY 7 b7 z7I12&>T, ¥350WS ANHEMEYY? (ELLANTE, »
DRENPR VD) 38R >TL 2,

TN HBED T — 2D WTEM A 7Z1017 5 56, BETIHELTH I WL, 27 2 Fii & O CEER
iz ANTLE->TH &V, HlZIE, 60kg, 66kg, 75kg £\ 5 3 ADOTFHAEE R 2> TRDBi2iE, 7ar7h
123 U C mean(c(60,66,75)) F721F (60+66+75)/3 £ TIX W\,

U UEBRIZIEE 21 XDKRERT—RIZOWVT, WAWARSHZITIHANEL VDT, T—XAHEOHIX
2T ONEETH D, TDDITIE, FUFABEEZEVIRLTE LD, EDLOTRKERT—XTHDLLhTRITN
I¥, Microsoft Excel D & 5 BKFHHEY 7 NTANT2ODBFRTH A5, EDLOTHMABH L LT, 10 AOXREFIZ



DVWTDHRELREDT —XPRORD LSRN TVWE LT 5,

E3 Microsoft Excel - desamplexls
= =

WREID HE (cm) KEH (kg)

1 170 70
2 172 80
3 166 72
4 170 5 1 170 70
5 174 55 2 172 80
6 199 92 3 166 72
7 168 80 4 170 75
8 183 78 5 174 55
5] 199 a2
o 177 87 7z 168 80
10 185 100 - g —
9 177 a7
10 185 100

¥ 9 Z 1% Microsoft Excel R X DRFEY 7 MIATT 5, — & LOFITEERHE2 AND, HARFENIG R 72 55
FXHRAF, VoD REMR I, LATHT CEACY A REMRE) KLTEKO»EHETHD, ANdibo
7256, —H, OV 7 FOEEDOERTHEFEL TE L (Excel 725 1E* xls JERX, OpenOffice.org D calc 7 5 IX*.0ds &
K)o ANGET UREIX, HOE®ED L 51275,

Wiz, ZDERE2ZXRTEYD F XA MERTHIET 5, Microsoft Excel D&, A=a—N—0 [T 71V (F)) 5
(2N TIRE] 220, EBhdT74 VR0 —FBFD (774 VORE (T)] DT NVEI o A=a—0s [FF2
b (ZTREYID) (txt)] 2EIE, HBIMIZZO LOFTOT 714 VAOTERFH xls 25 txt 122D B DT, TEME (S)]
REVEMGIEOK THSE (FORZ Y —vvay h&2R), BROV— 258 Ty 7 ORFEEZYR— b LzER
THRVWEPWSISEENRRINIPMEL T XV 2BATIN, TOEBKIZExcel 2T LIS THE, MEE
BHLTOWARWDOIZ RFELETH] LESESE Y« Y RUMBENSED, BRIZREFELTHDIDT TWnx] EEXATEL
(MFWw] Z2BATHERUANED EEHEEINE7Z1TTH O MEIZRV), ZOFITIE, desample.txt W TE 5,

T
QX CiE- -

O R o |
A 7r MO FE R A T —]  SvUti

RIVY—=ILVEMH->T, TOT—X% Dataset LVIOHARDT —X 7 L —LZHHMALGDIEMHET, RO 117% A
ATEETTOY (EELTFFARN T 7 AR EINT VBT A L7 NUDEET L2 M) IZR>TWARL TIEWL
I\,

Dataset <- read.delim("desample.txt")



a I
Remdr TDY TRYIY FFRART—IDHIPARIE, XZa2—NR—D [F—4] B [F—FDAViR—K] D

[FERNT7ANEREFEI) y TR—RD5] 2BWTY, [F—9ty bEEAT | ORMICELRBRBEED
T (EHEE L THERADZXFNRLATELVDRED, T7 1)L hTid Dataset E72>TW3), [71—ILFOK
YWES] & 128 5 971 I1ICEZ2T (1971 ORICHZO%7 )y IThiELWw), OKKRIYV%EI Y vy
ILTDLT—9 T 7AILEERITL N,

BE, 79T 7AIRELET, Excel LTHEAZRERL T OE—] LABRTHNE, [T—9D1 VK-
M OTFFRAMNIZAARIEI) Y TR—RDS] 2BVTT 9ty NEERITEE, TOUy TR—RKDS
F—YERHAL] DADFIYvIRYIRICFzv 95 ANTETE, (F—9 7714 L%E5RIELSIZ) OKRY
VEBLEEFTT—IDHEHAD D,

Windows iR Ti, R-2.9.0 & Remdrl.4-9 Lg% S, RODBC S 4 75 Y OHAEEIC K > T Excel 7 7 1 L& E#E
FHAALZEETED, [7—491 O [7F—9D1 VK- b1 @ Tfrom Excel, Access, or dBase dataset] % i\
Tl 15—ty bREASD : | OWICELLSBRERE2DS, Excel 771 ILAERACEY—MERRT 4V RN
HTLRDT, T—9DA>TWE Y — N BRIZEENICETH#AD 3,

GEBZR T 7740V [F=RDAYR= M D774V E2IE7)y TR=F, URL2STFFA N T =R %25HAAL ] 2HLH, %
IZFELCTH 5,
PEZR TIX, T7740V]) [F—=&DA »HR—1] @ [Excel, Access, dBase DF— X% A >R — 1| %F<,

o /

4 T—YDER

T—XDRBIEEZET 5121, MRET200MENTH S, AROBRFENERMAEIIE, N2 — ViU T
BFas¥a—RI0@EPTENTVWEEEDNTVWED S, TNEENPSIBRVTERRY, £/, ANIAEFzvIT
5LTHHENTHS, DEY, T—XAIPKDo75, AEUBEICHRETREL VRS,

ERHNETREOHEBIZL>T, IFIFLRMROLEVDH D, MREBROGGX, EBSAN, MALTHES S
7, WII7, NI I7BNRENTH S,

survey EW) F—4 & f> THIRT %, EZR Tl MASS Ry r—UAEMHASO0—REINTWBDT, (77
AW TR F—VILEENDT -9 EHMPAL] BH, Ry T—VELTMASS 29 TILIYvIL, T—9tY
MeLTsurvey 2 7L v o LTHS TOK] Ry VEIY Yy I T B,

“survey” WO F =R, 7T L — NKEOFE 237 AOREMRTH Y, GFNTWBEEHUL, Sex (MBI : EX
), Wr.Hnd (7% & <M & FOBHE L /NMEOME, cm 5467 0 BUEE), NW.Hnd (R & FT2RWH OB & /NMEDMHE
B, cm BA7 : BUEAY), W.Hnd (FIEF : EKAE), Fold (BEMAZL EIZEBL LN RIZREN? A0 E, EHE,
EL5THER, O3 KENSKRBERNM), Pulse (MAKL 4 : BEA), Clap (MFEEMEEDLELE, 560
iz 202 A, £, Eb5THRY, O3 KENSRLERE), Exer CEBSHE : SHEIZ, B4, LV, D3K
M 570 2 BRM), Smoke (BMUEZE : AV —2RE—H—, EHIRIZIES, KLk>, ;U TERDRW, O 4KERS
5 KNE), Height (HE : cm BAIOHMERD), M.I (BEDORIERA VY RUTIN (714 —b/1VF) ThIhi
2, AMYvZ (em/ m) TRINEZRTHER), Age (i : FERAZOHMIL) TH 5.

ZOTF=RITVL—=0%MfioT, WS DOPDFFT7%2{HTHALD,

41 HFIVEHOBE

EHSHR MILOFEL2MEE LT, BRAR2EI2IZ, ZOMBEE2MICERZEKTHS, HHREROA4NTZ X &
3 HhiE, R Tld barplot(table(X)) THiE X5,

10



EZR Tl 17571 I 57 (BEE)] %8, E#HE LT Smoke BN E, BUEBEZ LD ABH T
Oy k&ns,

BALTESS T [HIOMHEOHRKEEZRMALITZMTH S, R TiE

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

THiFi X115, Remdr ¥ EZR TIE#IT AL,
w57 KMiEELKREZ 100% & U THREOEEGIZUER>TRY > THEY DI ZKTH S, R TlE

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

THEXN%, It Remdr ¥ EZR Tl IF AW,

42 EREBOHE

EARNTTL BHEZELIIRY > TERAMAZRD, HMONTERZ2EDTHS, R Tk hist() %
W23, 74 bTlk NHEYZ] KGO HE LT “Sturges” £ WH T TV XLRFEbONEH, BIR
MIZE W 2525223 T&5, £/, T7A4ANVITREME T~2BXT~UT) THY, HRT
TEIZHWO NS [~PLE~KH{H] TRAEAVWZIEEZHERI NV, [~ E~KH] T Lzwe &,
right=FALSE X W5 4 7Y a VEFITNIEEW, R 3>V — )L THEH (Age) Db A b7 LEfivd 5121,
hist(survey$Age) 7275, T10 %A E 20 & Kdi] 25 10T L ORED T AN T LE#Mi< KO ICfEET
5121, hist(survey$Age, breaks=1:8%10, right=FALSE) &3 3%,

Remdr ® EZR Tt (9571 @ TER MNT T 4] %BR, survey T—4 TlE, & LT Age 5EARIE,
FMOELA RN FLDHITE (FTFL—RREZOZEDT—IDIFTED, 70 RULDAP 16.75 mA L,
KEELS L AVEROAEEZENTWVWS), Remdr % EZR Tld T~LlE~KHE] ICIETERV (ERM
i, F& T~LE~KFE] OAFITVT—SICERLTEE, BU/>7 (BRE)] THRBETSZIELET
x3%),

EEETOY b EHREARD ERAHLTVENRE I DERLHDTH S (IEHRSMITY TEE > TONIE A ERR
iz R), R Tl qqnormQ) BIEzE W5, Hlz1E, survey T — X 7 L — A OAE (Pulse) 122\ T IERE
7oy b2 ITIE, qqnorm(survey$Pulse) &3 5,

