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41 BESAEREXRBEOBEHEIL, ROFHTRENIREATREAZEFTLEITH
FSAR A AN
a) AENREXFEEYE
b) &RIE - BIEDAE - FIEKRV. KRIEE - BIE SN HEKE - WEDESE
c) BIEHEARVZUT HIGEICIFEMD/INT A—4, GIZEENMEEDRE KK
d) FHEMNS

4.2 REHLHEICHTS M ORBICEHERIAH - TEAELT, 2T, REIZELTK
EHBEICEYERINS EHEINIRIDDTENSICEEERIAH > TIEELH
Lo BIERRENMERFENHHZELIHEE. THELNSORBODLOHICRIZEITLA
EO—DFREEENULEFFRALGEFAIEGZ S,

a) BEHEEAEDEICOE>TEDLE—DTFHELIS,

b) BIEHBEAD—EDEICZTNZTAXIET ZFHELN S, CDIFERIEHEREITAE
EFANTHE SN TVEIMEICKH T EFENSZRDHDI-HIZ. BERRIEHE
UTHEEEHEICLETFAIELE SE LY,

c) AERRERV FHEFNASTA—LICE>THBRINIBEKICL > TERHE
NELHEN S,

d) BERMZRERUVMMM/NASA—FIZEYRESNETHEI ST,

e) TPHENSADVELLELEDHF 2MTHRADRNDIFE., BREMAN LB REES
ELTVABRENESDIT T 714V RTK,

RRE_((F1) “0<U<x”, XIF (Bl2) EHRET Q~100 QEBHAICH T 5T FE
MNE 2 uQ/QKE") IFNMCDRBICEVWTIEIFIERETH D,

4.3 CMC & L THRON AN SIE, EHEDKER 95 WERIILRAELN S & L TRHA
SNBEIFNEELHEN, TEANASOELMF, BICAENRELRA—N. HDHVIFAE
HREICKT B (FIRIE%, pV/N, XiE “BEDHE" (part per 10°) THITh
(TR oy, PPN SE Y “PPB” WS AR, EEABKRTHAH-HERIFED
Y (2AY AR

XEtEAEEELRS GIEEMS, HEEMBEAD SHLT. “ppn” HLU “ppb” ILETE
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SIREN B OMCIE., FiEESh B OMC A BAREICEIBAIEETH D LS. RIEEESh D “T]
FTE5REDRIEY (best existing device, BED)” OFEZEH L ITNILE 5 ALY,
X581 :BED (&, F-EZAFNAREDNTA—T R (REM) 4+ oTULV=
Y, FLEFEBCHVERZHF >TWV:=ELTEH, REYMDOSEHIBETX
FDESIADAETEENAFTELILDLEERFIATIS,
;22 (BED ORRE LETHEANASDFEAELOICE LW EAHYBDRIEE.
COHEZE CMC DEFMEICFERALTEELL, LAMALENL, “BETIRE
DRIEY” |“BEET LMOMBBLFIENSEREFEFA G TAEL LA
LY,
K IDBEGTENSER L LT, PIZERRECHITHEISNHD. .
;£33 : KCDB (key comparison database, EIffESH BN EIET LEBLE
T—E3R—R) HDFFEICERONIZHDCMCICEWVTREND LS, fl
NEEBEGELT, HEHIEDHEF T, BEDMAEFEELLZL., RU/ XX
WIZEET E2FENSHA M DFRENSICHALNZHFET S EATHS
nNTWd, COELESHIFE. L LREVOFTSHTHELNSERI L DB
TE50OTHNIE. FOBFHEX M A5 EShdhE Lhizly, LAL
ZDFEITIE. CMCAKREMICHEXRT E5LENSEZATLELE #HE
ICREHEHICT LTEINEITNIEE S AL,