EZR TiE QQ 7Oy MITE AW, NEEHENT] NEHRER ORI TERMEDRTE (Kolmogorov-Smirnov
ME)] TRELRABICERA N SAICERS2TOMBREERHELT<NZDT, ERSFERREZL
EINERENDL,

BIERR (stem and leaf plot)  KRAKDEEE (BEEIXEI D &2 5 OS5 E 5 10 DEBUZT 5 Z A% \») ZHEZAERT
HBrel, TNTNOMBITHEY T B EOM M VERS 2L U THEITHERTHERT 5K, R Tk stem() Bz H
W3, AUTF—Z TOHBOBERTRE T 5121%, stem(survey$Pulse) ¥ 9 5,

EZR Tt 757 T8ERR] &Y, TEH (1 2FR)] OBADLS Pulse 2BAT IOK] Ry V%
)y 3 hniEOutput V1 Y RIICTFHFRAMASINS, SEIEFLAF TV a VI EERRETH D,

5t 'K (box and whisker plot) #lIZZEEEZ & 5T, 1AM E FIZ, F3WHMIE RIZU-FEeE S, FRE
DORBEIZHERZTNT, X 5IZH L O L 3 Moo (MAMHEP) 2 155 LMoz er e LTE]
PUARLO T EH 3WWAMD XL, erokiviinfizAnie LTcO%2 7 vy bLEKTH S, 7T
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IV TREANLEZFe SR ERICER TR &, J’Wk@ﬁ\ﬁ?@ﬁ?Z%i’b{ﬁODﬁ%?ﬁﬁlﬁ&’ktf'@%E)O)’G
R TH 5B, R Tl boxplot() B EH WS, #HlXIE, survey T — X TBUYEIR L (Smoke) BIZOMAEL (Pulse)
DFi e I %< 1Z21%, boxplot(survey$Pulse ~ survey$Smoke) &3 3,

EZR Ti& 15571 @ T5EOIFR] %2R, survey 7 —4 TEERRIICOHBOFEOTRAE#ME B IC
I, TEBIY 2ZH (0~1 D&IR) T Smoke %3BU, LTFOGIFDMBEE LT M5 1 MOAIER-1.5x oA
FE. 3 MO +1.5x MONIEEH] OEDS VARV EFcyv LT IOK] 27Uy I §37EFT
&V, BEBRDIS7ELT, BHUOFEHEIS—N—42KRRFLTHNRTERZES (571 O T#H
757 (FHE)] £/2E THIMRT 57 (F81E)] TTE 3, survey 7 — 4% CEUEBE I & IS OAKOFE
BEEIS—N—A2KRRLTUTNBETREZWAS, TEF] &L T Smoke, BHZEH] & LT Pulse &
Ki%’*‘ti‘ct\,\o I5—N—C¢ L TIHEBERE (F74/0), EERE, EHEREISRBIRTE 3,

J/

B (scatter plot) 2 DDERAEKOBRE 2GTDONVH EDRE L TRUEZMTH S, R Tl plot () BEE AW
%, BirBMIr iz eoTay b ELEZWESIZplot) D pch A 7Y a v TCEOHIF72D, points() B
BEF-oTERITLLAEDTES, HI I :i@é’l‘%"%ﬁ%fbf’b\ %4 1% symbols ) BB ZE NS Z &M T
E5L, EROBEGEEZBEOBBREZFARS DL, BERIE LZWEEIE matplot() BIE X matpoints() B
Ba, WexDr5 7L TURTREE ube_L\ A3 pairsQ) BEZH WL ZENTES, TR HIIX
FHEMNTUZWEEIE textQ BEBMRIH X 2L, YUATRAL T — X AT XFHE2MNTLZWEEIZ
identify () BISAMEZ %, survey ¥—& T, R a2V —)L&{fi-> T, Bz F# (Age), #HlZ 5 (Height)
ZoT7Ow hUL7We EiE, plot(Height ~ Age, data=survey) & T TIERL,

EZR T 1571 @ TEARI THIT2 (MBHRITI] A =2 —Tpairs() O#EELREINTWS),
BRICY—V%5EZBIEETES,

5 ECibHEET - D DEMRMY - AniE

FlEEHE, (1) TR ORMEET2HN, £ Q) T—XANIAOWEESE2F v 7T 5HNTHEAET S, &
F0IZEWRmKRERR/ME, KETEBEEFEREVFONZGEE, ANIAEE ST, BT —RIVBEE-T
ALRETH D,

R RICIE, KHHEIZ WS T, AMOMEEZRT THUMER ] L DHDOIEARD Z2RF NESDE] BH D, Huib
A e UTIOEE, hifl, AL <V SN, 56 2& & LTIROMK, SR, USRI, PUOAIRZEH
L<HWwWLNS,

HFMER DORFRKZEDIZLLTD 32 TH B,

TE (mean) DAOAEZRIHEELZLT, o HBIIHAVWONS, EROERRIDOZHOIZTF1 v Eh
ROBTE, HBIZHWSNS, RNRIEED 1 22 LT, EHHEIZ, W 2hDFEEREEZD > TW
%, HEEEOHTEEHE L 3 2V HEIFSBIZITONE D SREATE LD L way, HATES LT
DBEYTH 5D,
HEMOFHEMEy (T2 —-HKET5) &

X

N

Thb, X ZZDOPHIZB T B4 DETHY, NIMEOHRBTH 2, Y (VI eFHETS) &, —HOMED

MzERDBFAEETHD, ThDLE, X=X +X+X3+..+Xy Th5,

BEARIZOWTDOFEHEEERDBRE, BEFIZOWTOREE—TH5B, 770, BRTHILSWETRAL -

TW3, EBAVEX (Ty 7 AN-LHEETE) &

M=

- X
X ==
n



Thb, nld, LLIAERYAXTHB,
HIRAZ, HANEEHE, B4 DEIZHLEAEZNPTITEFLALLDE, EADEGEFHTH-ETHZ, R T

=Ly, _ _ _
n(X1) + na(X2) + ... + ny(X,)

ny+ny+ ... +n,

RfE (median) HRfEIX, RADLEIBZOMEV/NTL, EAVZOME D KREY, LWVWIEKEKT, AHEOH
RTHD, V2D L, FRIEE, SFEDDZVIIMEOBIIESWTHGE 2 DICFENEITEMHTHL, HR
fizkdBITFRNIFZMbRWY (RESZFHE=7LITV XL LT, WREEX (sorting) IFHE), M4
NEOMEEZITIZA W (EVHZ 5L, AN UTHEETH Z), FEAZDHIINT 55 EEL central
tendency DIRIEAFFRIETH 5, R THRMEZFHE T 5121%, median() WO EEEME S, BEB, T—XHME
BEOHEIE, HBIFFRIZIE oL EEV2DOOMEETE U EZRREL LTHS ZLiZR>TWD,

&4EE (Mode) HHMEIEDH S LELEHENLWVETH S, TATOMOHBBENEL WHEIE, BEEITELL &
W, R Tl table(X) [which.max(table(X))] TEohd (272U, EROBHM D 2LE1E, IhiZe R
HENIWEUPRRINRVOTEER),

X:

SEEER, (1) DO TRTOEEZEUZETH S, Q) AUREN»SY YT VT2 EVELUEZGEII—EDME
L%, 3) L DMFIBRPRETHDONTVWS, LWHIREEZE D, EAFHEMD S RHEMOREERE MR L 20
BEIZ, bobTRIfMbhs, UL, (1) MR EDORE L ZITRTw», ) 580 0b 554 TIHRFRNE
BEIGEND BN, LWIHIREADRH Y, MUELRD >0 T B0 0 H 720 TERMATIRAEBEOEEE U Tl
DFEPEBNT VD, BFHEIL, EA% L 5728 EOMAEOREEZIIPT VL, oL BHENRHWEMUADERIZ
Fo{fibhizv, UL, BREBROMTHEDANE D 5720 % BRI WIS IZBRBEIRIZIDO U, ZBEREIZOWV
TIEBME L A 700,

ZZ TR 3 ooz, MY (geometric mean) X FHFIFYS (harmonic mean) b, SO EDOIRIZE L L Tflib
NBZEeNHB, BAEHET - RXOBMORAFER iz L > TEEEEZHLUTCRIZELZD D), #AEHIET—X
DHBOFEIMEDOHETH D, b5 ¥u 20T — XITIIM ALV, KELNIEDKEEZIHZ WV E WS Fl
BHY, BT, &ITTF—ZOERHBUERDHIOEVEEIZ L HLO NS,

—Ji, AEOIXSDE (Variability) Offflie UL TRIENLZEDIEE, UTD42TH5,

M4 &5E (Inter-Quartile Range; IQR) P AL 12 DWW TS 2RI, MBI DO WTHRIHT %, RS WS
POIHFICWMARZERAT, 4 D2DFLWVEOBZRIT 2L D 1/4,2/4,3/4 \ZH 7= 5M%, MM (quartile) &\
Do 1/4 DEDE 1 WUSAL, 3/4 DEDVE3IMUSMTHS (DF D RED 25% OEIHE 1 WAL E /ML, £
D T5% DMENE 3TN L VINE V), 2/4 DEEWVWSIDIF, b &S EMEENEFHE NS ZEENS, $H20
ILFHFRIEIZZE L, BroEZEIANEbhr2E512, brIEV4ERRETERVWEENRELAAH-T,
ERSBATGEL TR ORAGETHANBNTNEAREMNLNH 50, TOHEEIXTNS 2 EET 500
WTHD, 72, B/IMHE, BRMEE, 51 EDAL, 53N & il iz 72 5 DO & FEERNE L FERZ
DB 5 (R T fivenum() B CHBEN A RO D Z DB TES), & 100NN, 22 MAH6L, 53 oL
X, TNETN QL Q2, Q3 LT HI &h b D, MANHIPH L Ik, H3WAN L 1 WA OMETH 5, E
T O Z PR L T, 2EOHRMED 50% (0% D RFBENEWEEX SN EH) MaEnsfifz
BTN TED,