4.4 RE#ENSBEDNTEDESLBHY—ERET-o>TWBIEEIZIX. HDHVEDO2DY
DINIZTH L TEREEINDIDTHS N B, —BRUICCMC ICEYBEINDITENS
FBIEFIEICEET Z2BEREZSFHTAELRSLEL, Thbhs, BHEMLET ) VD
AR, BEENEEINGITNIELZE SN, CMC & LTHRODASZFEMS I, —
BRHICZOMEDALRERCAERICERT 2F54S5FHLTHA S, CMC
X, BEMLERENDHELR Y TILIZDOWVNTO., BEFERICEEHZNATIL—T VR
DAWIZEIH LB ITFNELE S AL,

AR SREATEICOVTOOM &L LTHRONDSTHENS (X, ZEMBEEESIC
FVEEINLIEZEEMBEICAHFTTAFEMNS L E—HLAGL, —f&HIC, B
AMEENEDOILEFRENS (. TOEEPEOSREREIZHMNS CMC (2 &
DEEINIZFENSICHERKEWVNTHA S,
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18 B BIZEREDMEE

B1

B2

B3

B4

BS

B6

B7

B8

B9

B10

MY (GUM C.2.19I5&K Y)
BWTES  EOMZEOHTHRLIZELD,

BIE R ERE S

RIEAIEREA (CMC) X, UTOBRMORHASIN D,

1. BENREXISEYE

RIE/ZAEDHEFIE., RO/ XFHERERY GATRRY) OEHE

3. EAWRLGHE. ATHEBERUVMMMGNIA—42 BIZE, #HEEEDORE
R

4. FHEMCS

X [XA bS] EBRD &,

N

HEEA®RE (GUM C3.61E&LY)
TONEHDOEAMBHEKREFEORETHY . TALDHIEBD. ThETIAD
SHDEOEDFEARICHT HLEIZFLLY,

H 8 (GUM C3.415 KL Y)
TONHEEHOBEKRFEEDORETHY . ZD2OHEREHD TN TN DHFE
MoDREDEDHFEICFLL., FMTERIICUNZSREOC &,

BEHEEK (VIM 2.38)
HERTHEN S ER/AOICERBRETEMNSITREL D, 1 KYKEVE,

BEEE (VIM 2.37)
AERNRENEDNENEEN. BRENEERFEICEEFNHHEE,

FRE "ENfE” (MEEDSER) EWSAEIXD.3.5(2HDH K52 GUM TIXA
LWohTWEL, “CAIERNR) EOE" RV “(AEXRR) EOEDE" FEF &
HEEINEZMLTHS (G 3. 1.1IEKY),

KRBFERE (GUM 4.2.2IELY)
EBRIHBDEDEAIR,

fiik GRIE) FEEMS (VIM 2.35)
EHEEFENIS LT LY REVEREDHE,

REROH#L (GUM 4.2.218KY)
AXDHK 3.2) CE-2TRENDAELAERNREDERT 5 1 BDOHEAEDILS
DEERHMITIE,

ANHTEM (GUM 4. 1.4TERTC2.26 & V)
AERROFMENTAHALLN D ANEDHEIE,



B11

B12

B13

B14

B15

B16

B17

B18

B19

B20
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ANE (GUM 4.1.215KY)
AERRZTMTI2BEICEVTERICAhLON S, AIERRENKET HE,
VI 0T, RDEEYEELTL S,

AEXMRE (VIM2.3)
AEZERLEE,

ERENS, MEOFENMS, FHEME (VIM 2.26)
ALSBRICEDONT, AERREICRERET HSEDENE S DEEHHATLHH
'C‘”(if;l:\/\oa)‘—/)-‘o

HAOHETEME (GUM 4.1.4TERUC2.26 & VY)
ETIVEARICE > TANEEENSHESNDAERR.

HAE (GUM 4.1.21BLY)
AERRDOFMEVTHERREZRT &,
R VI ST T, RDEBYERELT L B,

T—LENF-SROHEEME (GUM 4.2.418KY)
METHMEBEETICHAE Y ERUNMHONREICES VT, RLAERRED
RYDER LE-RAEI TN LSRRI BDHEE,

HEFESMm (GUMC.2.318KY)
HBEEHNBALGHDEZON-EZLS. RIFEZONT-EDHEICET HHER
572 5B,

FEFELTH (GUMC.2.218KY)
HOFEDEDNHD S LDEENEZ LD ENTE, ESHEEEMTLN
DEH.

HxHRERFEMS (VIN 2.32)
BETHEISZAESN-EDEDEMMETHRLEZLD,

AHOHEEEOEERE (GUM 5.1.31KY)
HEIANKEEIZBTEHNEILTHRLE, TOANEEEOMNELIZEST
£ CAHNEEEIZESITAMINEL,



B21

B22

B23

B24

B25

B26
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RERE GUM C.2.1218LY)
THDEDFEAIR,

BRERREMS (VIM 2.30)
BEREEL LTRLEFENS,

FRNEDS AT A (VIN 2.28)
EHSNEAEEM T THONSAE SN BOBOHE BN & ZTHEMED
RS DA

FRHEDZ A FBEHE (VIN 2.29)
FHNEDE A T AFELIDFETRE S 5 FHD & DRSO T,

FEMESNAT Ty b (VIM 2.33)
THEMNS, ZOFELESOHESY. BT, TNODFERVAERICET S
A9 (statement),

SRR (GUM C.2. 11 TE&LY)
PIDFERERDO TS DOHFE,
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8% C FTHEMSDFRE

C1

G2

BERBEOFRENSE., IENREDEIZCOVWTOREHAMBARITTNSZ &

FRELTWD, T2HMBEIBWRLEEOEREZVLELT D, FTELNSIZHST

PBR. §hhHb6. BAEHENE—DEICE > THEBMH TSI ENTERLE L

SEERICEETHEEN. THEMNSODRAEEEND, EEDOATEIZE T DT

NEDEAIZIF. RDESIZEZL DEEEMENH D [GUM],

(a) BIERNRENDTFELEHTESE

b) BERMREDEERDATELRDH ;

() REMTHWH YT VT —BIEINSIHEHNERESIN-AEREREELZRE
LTWEWZ ENH D ;

d) RIREFHOEEOFTEYLRE. RIREFHOZEDFTLERITE ;

() 7HAJEHBDHEAITHITHEAE ;

(f) AABONFEEDRER. XILHAIRR ;

(g) BAIEZEERVIZEMEDOLRERALE ;

(h) AEBOBFHREMSF/ON, HD, T—HAHETILIVILIZAVLWLNS, E
MREVHD /NS A —F OFIEFELE ;

(i) BIEDAZERUVFIEICHAAENZELERE ;

(J)) #DFTLERI—DEHEDHLETHORAERREDERR LERIZH T EEE,

NoDEREFZFTLLMILEZELDTEEL, @ML () EFTORADLD
NME, DITHFET S ENHD,
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18D MHBEADHAHLIANE

D1

D2

D3

D4

HL. ZDODAHNBEXRU X, A, HERECHBEERIZHIEMONATLA
F. Thbb. L L. TAOABENCALADEETKELTVLAAEDIE, =
DOHFENE X, BRUX, D458

’“‘(xiaxk):’“‘(xi)“(xk)’(xka) (i#k) £ OO

&, FHEASICEBMShA=THS, HEOEER. HEEKAX.x, )L -
THEMFENS (ST, ik RUA<ITHB).

“OMEPRUQIZHLT, ARKICEYBRSALHAICOVTO, N EOMILE
HOBEICIE, HMFEHpR VgD EDEIE. RRAITLYEZ LIS,

s(p.q)= (nl_ 1)Zn‘,(p, -ple,-7) % (D.2)

J=1

ZLT. &, KAIZEYR (D.1) hoFETE S,
FEEICHT S, AISHDHBOREREIX, BERICEDVW-1LDTHIRETH

60
HENFETHEEE. X A1) F, RACESEAONEIRNETHD,

N N-1 N
w*(y) =D ciut(x,)+2) Y cculx,.x,) % (D.3)

i=1 i=l k=i+l

ZIT. GRUGIF, K 4.3) TEEIN-RERHTHS., £XITFE. X
NDEIIZKED,

u’(y)