Mo ffmZE (Semi Inter-Quartile Range; SIQR) M (iHiPH % 2 TH| - 7=l & W pif 2 & PR, $ Ui A R FR
RO EMSAETHIUE, hIMES A F ZAUSRRED S FIME T 5 ANF AR E TORIZLT — X DESHE
ENDEWIERT, WHOMREEIFEEREETH S, IQR B SIQR & MO ZANEDHEE ZIF I W
U, DHPEATHNTEMEZZIBETH B,

OB OVWTHALTH L &, BARTIE X IZES X OFESOEEKTHDN DA, ABTIIMERER X OEALEN X THINE LWV
ZETHB, AL LD BASHHOEKRTHONZDOTRILLAWVWE S CHEI NV, fHEGIFXC LW RAVRINIGEEEE VLS
Thb, AL X LEXTONYETH S,

AUAGK TR AR L NG E TR BIEE L2, FIE A, BRICBISRZHT 20730 A 20 L, FEIUE FRAEYE T ERIZEL - 1Yo
ZNOE S I EMER D 20 ST E 2 EL I WENHIT 2D, FHEREHLTWAHGHHREZ RS & S3EEIBETH D, FND
T AL RETRRINERETH D,
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281 (variance) T— X DfE4 DL FHE L DEEFE L WIH, 1 FA[ORFZE L 75 A[ORZEZ2 FAZ RS
I, fREETR/LT, TO¥HELDE, SHMEVWIHEIRS, SV I,

XX —p)?

N

TREHING 2, A n TEHERDYIZCEHHE -1 TE > T, TMFEHEK (unbiased variance) &\ 5 EIZ 9 %

E, BART =X oHEMONREWET 2DIZMHA 5, L, RESE Vi 1,

%

V)2

%mng;f)
TH5 (R Tlkvar() THLND),

T fR 2= (standard deviation) KDL HRZ & 5723 DOAEEERFAETH S, FHEERTERZZ2EREZL D, &
RO TESRE & o723 DI, AREERELFIENS (R Tk sd) THEOSNS)3, & UAHPERD M
72 51F, Mean+2SD* M DHIPHIZT — X D 95% MEEND & WS EIKT, FHERAIFENRENTHE, 1B,
ZHIEUT VWS D, EHEHE:E ) ZF— DR 52 TR T, HEMDIRXS2E2RTMHEROTRALZVE
SITEEI NV, FIZIE, FHEOBEERER, Y PV ORFEEFREE Y~ T 1 ZOF LR TENE
Bondh, BRiE, T UEARMEEZMESEIRL T2/ L7725, BN EAREHDOIXSDEIE, —
EOMER T DHWFIIB I L] WS L TH5D,

LD EBEEET 5IC1E, EZR TIE, [REHENR] O NEREROMRIT O NEGEROEN] 2@AE
E AN

AADERMEDOME L, EZR TIX, THEHENT © DEGEROMNT] © NERMEOME] 28T, £ L LT ubc
ERATOKRZR V227V 233K TTES, HEMIZaLEIO 7=2A3I )L/ JREL Y ¥a="7 1 VIRE
OFERDBEKRINDG, ZOPITIFHERNPEZR DD, ZHho DMEIIDHFEOEREANDT 0 —FBRIREDT, KRN
—HLBEVWILbH D, ZLORETFENT —ZONMOIEMMZIREL TWBEA, ZOMETEMMEAEINX b
5 &N o THEBINIZ BB ) VT A M)y ZHETR S TEWIF R W EIER S 72\, JIST 2 EARDSEME D 2 H
BWEWS R ERET 2720 D t EI, 2R VEERFEROT, ERAGIIR--TVWEEVWARTEH, 20F
FETLTHOVEABE N,

ANMEDHUEE, EZR T, HEEHRNT] © DEABOMNT ) O THANEDOKE] %3EA T, 28 e LT wbe ZE
LTOKARZYZZV Y 7T BEITTVN, AfEiz NA TEEBMAZHLWEREZERT 228604 7Y a
REPSEABIZTES, LU, BRIZEVEZED, ZOREZT TEEIICANEZRNAT 2 Z 8 EXBEDTE R,
F72, ZOHITIE “No outliers were identified.” & KR INE DT, MHEtFZRIIANELRH 5 21XV 20,

6 MI2FEARDEDKRE

E¥HEI T L {fHbnd D, ERMIIESIRE TH S, KBIMEIEX, BEEREVHrSTHE, TOT—XIZEEND
HEREZ, EAPRNINEZNE I NV 2MEBEHRICETENLTLES Z2ithd, ZNEEBREZBS LT ET
HoT, MHEEELEEEMZRT AN > & GHKZDEN, ERANREFAORMERDOT, ZOHEETHREZ UL
1T %, £ o &%, Rothman & % Greenland &\ o 7= G D H 1L, (KGRE & 0 & XKEHEE, KEHE XD
b p SO P DA AEIIZ L VSR TH B LWE L T W5,

AL e LT, MNIZ Y Y T U T INT 2RO EIMEDEN N WS IR OME AR E A & S, W, W
2, FO, MEOHBKEZRO TEIPRIXR SR, MEOAREAKEL X, Mo TRBKGIVENINTLE

H2 s AT B L X F 2 RO D S THD 2 F LT & LW,

13 KA 4 BUERED BR D A RHEE R 72 DY, AR 22 13 AR B D W iR 73 O THBD V- HIR & K3 5 Bk T AR % L IR EN 5 721 T
HoT, —MIC RHEHE(R % O RRHEE R TR,

A4 USHZ DX 512 2SD L EANDBD, ERAAD 97.5 /8— 1 ¥ b lE 1.959964... 2DT, ZD 2K, Fnizn2L5WEWSEIKTH S,

S ) 2B B0 EA Y XA T EFEARNE WS IRER DI D\WTI, fmsb T4 75 V1T pvalueplot() BI$ e U CHEFHATH %,
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STERD, TOMEDKRELBVEIEDOLNDELDTHD, ZIT2O2DFEXiNHb, 74y VY —MDEXSHT
X, pfE (BEMER) 1, BIRINLTFT—RHD0IEH - LR T — XD W CTRERHAK O SIS E iR T
Hb, BLBONEZ pENNE o725, RIBEHIE-TWE YR, BBTRWI PRI -7 eI NnG, x4~
V=T Y VROBEZFATE, WEKHE KB OM A2 E R LR TERST, MEEREVELY YT v I %
fTolzEizfBonsd, ZOFREOMEEZFEANS, WL, RAYFRMKGHVEL K TRAINIRETEHAREVDIZ
BOTHEHTHEVWIWBZLTLUESHER (I A »2VWIEE—OBERLITIENS) &, RYFFH-T
WAIRIERSIZ B> TERIRL T L E SR (E-HoMite iIn5) Ol 25, Zh5 2200F X HIXERL
TR s6T, BMEZRNTRETH D,

WE, ARKMEL0.05 20011295, EROEY, MEDHIZROTEIRETHS, HoOoNARRELZD
XNV E E, FENREENDD 2 L E X CRBIHZ2ENT 5,

T 2 BEM ORI BRE D ik, AT LSt o5hsd,

1. RNEB OGS
(a) EMDAITE VS (shapiro.test() T Shapiro-Wilk DIREM T E 243, FOH;HE % BEWMICEM L T
HIlrg R ETIEARL) : Welch OFUE (R T t.test(x,y))*®
(b) EFNME & TN T W B4 : Wilcoxon DJEMFIFE (R Tl wilcox.test(x,y))
2. AT TVERDGE : FEROXEDME (R Tld prop.test()).

6.1 HEDEEICDOWVWTD FRE

T, HAFABEZL o THEONMN L2 00BMNERMX &Y (Y TVBDE L ny L ny £35) 1IZ20T, ¥
BEIZEDRDDENE SN ERETHILE2F R 5,

2DODRMERX & Y DRRIER SX<-var (X) & SY<-var(Y) DREWVWHZNZ WG T (BUTFOFHPITIX SX>SY 72
722 9%) #Hlo7z FO<-SX/SY A% 1 H ¥ DFX<-length(X)-1, %52 HHE DFY<-length(Y)-1 ® F fHIZHES Z
LEMFoTHET 5, MR 1-p£(FO,DFX,DFY) TR SoN5, LHL, FO #FiHE LR TH, var.test(X,Y)
THEIBWDPE D DOMENFEITTED, £72, 1 DOBNERX & 1 DOHFIERCHH-T, CO2HMTX D5
BOAELWREIDRET DL VI ARAINTT—REANLTHBEE1E, var.test(X~0) 2 THIE LW,

EZR T, T#EEHENT] © TEREHRORENT] 5 R EOENHEORTE (FRE)] 28, BHEH (1 0:&
R) OBNS X%, JI—T (1 DFR) OBHS CEEV (EZR TEHRERBICLASTHEERS) ,0KKY Y
YY)y U3, survey T—9 T, [BLEATERODEICENRV] EVW) RERRERET 5I1C1E, BHNEHK
& LT Height %, JIL—7& LT Sex 5B, OKRYVEI v I T3E, BRENFRODOHEREZERN
Output 7 1 ¥ R IZRRSI N3,

6.2 Welch OAEICK 2 t HRTE
to = EX)—EW)|/VSx/nx +Sy/ny DEHE ¢ Dt DFEI/KD Z 2o THET 5, HL, ¢l TRk 3,

_ (Sx/nx + Sy/ﬂy)2

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

R Tl¥, t.test(X,Y,var.equal=F) /Z7%, var.equal D€ % EME L 2R IZE DI T2 W 2 {KE L T Welch
DMENRRINDEDTEKLT t.testX,Y) T\, BNER X LHEPIEH C LW ANDOMHLAFDHEIL,