SU ()25 Su W (reox) 0.4

i=1 i=1 k=i+1

AFHFIEX, DEETHEN SH SHERE LTEC B HAEEIE y DEERREN S
cxtTaE5 L), * 4.2) T5RHATNG, £ (0.3) Xz (D.4) &
NDE_HFBEBDHEIEZ., TOFENAEIZHELINAE LGN EIZEREITRETH S,

KR, ANEQEDFHHICE VT, B—DHEMNSRFE, AR, 28
T—ah, RFEQFMENTRKELGTENSEHDREAETH-oTH, A
HEORICIF LI LIEHERRELELLSZENHDH. —BEZEDTIC. £, RV
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KO THESNEIZDDANE x, RV x , 1, MIEHOMD (=12, 1)
[RET D ERET B

X1 =81(Q1,0Qz ..., QL)
X; =82(01,0Q2,-.--,0Q1) & (D.5)

fzZL. ShoDZEHOHDLDIE. 2T LEMAOEKORICHEALGZLDE L
BN, LU, EEEG (=10, L) HEEERCENE LTS, ANBOKE
iy RO 1. HAEEOBEERELDES5. TOBEE, HEE . RU
x, DEDBu(x,,x,)E. RHXIZEK>TEZLBND,

ulx,,x, ) Zcuczzu a,) = (D.6)

SIT. QRUGIHE. X (4.3) EOBBISENT, By, RU  HOEIND
BERMTHD. CNODER, ZORERMALOCESANEFISEF, &
LBE5F20T. BHg RUg, ITHBOLTEALTAE, XAHEIEOTHS.,
HWEME . R x, ODMBEEE - (x,,x,)1E. 2 (D.1) EEHIZ (D.6) MDHRES
ns.

ROBIE. A—OZRAEFREZRAVTRESNDZZDOHNMAEREDEIZHF
A9 HHEEBRERAT .

AT

ZonE#E x RV x , B, sBATEEQLkgEhD, FASMBAELRT
LlZ, TOEOEZ &, BETEN S 4(:)T. RETEENTLETH D, BB
BIEABEDIE G 1t 7 OEERHN S UGs) & & 4 IBFNTHS.

HEETI

HEE « RU Y, [F. REDBERICH->T. SBUTELDE]s. RUBHSNT-

£, RU ., [TEKET 5,

X, =(qs — 2z,

X, =q4s — 2,

x 0.7

BETHEN S RUOESE

BROBIEM ¢ RU ¥, 2EFHNHLOETLBERES X 5, HEE -, .
2, BUYGs(F, BLGSREICEVWTRESNADT, HEBERNGEVEEZEZ OGN
o u(zl)=u(zz)=u(z)&fﬁﬁ LT, BETEMISEKX 4.4) hoFESA, F
RS . RU ., ORSEIEE (D.6) HOHEEND,
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u’(x,)=u’(gs)+u’(z)
(xz) (QS)'H”Z(Z) = (D.8)

(xlaxz) z(qs)

h o DFER L HER S BRI,

2
r(x,,x,)= u”lgs) X (D.9)

u*(gs)+u*(2)

ZOMEE. 0h 5+ OBEIZHY . LR = Ud) BT () DI KE LT L
60

X (0.5 IT&>TRENET—RATHE., AERREOBERENSOFH@MB L
T. ETLVEBOBUGBRICE-T, HEERONEZRITHEIENTES,

ETLVEHR fr DLEDER X RV x , ZEHBK D.5) IT-TEEHA, MM
EHo ZEEICEAL. HFILLWETILEHKZEEA-LE. £I TR 5. 1HERE
BOBHIEH x RU x , (FBATLAELY,

LALGAS, BIZE. ANKEE R, 2RETDEE2, A—DRERX
FRA—OSRBAEEELEALTOTH LV LEERAQERATEL NG
BDESIZ. ZODANE X, BRU x , OREOAEERLE 5NN — R 5%
T3, HLEBIC, MEOEEATRIMLATNGE 2k, IERNREDE
AR S D EBETEICE ST, COMEREOC ERTEEBADBEET
fiT 5o ENEREMERDNS, TOMOBEEZERANLE THEWNEAC
£, ZhIERAON=BEE D,

(y) < (o0, (v) +u, 0))” +22(») =% (D.10)

ST, u(y)lE. HEBRATVEEISNIBYDTRTOANRICET 12
ERFEN S (CRT DBEHS TH 5.

FiE R (0.10) (F. ZDOLEOHEBEBROHIANELHFD. —DOX(FWNLD
MDTIL—TDT—RIZH LT, BHRIT—RIEEShhD, COT5—XIZEL
T, HEOHZETIL—TIZH LT, TRLENORED T —ADTH,
X (D.10) ICBASIhEZREETHD,
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T E AHEBREIEIMIBEREK

E1

E2

HIREDDEHEICHGT 2ARHE L DBEERET B0, HAKEE
Y DIEERENE 4(y) [T DNTOEENE, ZBICANDZENDBETHD, £
Rid. u()PHEERICESEEREELACECEELTLSAE, EEICA
NBEVWSEKRTHD, ERAHOEEREOHTEICH L, CORTOEME
£, ZOREOEREE B >TOSRABOY A XITKET 50, NAMEIEEICES
THE—DOREEL D, R, H5HNKEEOEERFENSZHET 5 EMEMN
COVTOENLERER, ZORTBICNT 2ENEHEE V. THY . ThIE.
BTN *0F5 1)) <5 5 ENEAEOBENBARKIZE > TERUEH
%.

HOBREEOFENHE-EhDEE, BUGAERKL 25 ET H5-OOFIE
T, RO=ZDODEETERSND,

(a) 6EITHEZONDERBENLEFIRICH ST, HAMEEOFEREN S ERD
60

(b) Welch-Satterthwaite DM 5. HAKENE y DIREFREMN S u(y) 22UV T
DEMNBEBE Vs ERET D

Lo u'0) .
off = 4()}) = (E. 1)

N
>

i=1 V;

1

cot. W) N)E. R (42 TEESATODA. MEICHE
ST THB ERE S NI AN EEIE X, OEETREA S A DEEE LTEL S
HAREE y OEETENEDBERATHY . ViE. BERENEOFE
ulyoamEcss.

SAETREENE&LSH. 24T AQTHEN > 8 5h HEEREM E 4(y) O
BEEE, V. =h-lizkotEzoh5, 24 FBOHEEN SELNELR
s U ) DEmEERD S L. BETRAL, L L—ReI-, BRI
BINGERLY RIS EATESSAEANDCLIck T, Efish
B HLIERIE. FBa RULR, ARESIhHEE, BE. BMEEH-T
NBEAC I D DR EES HEENBE L RS HDESC, =
hOOBRILEIRES N, COLS>HEE. 44 7B 0EEREN S U, ) 0w
MEV, >O0THDERETE B,

ECEOREERENETLEREL VRIS EOREHEENLTLNERK
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=W EERICLTND, BEAEDHE Vi FERICELLHLDT, D

BRI Ve ZEADTHDERELDSELSIZTY

1%—(60

RE1: RRIGAVEREV s IcHT 2GR L

Vot 1 2 3 4 5 6 7 8 9 10
k 12.71| 4.30 | 3.18 | 2.78 | 2.57 | 2.45 | 2.36 | 2.31 | 2.26 | 2.23
Vetr 11 12 13 14 15 16 17 18 19 20
k 220 | 2.18 | 2.16 | 2.14 | 2.13 | 2.12 | 2.11 | 2.10 | 2.09 | 2.09
Vetr 25 30 35 40 45 50 oo
k 2,06 | 2.04 | 2.03 | 2.02 | 2.01 | 2.01 | 1.96

E.3
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REICEITHAERENSOFE REDOKRA b

OILAC PI4RIEICH S . HERABDERE
OZmfth, FANDEILE

BE., AXH, ELREEFRICETRZSIIVTHY FI,