¢

16 2 AU HeL o T 2 BEDRITHBITIEN RN &\ S FHERHIT F MEL, HE 0 I BAEnT E25418, THMOEONEET2ETHA
<, 2RENRA B LR SOV Y TN EEZSNBDT, EHMOEDREIEERAEV LT3 EX LB, £, HOTIE, ETF
Wt U 2 BRI CABITEA R N & X B0 1 02, hHIUE Welch DRRSE, LV BRE &\ 5B X A LR - 700, BEEAY
A AR S A E RO Y I 2 L= 3 VERIZE D, FREOKEIZE 5T, THEOEOREE L &
1T Welch DIUEZ THIZEVZ Ehibr>T V3,
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t.test(X~C) £ 95, survey T — X T [BLZETEHHGRIZEN L V] LW RSB ZMREL7ZWvwE EiE,
t.test(Height ~ Sex, data=survey) 9§ 3,

EZR DOB&E THEHENT] TEREHROEN] »5 N2 EBEOTHEDOLE (tHRE)] 58T, BMEHELT
Height %, LbERT 28EE LT Sex 38V, [FNWEEZZTN?] DTDS VA KRS > % [No (Welch test)| D
FHEFzvILT, TOKI R9V&V)v I3 2E, RN Output V4 > RIICKRRENS, BAZhEThODE
B, MRBERELRERRO pEIFTREN, TS—N—PALFICHVVEESEEL2ENTTOY ML, ThiER
THRALESTZ 75 BEMICHEI NS,

7E, BITEEE  AMREEREDHE I N TVWABEOMRIE, T —N—{E20KS57RELHbhsh (R
T, barplotQ BAETH I Z 7 2B L T2 5, arrowsQ) B TT I —N—%1F3), ¥I T 7 %< IFiEELR
EEIZ UL TIRWIRWZ 2iItEEI Nz, ETF—283HNIE, stripchart() B#EHWT, £EF—ZDA b
Vy 7F ¥ — M2 E, TOMICEIELE TS —N—2ITRTHP IV, ZTD72DITE, ENEHEHNERE WS
AL TEWITRWOT, & XIE, 2 20&EMEHV <- rmorm(100,10,2) & W <- rnorm(60,12,3) 2% >
=5, ¥

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

EQAd e

e N
X <- stack(list(V=V, W=W))

names(x) <- c("X", "C")

DEEMUTEBLBELRH L, Tuy MFTHITIFRD &SI AL T L WS,
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

6.3 WISDH 2 2IRADFIGEDEDIRE

BEXRRIZDOVWT2DTODMENRH B L &1, TNHEM2EALAZT IS, HEDDH D 2FEAL BT HHY)
NIRDIE W, BERDEYINZER D Z DR OREITEALDTIIRL, HAZLDENE R SIE5 PEREN KDY
DIFHRTDH 5,

HIBDH B 2 EARDDMKREL, pared-r ME LIFIEN, BREVE U TEATHOMEOEZ2FHEAL THED
EORFEHN O THEZNEINERARDLZLIZkb, R THILEOHDLEH X & Y O paired-t ME % T 5121,
t.test(X,Y,paired=T) TEIFTTESL, TN t.testX-Y,mu=0) L E(MiTH 5,

survey ¥ — X T [H§ L /MEORIRELGF E T L Z 5 THRVWFORMTENR V] WS RERHZMET 5121k, R 3
VY =TI, t.test(survey$Wr.Hnd, survey$NW.Hnd, paired=TRUE) &I CiX&\, 27 F 7I3@%, AUAD
T = ZIRETREIO T, FIZIERO L5147 TE, Z2 1em MINDO ANFE, FIEFERN 1om UEFEREF I D RKEVWA

A7 Z D#EFIE, EZR T (725177 —=8%y b O TEBOEME] 5 THEROLBERCRHAEREZT -2y M2ERT 5] 2EE
fiifIc T TE B,

BEZR TR 757 TRy b Fy—h] TFOy bFEEHMELTX, BATERE LT CEZERI LT, EF—RITDWTIF jitter TIEZRW
W25 7% e NTES, £/, PHEE T —N—2BTHEAL TS 7 175 7) hnks 57 CEHEfE)] THik 2entE
%, =L, Wi#zERGDOESI LI, 20134 8 ARNDO EZR DA =2 =05 TER,
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3k, FEFA 1 em BLEFEREF L DN WAIRRRT, ABDOD DB HiPrN0 5,

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

matplot(rbind(survey$ir.Hnd, survey$NW.Hnd), type="1", 1lty=1, col=C.Hnd, xaxt="n")

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

/
EZR Tl THREHENT] NEREROENT] 55 THEDH S 2 BEHEDOTHEDRE (paired t 1RTE) | Z:&ER, 51

DEHELTWr.Und %, FBE2DEHE LTNW.Hnd 5B, [OK]KY>%E20 YU v IF3E, Output 71~ R
ICERIBOND, BEKES% CRERRIFENSN, FIZFOALZI TRVF LY SHEB L /MEOERH

BICBEWEWR D,
\ %

6.4 Wilcoxon DIERIFIMRE

Wilcoxon DEMHIME L, T—XBANEEEATVDIGERERDMAP S RELNANEZRHTHIBEIZHNS
N5, EHOETHE L VI UM T =X DORHIZDWTORERBHIRN (V8T A MY v 27R) BEORTRNE
JiETHB, NTAN) Y IBRMETWRE, tREZMS X5k, DX b, M7 2 BARD A DOAEIZZE DR
NESPEFNDLDIZHW S NS, Mann-Whitney O UBE L (205 2 DIFEHATIEZRWA, Kendall D S #E
b)) BEMIZEMTH D, T—XHBD DMEMO P T, HPALHUIS U COEBEZRORIEN DT, ThEffio THREL
LD L WO RMTH DD, ARETIEFEMAFEOBRPIIEKT 5,

e LT, survey T—X T, HE (Height) DM OALERBRZETEMRNE WD IR ZMEL TA LS, R
IV = )VTIIfHE T, wilcox.test(Height ~ Sex, data=survey) TR,

EZR Ti& TR D T/ VRS XA N v IRE] B 5 12 BEBOLE (Mann-Whitney U #7%E) | %, BH
ZE#E LT Height %, 8T 2EE LT Sex 2 BAT IOKI R¥ V&I v U T35, REERHD Output 7 «
YV RDICRREINZET TR, BOFEERABICHEI I NS,

6.5 Wilcoxon DF ST X IBLIRE

Wilcoxon OFF BT EMENME L, SIEDH D tMED /) VT A M)y ITHD, TITEHELAEWS, %<
DHfEHFDOBEBEFIZW > T WD,

FEHIZITHLUTEL, survey T—XIZIE, MEFORES (BIEL/NMNEOLIHOIFRE) %#EEKT 5 Wr.Hnd 2\ 5
EHE, MEFTHRVHOAREIELERT S NI Hnd L WS EHEDEENTVWBEDT, N5 DO EIZEL TN
&N D IR & A K 5% TREL TAL D,

HUAIDWTHEFLHEFTRVWADFOMADT — X3 2D THINDH DMENWHEIZRD, RIAvVY =)
Tl¥, wilcox.test(survey$Wr.Hnd, survey$NW.Hnd, paired=TRUE) & T #iX L\,

EZR T, EEHENTI T/ VRS X MY v ORE] B THIEDH 2 2 BEOLE (Wilcoxon D S{3 & BAIFN
RE)] &Y, H10EHELTER/D) A MHS Wr.Hnd 2RV, F2OEHE LTHAMDY X ~H 5 NiW.Hnd
HEATIOKIRY V&V )y 02T THD, IRUMREDEELRMUKREFEDA T aVvAEBETED
N, BEIET 74 N TRERWL,

7 3ELLEDLE

3R EZIET 272012, BIIC2HBOEDORELRYBET I LIERYTHL, BERS, nins 2 B2
THXONIE,C D H-T, 1 EHEDOH | O (RYERZNDIT, FoTEPDLLHELTLED
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MER) % 5% RIZL7Z2 LThH, 3FHULOHIKEEKE LT DA 1 HOEDHIELEHS] 20D &, 2K
CLUTOE 1 EDOEEN 5% LV T o RELBH>TLESINSTH S,

COMEERMMET 5121, SEHBOLBREVIRIAEPLHT, HOUEEMNIELTVWIEDERICSZ 208
BHEIZDEIDEVWIRAAICT IO —-D20HETHD, BERNICIE—-T2REIBINP I T AANV=" 51U X
(Kruskal-Wallis) DRE D Z 12472 5,

ZF I THRITIE, AEKESD O 2 HEDOKREZBIRT I LIZE > T2k ULTHE 1 OBEMENKRELL->TLE
5 ZeAHERDT, B1EBOBBRERETDEILICL>TRARE LTOREDEEKESE 5% ICHIA B HELH 5,
ZOXY Fik TLEILEE] CEIENS,

71 —TEED DT

—RRBEBNHAN T, T—ROES2E (£F) %, HHOBEVEVWIBRDE->ED LTWEIESDE (FHHZE
B) &, BTF—XDBITLDEEDRS ENL SWIESDVWTWED (#2) 2T RTORHIOVWTEE LA D (4%
ZE) ICHRLT, fIEIBELIEENSSVREVREBRET LI L2ICL-T, BHTERN T —ROEBIZE X
BDINRBBHHNE DD ERRD,

Blz1E, MAEHED3IDON X, Y, Z THZE2P->T, BABYEOEREPREELZHl-722LES, T2 E, F—%
BHIZIERD LS 1ThE BEOEDTHS),

ID %% K% (VG) HE (cm)HEIGHT)

1 X 161.5

2 X 167.0
Gl

22 z 166.0
()

37 Y 155.5

NEIZL > THEIZENRDHIZNE S D ERE L2\ 51X, HEIGHT & WS BHAZRIZY LT, VG & WS BN A
DMERHZDE D e~ BRI T 2125, RAVY—=ILTIEHUTOLSIZALT S,

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

TBHE, ROMRIZRY [D#oiE] BEohs,

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

Signif. codes: @® ‘***’ §.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1

AiFO*OBIIERMZRTHRZED, HRZOLDIZEH U TABIEI N L\, Sum Sq DF T LR AEE L%
BIkd 5, VG D Sum Sq DfE 422.72 1%, T & OFHEEN SR FEEEFIWT R LU ZEE2N Z & DA TEAM T
UL7ZFMITH 0, BERIZH IR EEH: L ITEN, VGRETOIES D EDREZEKT 5, Residuals ® Sum Sq Df
1243.80 X MADHEL S ZOMADVBET 2N OVEHGREEZEIWT R LZEDDRMTH D, EAELELIFIEN,
Iz & 530 (ZNUADER RN & FTIEMEARD) XS5 > OREEEERT 5, Mean Sq 1 F¥IELAR & EILN,
Rz VM %Z HQEE (Df) TEHo2bDTH S, FHFEHIEIIRDT, VG D Mean Sq D 211.36 (XL #K % 7=
IR EREIIEND Z DB D, Residuals D Mean Sq DA 36.58 IZFLAENE L ITIENS Z 2 2H 5, F value IF
DELLEIEIEH, BEOBOMESBIZNT AL TH S, ZOBEONEILIZE 1 ARE 2, H2 HlE 34 O F A1
RS 2D > TVWBEDT, TNEMoREDRR, DBHAZOEBRML D LMRAKE 2 5ME (PrF)
iZBsNng) BRSNS, ZOHITIX0.006918 DT, VG DRIRIL 5% KETHETH Y, RMEIFIIFEMNINS,

“19 http://minato.sip2lc.org/grad/sample2.dat ¥ LTABILTH Y, R 75 read.delim() B CHAAATRELETH S,
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DED, FREINBIZL > THRIZEZDZLIZR5,

a I
EZR T sample2.dat % sp E WD T—9 7L —LICEHRALICIE, [Z74NL]D[T—9DA4 ViK— N DS [F

FANT7AI, 2y THR—KRELIEZURLH5] EHEAT, [F—9I7L—LBEAT]DEIBICsp &5,
[1v%9%—%vy N URLl OFRIDSVFRY v EFzv oL, 74—ILRRYIVE[4TTELTIOK] )y o
LTRERENB4 (4 70O%7IC http://minato.sip2lc.org/grad/sample2.dat & A1 L T [OK] § %,

ANOVA #1779 2121, [HEEHENT] O [ERZEHOHEN] T [ZBHULOBOFEHEDOLE (—TiRES M
one-way ANOVA)] %320, TEMZH] & L THEIGHT %, Mtb83 %8 & LT VG %R, [OK] 50 Yv o
LV, TZ—N—({Z2OFESZI7HEHNICHEI N, PIOMNTY b1 Y ROICEROEOFRICENT, HZ
EDEHBEEBRERED—BRIAKRTINDG, iR p EX—TEEDHINICE T2 V6 OWROREREREH
BLEDDICR>TWD, Ad, RITRNC, FABMEEZFTIN?] &WHF T avEBIIOWVT, TLWnx
(Welch #R7E)] OF%EFzv I LTHELE, ENBMERET 2BEO—TEELHIHM TA L, Welch DIEER

IC& 2 —TTERESBMOITDEETH % oneway.test() #RITL T 3,
\_ /

BB AR REHRT T, BSOS ERAFE LW & 2R L 2\ & —ItELE 2B ORTIE & 72 B E M7z & vk
WV, RESEAEL W E WS IR ZRET 5121k, /S— L v b (Bartlett) DIRE & IEIEN S Fik»H 5, R T,
BWERE Y, UL E CLT5L, bartlett.test(Y~C) TEITTES (B34, ZNOBT—XTL—L4
dat IZ&EN L8072 51F, bartlett.test(Y~C, data=dat) £93), ZOMERESND pfHiX 0.5785 72D T,
DEAYE LW 20 S R 33 A K 5% TEEX NAY, ZhEHRTE S, oL T Tl B RH»ET
TE 5%,

EZR Tld, A =a—/N\—0 [HEH#ENT] »5 NEGEHROEN] O [=HULOFESBEDRE (Bartlett 7€) ]
&Y, TBMZEH] & L THEIGHT, [JIL—7] &L TVG %#EAT[OK] 33,

L2, ZO&57%42 BOMEIZ, REDLEEOMEZEZ THREMNH 5, HEREZOFTAREMERP =EKX
FORNIEEBROBMEERIZE D L, FHWMTHE2ES b5, 2 HOEIHEDHED Welch O k% £
WZHER U 72 B2 WA DD RETH 5, R Tld oneway.test() THEITTE S (EZR THTED Z L IFITERZ),
L&, WEDHEANDREEALHITIE, oneway.test(HEIGHT ~ VG, data=sp) &$ITiE, Welch DILRIZ & 5 —
THESEOHATET, UTORREIESNS,

> 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

7.2 UZRAIN="%") R (Kruskal-Wallis) DIR7E & Fligner-Killeen D&RE

LR DZEZRFARDLT2DD ) VT ANy 7k LTI, 27 AHNV=7%1 & (Kruskal-Wallis) DHENH
#THD, RTIE, BNLEEZ Y, BOITLH%E CL 35, kruskal . test (Y~C) TEIFTE 5, BAF, Kruskal-Wallis
DRE DA% FREE THIT 5,

o (D EEND | HOBBITRKANDENRD S ] LW RGN TS [TRTOHOMTRNDEILL N
&S IR RN & MUE S B

o TT2HOHIKDIGEDIEMIMELFAL L, TRTOTF—=REARILUTNS WA SIEIZIENZ D15 ([
EALA B 2 5 & 1 EAIEN 2 52 5 ),

o RIZ, BB INENE R UADET, BN R =1,2,.. .k k IZHEOE) 2k 5,

o BBDA T —R—vavoBzFnThn &L, @ THF—R—va vz N L&, ERIIOVTH
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A B % B = n{Ri/ni — (N + 1)/2)? £ UTEEEL

B:j:&

i=1

EULTB%KD, H=12-B/{ININ+ 1)} EUTH 2kd3, FAEMZEL L ElX, TRTORIEAMADEIZ DV
T, ZTOMBUZMEED 2 Fh 5 1 250V EEZEITZEDEEIHEL, ZOMMEZ A LLT,

7

I = 5

H =

\Z& Y H ZHHIE LM H 2R 5,

e HERIZH oK% MoT (F—=XEMPDRITFNIEWARDZIMREIZE > T) AEMRERD D D@ A,
k>4 TEBOI T —R= a VEDBATE 4 U ED, £723 k=3 TEHOA TV —R—v a VEIRIK
THES5MUERS, HX H DPEHE k-1 D1 ZR/H/HEIZRI>BDE LTHETE 5,

LOBITHEDEE~NDREA5I1Z1%, R 3>V —)LTI%, kruskal.test(HEIGHT ~ VG, data=sp) ¥$JCTIE
FERBERRING,

EZR Ti&, TEEHERNT), T/ 25X M) vy O1RE] 3B LEOEOLE (Kruskal-Wallis Di&E)| &#Y, [
W—71 £ELTVG %, TBMZEEI & LTHEIGHT 20, [OK] 22U v /T3 IFTH S,

Fligner-Killeen D#E L, 7N —TFZ L DIXS D EIZENMOE WO IREKGH A ME T 27200 ) VT A MY w2
RHETH B, Bartlett DRED /) VT A M) v Il Wz b, EORIT, BEDIESDEIINEFIZLDENENE
WS IR SR RE S 5121%, R 2>V —IL T, fligner.test(HEIGHT ~ VG, data=sp) & 94Uk,

EZR DAZ21—ICIEA>TWAWVWDT, BEBERIGEIIR V) R4 Y RYiIcav Y RS, BRLALET IE
T RIVEI)Y IS B,

7.3 MREDLZEMDREZH D WNHLR

ZEILD FEIZIZWA WS H 5D, R<fEbNTWbsHDE LT, A7 za—= (Bonferroni) ® 5%, &L
(Holm) ® /%, ¥ = 7 = (Scheffé) ®fiik, 72 —F— (Tukey) ® HSD, X * v b (Dunnett) ® 5k, 71 VT LR
(Williams) ® F5i£h3% %, #iltlk, FDR(False Discovery Rate) ik 272 0 {fibh b LS5l o7z, RV 7 zH—=0D)
‘e Y 27 2 OFEFBENIAZECDT, KmGEEE2BRWTREDLEVERRY, Ta—F—0 HSD 7ziEH)L 4
DHEDEDSNDE, 0B, Xy bOFEIINBEPNEET 25 ITNIREE L MOB L DI Hibh s DT, EH
BEABRESNTVE2, D1 )7 LZXDFIEIRBEED D > THOBEZ E —EDMHAIMKE S N B LA ITIERED
MRS 205, X2y MOFELD I SIS NZEHEIT UM HERR,

Fa—%—@ HSD I3 FHEDEDHBIZLAEX R WA, Nv 7 za—0Jik, wIVADSE, FDR EIIAL
BRED ) VT ANy 7RIIZE, HMEDEDKMEIZEMA S, R IV — )L TIE, pairwise.t.test(),
pairwise.wilcox.test(), pairwise.prop.test() X WS BT, A> 7o —=0DJfik, FIVLDIE, FDR E
L& BMEDLEMOFENTE S, fmsb 71 75 V) 221, pairwise.fisher.test() (Z& v, Fisher D& i
RIETHN IR E UGG 0OREDLENOTBLAEETH 5,

7%, Bonferroni ® & 5> RLEIIKIET p HEZHE L THRRT 2DIERR EOHATH > T, AYITIFMRBIHEL X
NTORRBKIEEEZTVWBDE L, padjustmethod="fdr"TH, p HHHFEKESLFAEET, REKHO FTHEA p
EPEREARERIIZ o TRHASINTUE SR GRELER) 238U, WRREZ & ICHBKEIZAR IR 2 8 C
pIEEDRNEHEEUTHRET S L \V\WD 2 LI > TWED, ZHUITH WK CREREUR L AL TOE RKHED 3

20 72121, SEBAMOR E DO T RTOHEITBEVTENRH L LV WEWEEE, SEKETEOTRIALT, (REEEIELTHES
DBELWDT, HEPBETHD, bHAAZTIWIEHRIIE R,
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EEET S, LEHmRXICENPNTVWEDOT, MY 7 " pEZFEL-EE2 L TL 201X 1L 0 RR LOHET,
AL HEREAUEEFHTE L T2 (3 : 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 DDLEMKDEZZ HIZY v TN ThOR DR T VWOT, ZITHRBEIZELDHTE
<o kHDIRMAKTUZ D WTHE L TR SN p ED p(1)<p2)<..<pk) & T 5 &, AREKYEa CRIGEHKEDBE
%9 %7-®.Z, Bonferroni I p(1) 2 SIEFIZ a/k LHEL, p)za kX728 Z A UBEHESRSYE, Holm i p(i) =
afi &leolz e ZAUMHEMRE L T, GEA#EaTfdr 235121, £9 pk) 2 a L HEL, RIZ pk-1) % ax
(k-1)/k L HEEL, & pfERAKREVWADSHELTWE, pli)<ax ik Xo7z& Z ALK, i AOREKG % ENT 5,
R O pairwise.*.test() Tl, Bonferroni 7253 XTD p A k fFX N THR, Holm TIINZI WAL S i HHO p A1
BINTERR, fdr TN VAP S i BHO pHEAKIHEINTERRINEZLIZL-T, RRENAZpEEiED a
EDORNCTHBEMHENTEZDITED, ZNRERLOBETHS, (HRXAHNS, FDRZEFF7Z Remdr ¥ EZR
DAZ21—ICEEEFATLAEW)

FER2RE D, RIIRUEZIHEOHERETFT—RIZOWT, YONEL EONEOMTHRIZELD 202 HAD
%é&, RavyY—)L T,

pairwise.t.test(sp$HEIGHT, sp$VG, p.adjust.method="bonferroni')

T, 2HETOOTRTOMALGHLEIZODVWTRY 7 20— D HIETHRKEZFHE L p EBEELRIND
("bonferroni"ix"bon"TH R\, F7z, pairwise.* RO TII data=b WO A T a VAMEZLZWVWOT, T—X
TV —LAHNOEREFENZWEAE, PHOT—XT7 L —4% attachQ LTELD, £AEFIITRUAELIIZ, 2K
BEOBIZ—%, “F=2T7L—0%$" 2 208D 5),

¥ 7z, pairwise.wilcox.test(sp$HEIGHT,sp$VG,p.adjust.method="bonferroni") £ ¥ #1i¥, K> 7z —
ZOFETHBKELZFE L2, TRTONEETOHEEDOEZZIEMIBE L ZHEREB LTINS, ZThs DK
T, p.adjust.method Z & LRI IUE SV LD SGIEIZREH, HRLUZITNIE, p.adjust.method="holm" & 31
X &\, FDR %65 121%, p.adjust.method="fdr"& I HiXL\, RTHRY 7z O —=DHEERDIEX, —BH
MaHETHL LW EBE, FVLADOHECLELFHENR Y 720 —=DftE2G0» o2 BbNns, &b, R
EfoTHNTZ2DEINEE, TR ENVRERDAE L TNT, »DOHH#BIRGEORU A accept L&\
MR L TES LTHHER LY, WS4 1E, TukeyHSD(aov(HEIGHT ~ VG, data=sp)) R&¥& LT, Fa—
F—DHSD 2175 Z L L ARETH 5.

EZR Tlf, —TtREBIBOMA =21 —0A T a v & LTRITTE S, et EHREHRo’T] I3 3UE
DOEHEDLE (—TEED DT one-way ANOVA)| %3ZA T, HHZEH] & UL THEIGHT %, THEY 2]
ELTVGEBRATHLS, TOAD '] 289 DDLHE (post-hoc IRTE) G LB T BN 1 DDBEDHEREI N
31 DOMLWESERBSEDOERIDRY VRICFzyv 7 EANTHS TOKI R VEIY Y IT 3,

WINOX® D Sz L TH, TukeyHSD OHAL L, 2 BT DO L LT, XOHEME 95% FRFHSIHEX
WHIZA, Tukey D HETHREDLELZHE L7 p EHATHO LI ITFKREIN, MEDEEAMENR 5% 27T 5
L, ZEY DEFZIVERETH D Z bbb,

~

> TukeyHSD(AnovaModel.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
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7.4 Dunnett D% ELEE

Dunnett DZ EKIE, T2 M-V EEBOERBOLIKE WS T 1 v TcHVWLeNE, BT, fHAflTRT,
BZIE, 5 ATDO3BUIT VXL EMEREN T, MOSM (BFEE, EHEEERY) 2201031,
TZ K% 1 r AIRA U 2O NHEHINE (mmHg BA7) O TAY5,8, 3,10, 15 T, AKRNLEEZ 1 r HIRA L 72D
K FIE 20,12,30,16,24 T, #H¥ExE 1 r HIRAUZZBEOMETH 31,25,17,40,23 2oz L&D, 2Ok E, IR
BEEIE UT, RN TOBRBEROHETORBICERRMERE FEAOENLEZRE S e Rizwv (Bk?
»ELNBRVOTHARET) 2\W5HE1Z, Dunnett DZHELEEZMH >, R TZDFT—X % bpdown £\W5F—X 7
L —LIZAFI LT Dunnett DL EIIKZ T 57200121, IROI— NE2FETT 5,

~
bpdown <- data.frame(
medicine=factor(c(rep(1,5),rep(2,5),rep(3,5)), labels=c("FStR","KKXE","HFE")),
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)
. )

DED, HARMIZIE, multcomp T4 7TV EFRAAATHRS, ST OMEE glht O BHUZIE L, linfct 47
v a v, Dunnett DZEIIKEZTHLWHIEEEZEZX 57T TH S, multcomp 71 77V DN—=Var 0993 £T
iz 7- simtest () BIEIX, 0994 S X 72 RO THEREI N,

4 N
EZR TE, £ 774N [T—=9D4VR—N T774NFELRIY vy THE-K, URLHSTFRAIT—%

ERAAL ELT, I5—9ty bEEANI OARIDARY U i bpdown EABIL, 17— 7 71 ILDIFFR] &
LTl —%v h®OURL] DERIDOS ARV EIY v oL, [T4—ILROREIYES]I 2 T4 T1ICLT
[OK] A9 > %9V ) v 0§23, "Rnashzd URL AA7J 1>~ R7JIC http://minato.sip2lc.org/bpdown. txt
Ef>T TOKI RV EIY vy oFThi, LRT—955HHADIENTE S,

Z 2T THEEHRMT] @ TEGEBORENT] B BEULEOFEHAEDLE (—TRESESHT one-way ANOVA)J
#BAT, THWZE#E & LT sbpchange, Mtb#$ %88 & LT medicine %35, 12 #1392 DLLE (Dunnett @
SELR)] OEDF v IRy IREFzv I LTHS TOKI R VEI Yy 7FnIEVWN,

BE, TDT—Y TUEBLERTEH medicine D{EE L T o.placebo, 1.usual, 2.newdrug @ & D ICHEEIC
FEMF BRI, ZARWEKELTILT 7Ry MEICASTLELWY, Dunnett OFITICE WTHEEA DI Y
FO—ILELTHRDODNTLESIASTH S,

J VRS AN w VIREDIBEIL, THEHRITI DT/ VXS A NY v 2RE] B 5 13 BLL EDORDHE (Kruskal-
Wallis #R7E)] &8V, TEBMZE % sbpchange, [F)L—7] % medicine IZL, 2 #3 DDLE (post-hoc #&
E. Steel DZELLE)] OEDF v IRy I2R%Fzv I LT IOKI RV EIY v T i, Steel DZEL
BARTTE S,

\ %

8 2 DNEMNLEHEDER

200N EBEOBGREFARNSZOD, BRLHMoNZAEN2 055, HBLERETHZ, WTiuiE X, £7
AN ZH L Z 2 IIBBETH D,

MASS 74 7 J UM survey T —X 7L — LT, GREMEFOKE S (Pl Dkl & /INE O 500 O BHEHE)
OBEBEFARSIZIE, R IV —)LTI, require(MASS) ¥ LT MASS 514 75 V& AEVIZHEARAALE
TH»NIE, plot(Wr.Hnd ~ Height, data=survey) & 3573 ThHsb, E ULHELINcTay bLZITHIE,
pch=as.integer(Sex) ¥ W35 4 7Y a v EEETIIER,
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/
EZR T, [7740] IR 5—JICEFENET—9EHTHAL ] DOEDHRDMASS TYTILo Yy oL, A

DBRICENET—9 T—LADTFDAANZRYA—)LLT survey TY TN Iy 2L THSO0OKRYVEI Y
JL7gIC, T57) TEGER] &8V, xZHE LT Height %, yZ# & LT Wr.Hnd %8, “&/\2 R/E
B OEQOF Iy IRy VADF v 75HL, [OK| 25 ) v o35, BLRICTOY MESAEZEZALWEE
&, TBRo7Oy bl EWS RSV EIYY L, BREHSE LT Sex 5EZAT[OK]I 22 Yy oL, TDD 4
\‘/ ROICR-E5BU[OK] 22 vy I3 nidiw, )

8.1 MELEFDEWN

KRHHTIZE AL, MHBEPLBHOBEDRE 2 X3 DI LT, HRHEH2LEBDEDIXS D E AL DOFREMO LK
DEDIESDEIZ Lo THHEI NS % RT, FEROBIC, FHAINIELHE RELKREIT) HLE, FHHTS
F-ODOERE (M ERE 13 HHEERE R, 2 0OZKMOEGRE FRICH S 20, mEEHW5,

8.2 AR

— Iz, 2 EDOEEN (D2 OBREORMELE2E->T, HWK2Z 2 HICT2EE OZ & 2HHEEG
(correlation) & 5, FHEAIZIXEDFHE (positive correlation) & £ DFHEE (negative correlation) 23% 0, — A X X
MABHIEZ 256 %2 EOMEE, —APHA 25 MG IRRs56 %2 a0MB LTS, FlZIX, HELAREOHKRIFIEDH
ETthsd,

B X CHIBIBR D D 5 K S IR A TH, WA OB (apparent correlation) T - 72 0 *2!, #HiHLAHEE (spurious
correlation) TH -7 02T 22 NHEDT, HENAVETDH 5,

FHERAR IEEE I Z & B I TRV D T, ERNZERTH 2 H6EI3 R, ZIRATHREEEKTHY7E1 FTH
FWVA, lEE, EMRNAEREVD Z22S W (BIEIXY T Y ORRMEBEGER) ., thitlaBR05E, ERmIZE
BEIITEHLY, U RTA MYy ZtEB O JEAAEBIRED 2383 5, EMHEBGREE LTIEAET <
v DIEN MRV E#TH 5,

vy Y v OFERMHERE (Pearson’s Product Moment Correlation Coefficient) 1, r £ \WHFE5THL, 22DEH X
LY DESEE X DAL Y ODFROBEDFSMTH - 7ETH Y, HHIX[-1,1] THD, RHEBVEADHENDH S
EEr=-1, RLEBEVEOHEPHZ L E r=1, £o2<MHEPHRNEE QODEBDMNIREE), r=0,%43
ZeWifFE NG, XOFEHE X, YOFHE Y L EHE, RORTEHEIND,

Lo LLXi D -T)
VI O~ RP S - T

HEGRBOEBEDORE B W TIE, RMEBEGRED LD (=HEPHEN) WS RERHO FT, ERIZGohTn
S BRI & D A ED R S LB REEBRE O NBHEER (Zhi TEREME] S, @H, 5 p TRID
T, pfE] &HBIFIND) DEEZFARD, MATED D ZLVWEEBLWI MR 572 FEAT, RERGIHHE >
Tz YW 2 DREREEPNVDOUFDO L Eh, EWIKEEZGFRKEL W, REDEIZIXFOAERKEL
(B2 5% &) RODTELBEND S, HIZIE p=0.034 ThHNIE, HREKESD THRELMEBEND S &\ RIER
REEfTHD IENTES, plElE, MUEHE

N2
V1 -2

fh =

PHEE -2 Dt DHEIRS Ze2FHLTRD NS,
MAK Z i\ survey T— X 7LV —LDEELFEFORESIOMTE T Y VOMHBGREZHEL, TOH
EMERETSI2E, RAVY—LVLTRXRO 1 F2TTUELW (A7 Y OIEMHEBIZ D WTHET L WEI,

20 A0 EEFEROME L. £5 50—k THNYT 3,
224 HBECHATHAZADBOKE LA UEICEETEENZDEDOY RS 15 5, BE W77 — X ITI3HERH 2 X5 ITAh X
B, EHENRBGRIEEL, Eh 5 bIIRBICE o TREL RS -DIHBENHZ LS IRATVWEEIFTH S,
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method=spearman % {13 %),

cor.test(survey$Height, survey$ir.Hnd)

4 N
EZR TI&, THEH#ENT] O NEREHROENT] 55 MMEEMRKORE (Pearson DIEEEREFH) | =BT, EH

& LT Height & Wr.Hnd %83 (Ctrll¥— % LANSEREE VY v 7 TNISEEERS), REICOVTIR
RG] OTFIC TR THE<0) MEE>0) M3 D2HSBARZEDICA>TWSY, BEE AR °&
W, OK%2 )y 2943&, Remdr ODHAT 1 ¥ RIITROPBINERREI NS,

AN

-~

Pearson’s product-moment correlation

data: survey$Height and survey$Wr.Hnd
t = 10.7923, df = 206, p-value < 2.2e-16
alternative hypothesis: true correlation is not equal to 0
95 percent confidence interval:
0.5063486 0.6813271
sample estimates:
cor
0.6009909

J

INnEy, GELAEZFOREZIOBEBRIIOVTROAEZY T Y Y OREHBEFREIZ, r = 0.60 (95% FHEX M

[0.50,0.69]) T» b *3, p-value < 2.2e-16 (HEMEHN2.2x10710 LD /NXWE WS EK) &b, [THEA N 7T

MR ALY ROT, AEBHBENDZ L VW5, &E, MHEOMRIIIHBEREOMMEO K E X IZX > THE

U, 182 0.7 &0 RE T THRWHEEL, 0.4~0.7 T ThREOMEL, 02~0.4 T IFWHEE] 2 A2T0nH
LDT, TOMBIFPEEOHEEZRT VWA S,

e JIEAZ AH R £R 2K ~

AT~ VORI p 19, EEIEMCESHA 7 (REMICITEEEMNZ 5 272) €7 Y Y ORKHERE LR L TH
%, X; DIER % R;, Y; DIERZ Q; & ITIE,

-5 Sk -0y
p—l—n(n2_1);(k, Q)

LB, AET Y OIEMHBRED LT L NN D & 2 RS & T B MMMER, T VB 10 B ERSIEET Y v
DE L RRIZ,
pNn—2

V1 =p?
DEHEHE -2 Ot SIS T E2FHUTTS 2 TE S, 7V F—IVOIEMAHBIRE 7 1%,

_ (A-B)
T nn-1)2

T =

ZkoTHEONE, 2I2TAREMOKRNIRY—ET 2O, BIIALA—HHTH 5,

R a3V YV — )V ClEMAHBIREZ EHE T 5121%, cor.test() AT, method="spearman" 7z % method="kendall" &
BETNIER, EZR TIE, T#EFHENT) [ 285 A M) v Z#0E ] THEBEREOME (Spearman OEMFHBIRED ) 225, f#
M HED & Z 5T Spearman 7 Kendall DD T VA RR V2 BATOK RRX V&2V vy 7T NEEHATE 5,

a7y v ONMBRBOBHEREE p b EE, AYT vV OIENMHABREE r, & B FHELH 5,

N J

23 95% EHIX DM 2 O TRTEHE, HEOKMEZAL LS ICT 5701, MEHATIEERL, FTRIZYVVET, EREYY EFIcT 2005
WBTHD,
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8.3 MREEFTIDYETITH

M, REEHOIXS DERZMIEBDIESDETHIHT LI L VI ETVOLTIDTH S, +HHRHHEANTES
EFANTHNE, TOETIIHIEEDOMEERATEZLIZEoT, NETARBLBOEL TR 2V IdHHETE
5L, WHEABOMEENRATE L, MISTIMVABOMEIFETES, 25 LAMRRETVOEAFIORZEDN
RERTHS, MEMELIZ, ERIZIBWTTORENDY > TWAEEYE 2> 722 EOWNEDIESDEA, TD
PBEIZ X > TEIFRESIC GlY 98% A L) BEhD 2 Ei2 (FH5WIEAR, BEMEHIC &, MA RNV WER
FZRBESICRZD), TOMBEZAMALT, Yo V2o EOWNRENL S Y TLOREEZWRT 5700
FRERTH D (HROLGEEH 20, BEIIMMSPOLMEIFE L, HBEIRIZLTHAT ),

MESROFEIZIE, A)RET T X Ol E2 L GA0R A2 @2 HRERE V354, B) kTt
OMHE2 LEGBAOUR O 2 0IREMREHVIEEND S, HIZIE, BEORE - EEFRRS (O, 1,2,5, 10
ug/O) IZ2\WT, MKk TEESHHEE L EOWELED, (0.24,0.33,0.54,0.83,1.32) Fo7-2 L& S, BNHEEDE
BaEy BEE2Zx BN ARETVIEy=bx+a BT 5, F8ak b (a3YF, bIZARBHREEFIEND) 1,
DRI 2 HRNIT B & 512, RN RETHESI NS,

5
fla,by =" (i = bx; - ay?
i=1

ZOREMITIE, fla,b) 2 a’®VWU b TRMDLZEDOHPERIZELVWE EE2EFEZNIEVVDT, RO 20D
"Eohs,

INSDal b DY, REDBEDY VT OWTHIE S WZBE (FIZIX067&LED) 25, T0dy
TNOWEERDDZENTES, BETAREL, VTN OWTHIE I NZBOLED, EHERFRS OBESEE DR
NIRRT IR S RN & TH S, FIFE TIVIEHERFRCRS OHPFASN T EMRMEE R > TV A RIS WD T
B2

R a2y =7l 1Im(Q) (linear model DIETHILE TILDEKE) Z2{Hi-T, IROLSIZTF—XIZYTIEDH = AREE
TIVEGDLILNTES,

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

# MEPORETNELTEDHD

res <- Im(y ~ x)

# FLWERRT

summary (res)

# MAEREEFBEERERTT S

plot(y ~ x)

abline(res)

# N 0.67 ICNBY 2REEFHET 2
(0.67 - res$coef[1])/res$coef[2]

24 R OIMEIZEED Sk, F U TV EFIRUZ DML 720 UTROBE 2 BIE L, EMEFARANOHMIIBIDE L 2BHE0T 5,
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FEREFXD LS IZ/OND,

\
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: ® “¥¥**¥ .,001 “** .01 ‘* .05 ‘.0 0.1 ‘7 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
o %

HEINZY % a = 026417, BIRGEHIE b = 010773 TH D, £z, TOETNIET—XDHHD 98.75%
(0.9875) ZFHHHLTWB Z &A%, Adjusted R-squared 5 bh 5, F7z, p-value &, IRNEDOHEAETIVIZL -
THINBRENEESBUZ & > THIHSINAREE L EX WMV & W S IR OREDERHERTH 5,

1.0

0.6
|

0.4

0.2

0.67 £ WD BHEIZHE T ZIREIL, 3.767084 L7225, L7hoT, ZOBEMWDIREIL, 3.8 ug/l 7207 Likimd
5ZLINTESD,
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a I
EZR TiF, T—49 1 T—49ty & LTAALALTIEWEARW, T770)L] THILWTF—4ty ME{ERRT 3]

BEEY, Tty hEEAD: EEDMNETFRA MR Y Z RIZ workingcurve &3 T>T[OK]| K9 V&S Y v
0F B, F—HIF4994 Y RIDBRRENED, [varl] 20U v 7 LT, ZHIFT 1 IOEBBRE VNI FF2
MRy 22Uy &3T5, BE LT “numeric” DADS VARSIV ES v I LTHS, F—FK— Ko(Enter|¥—
AW, RWT, ARICLT [var2] % [x] KEX 2. Thh'd, TRZAOEILICRKEE BEDT—4 % AN
L, =9 TF4994 Y ROEBAL2 GBEE T77 1] TBIL3] &R,

HHEEEOREREH ISR, T757] T8HBEI 58BAT, xZRELTx %, yERE LTy 52, [OK]
REVEI Y 0T 5,

BMERET VAL TIHZ I, THEHEN] IEGEHORIT] RVERE ($0R, EER)] B¢, BME
We LTy, SBERE LT x 28, [EFVBHFBICRIIBRET V71 TEFLELTET) OEDF Ty
SRy I RCF Ty IEANTIOKI 7YY $5, POMTY k4 Y ROICRRENRTING (RiT5%

\E?E:‘ﬁz‘i'ri&?—l VI FTBEDICVIFZFHELED ELTIFT—HDRAINBDPRICLACTRW), )

BREFMIS ORI TH, AP H ATHRIEEIBET L EYTEHZ I LN TES, survey T—X 7L —ALILRE->T
HEIPB, HLAEFOROHREFRICL > THW L2V S, HPHERET VEYTEDSHITE, RIVY—LT
WIRD &S IZ & A4 TFT 00,

res <- Ilm(Wr.Hnd ~ Height, data=survey)
summary (res)

EZR Tlx, OJDFTCAD “F—9ty M2 OF[%EI ) v - LT survey #318E L, survey 7—49 v h%&7
V74 I LTH L, HEtE] TETIVADHEE] HEFERE] &FEY, BMERE L TUr.Hnd, HAEHELT
Height %3&V, [EFIBFTRICEBTERE2T7 971 7ETINELTHET] OEDF v IRy IRICFz VY
EANTHL[0K]Z0 ) v T BEERMNMELND,

8.4 HWESNIRBOREMZRET S

[EREARD /8T A — & ([AIRRE D LU F @) OHEEMEOLREM 2 FMET 5 720121%, M fHEbhs, W&, Y & X
DOBEBERY =ap+bpX +e LWVWIEFILTEREIND L LT, #EAHe BWEH0, A o2 DERDFIKSIBDETH
i, YIFO#EE a®, ¥ ay, D (/A +M?)V) (EUME VIEx OFHERE) OEMDEHIR, s
S Q BN o THIo7z Q/a? HEHHE (n—2) DA Z|AMIIHKED T 215,

va(n —2)(a — ao)
V(L +M*/V)Q

to(ao) =

MPHHEHE n-2) Dt SIS Z 22k 5,

LU ZDEIZ ay B SRWEHETERY, qy B0 IZETUEZDRTay =0 LEWE (DD 10), Z
NEYFIZET S HEIER) 2EHT— X2 S5FH UMD 1h(ag) 2 IFIEF—FL, HHE n-2) Ot IS IET
DT, TDOMIEIX 95% DRERT t DD 97.5% 3 (Y TN A ARRETNXHN 2 THS) L H/NEL< kD,
DFD, TANOEBEIN HERENRE O RETNE, THIZ0 TRVWATBEENEWZ 212 L, DA
BRI, TR0 THS] LWV IEMRHIC T 2 AEMELVFHETE S,

[ERAREZ DWW T B Rk,

Vn(n = 2)Vb
Vo

DEBEE n-2) Dt DEIHS 2 2FALT, THREEA 0] TH 2B &\ S IRERDICNT 2 AEMENFETE
3, AERERBESNES FNIE, YA PERERAE O TRWMALRDEE L 22V DT, Ihs OREMHITEEL

1o(b) =

25 (b5 A, survey T— XLy MRS FNICIE, MASS Ny r—Y% 00— NLUTBL BENDH B,
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TWBZ 2ilikb,
R YV —)NT%H EZR TH, HHEIREE LZEROTD, Pr>[t]) WIHTLIZ, ThoDERHRIRIN
TW53,

9 ERETNEETIIHIBEOERR

GRYFEOLSIZ, EbOHREEZEATVIHREN D ZHEMTH 2HEITIE, —HE2HAZHK, Mz EHW
BRETHILFFYTRORE LWy (—fRIZIE, BRIZL > TREVPRE I REAAENRETENE, GE2
FHEBIZLTH I W LT TWD), £, BUNRHEEOHW» S BWR L 512, MEROWZE ANZEZ 72
FREARIE—B LA, o T, b5 HWNEREAKRL, Y556 2HHAEKE AT, KREBEROSHRMIZED
WT GEITHZERHRNARZ2EL) EHbALIDEIRETH S,

MREME>TPHZET 2L E, IMFICIXERDPBETH S, & ITHREMIINFL T ITFRV, FERICH - 7R E
KORP o007 D THEY TN UT, AUBEBRAEROID2E WS RFEZ LIRS TH S (RLE
yeT55E, BENGL R LD TOERHMEEZ SO THIF (saturate) LT U FE W, BOLE DN 23D
FWNE Lo T0E, EEPSANTHL), YU TVEFRUAZDEMLAZD LT, MEMROBPFANTER LR
TEWITF RV,

it

MAAAT — X airquality 1&, 1973 FES5H 1 H2S9H30HET 154 HE D=2 —3 -7 HDARKRET —XTh 5,

BENTVBZERIL, Ozone (ppb HAITHA YV Vi), Solar.R (£ hFLs8—2TD 8:00 25 12:00 £ TD 4000 725

7700 A > 7 A b B — L O REBEER O KGR O S % Langley #47TR U 72f), Wind (LaGuardia ZZ#T® 7:00 7*5 10:00

FTOVHEE, <1V ), Temp (FEKTOHKELIR), Month (H), Day (H) THh5, HBOE ZHHALH, AV

T & B L UTHIBOIE &,

RaVY—=)1VTIE, MOA4TEITTERW,

plot(Ozone ~ Solar.R, data=airquality)
res <- 1m(Ozone ~ Solar.R, data=airquality)
abline(res)

summary (res)

EZR T, £ 177401 IRy —JICEFNZT—F 5HTAHAAL | HOEDHD datasets 5Ty
IL, BORICENEZT—9T7—LLDTDAANRYO—)L LT airquality 24 7L Y v LTHS OK R
%9 1) vy LTairquality F—9 I L—LETIT4 7129 %, RWT (57 T8GR &, xZ
% Solar.R, y Z# % Ozone & LT[OK] 22U w03 %, RIC, THEHRN NEHKEZHORBT] TEFOR]
53RN, BMZEHE LT O0zone %, FHBAZE# E LT Solar.R 5 EZATCOKRY VA7) v I§ 5,

RavY—)T%H EZR THHELNDFERIZFAL T, ROBADED TH S,
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-

Call:

Im(formula = Ozone ~ Solar.R, data = airquality)

Residuals:
Min 1Q Median 3Q Max
-48.292 -21.361 -8.864 16.373 119.136

Coefficients:

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

(Intercept) 18.59873 6.74790 2.756 0.006856
Solar.R 0.12717 0.03278 3.880 0.000179

Signif. codes: 0 ’***’ §.001 "**’ §.01

Residual standard error: 31.33 on 109 degrees of

T 0.05

(42 observations deleted due to missingness)
Multiple R-Squared: 0.1213,Adjusted R-squared: 0.1133
F-statistic: 15.05 on 1 and 109 DF, p-value: 0.0001793

Tt

.ol 01

freedom

%

8

B 5 N72mERIE Ozone = 18.599 +0.127 - SolarR TH 0, & NT1%2 A D & F HMEDFERD p flEH 0.0001793 & =
DHLDOTNIWVDT, ETVDOYTRKEYIFEETHS, LrL, TOLEDFD Adjusted R-squared OfEHY 0.11 & \»
S22, ZOETFTLATEAVVIREDIESDED 10% RO UABHMHINBLWI LIZRD, HEHVVEIFETILT

0,

10 @k

o A (2011) 5 HD S X 2 Eekfia 234K (Lesson 3] > I3 1 XLy —3H8. HTIEZ 54, 2937
5 (http://www.igaku-shoin.co.jp/paperDetail.do?id=PA02937_06)
o FHARZA (2009) R 12 & BHEFHEMT. A — Lt

o HIlfRZ [BifE], PHEMARES [#] (1983) EFEADHEE Y. HEE

i

L

o ¥ ¥ (2003)R IZ L BMEHRTOEME. ¥ TV Y - TFar—va .
o ¥ M (2007) R IZ & BIREERT — ZRHHE. ¥ 7YY - TFar—vay.
o MM (2012) EZR T® & L XM ~EBM D EED SRS £ T~, HAMNEZEHE 20,

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