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o IARMEHLNRERNZM, MEEFESEMLIR, HE¥ LHEEEHK
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EHARK . FIA0AATHE R AR B IEAS BB A B 7 , A f]7E e B840 3 B R 30 1 0
REER MIETEAENRELARERNOEE, A FAR CARRTH SR,
ER AN B ST A o SOk B B — 20 B N B A8 % o B 4 A% ol A B0 6 S R T
HEBEIREL. REHDH, UAROEREHRALEELASRBERERREE, B%
G FESEFRRNERTR T SE T BEMMA, AR ERE S %Y
GHFEMENR—MREEREH. HRESREET2R, FIEERNE ¥ RER
BRI MIR, BE REMBRL T AT RS B P RN T B,

113 XEERSAHNELTHUEELRIFTE

ELZHEMANREA FRAKNGFEEARB L, SHFEEHMN LR AR ER,
HEHSRIBRACHERXNA XL H RN ABRIE, F B RIES X MBS BT
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ESPNATE, METRIE 2B (ROEEREPTFHEERNE 18(5) &, THE#ERY
A 8(6) B I 2 A (AR EREPEEANBERNE 18(8) % , X
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MRTAER , ERRHAREN, EEATEREREETH. EHEXABUFES
BEfE#t 5 ERBETHEENZTREE. QHENELE, CESERBTRERCH
ARFANNAGHERE 2, BHEV I ELBRFHAFS, B EABBERES B
FRERFRENEEAR MEKGHEANEEEFHIRSHEN

1.2 EEEHMRPEAMEAENHEINEXEE

WERIMTNEE AR PN ERXR MELTHRA ELTNRENBENES
HERAFENTHERTR¥EEHFHAPIRENEM. TR BREETE
BEFH T35 i 22 4 KM R ITE XA R L R F %,

1.2.1 ERFREI—HEEEREREEERYES IR

PR ARUFESENHN ARARIHLSARERACHHEXNR, MRHE
RUHSARPEMPRXRN—FHRER, BTER¥P. BREEFHTEWRET
BRI, AR T8 4R B TS C I RI L R T E . EARR T8 M
MELHR, MESHERNEEE LN REEFR TR, ZBE LD KHPNEY
HREARKN - TAMBARA, EEXEGNBEMANTR, FH¥RFLERAE
MBERB AL EFEMEHK + HELFER, FERBEZ2XNEZEERRENS
AR IMALGR (X NBERAYE). BREFEFRZLTAEARELARAFRBER
B TR R R R T R ER R BRI A A 2 HIR
AR HEF R, S RERMNE T ER G R G AN EREE R kRN %S S
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M B, B, FHFRVARGSE5EEFRMNPEEXRANNRE, IARSER
AR, AN HERBELRIR, BRERRMERITHE R 2ERN,
ZHFEATAUTRBAF AFBEXHNRE,  AERBERABHE RN FEHEEHER
EMAERAE, SHERPHTRSFEERELERELNAR —ERHRFENR,

ZEAARRN ERZHAFEHTMPKRE G 2ERAS, B RE MBAIA ERBET
HREGAZWEENR, EEBFHELEROB LS EEAE KERREGEN
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ERPE.
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EBAEFAERREEHHANBREH B, IENEHEANEEH B RER. EH
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REE TR . BB RN SHERERNTERSTENEMES N, Ak
ERTE BNERUHAERIENEL, EEHHANETIBRFURH AL ELY
B, BIMEAZE 111 WA AMASBESLEE R RO TH, I TRESHA
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THFEMEFRESLEMEAEA ERBRNRALTFAELBRRE MEKEGHE
FERHEKBUREEREE. MRMEERHBEENBEA RARBA2HAB FEH
UEEMBTRANERTR, FEC IO T8, ELLRA T —BFORINAEH TAE
FHREAARMBEERERRR , SERMENAE LA REICREFH ERZE,

1.2.3 ERFARFTEFFAHE, TLUE T HEIAE

EEAETAN LB E R EROEH RN, HELBELBEREMUTRE
% HERBATFA, HEEBEHET, MEREREROBE EHEFECHEE
BRAMBEFRREBIEE L AAFER, G114 b AERFEN ST A
RTERBRELAEEA U UBROER, EHEFRAT(9)YACHETAOES
— o AT A W T R BB R B R R T AR SRR, R BT
EHHTEEAM, B HFER AN RN A LR EENEERIE. BH¥
% B % (Yuan ,2002) R 48 1R — 28 11 4 4 2 0135 10 P B R RER R ME TR
B, MR HEREATENSEBEHIETHRTHEN, XETETFHEMGREEZRY
BMERGE BT RORES, B SRR A T LI, 50 A IE 8
HELE, BMER RS TE 0, WE RN MKE, X2RBFTIHE, X8R
Bk TRTETEOEAEE, I ERLERAMENITENBREANBRRHER
MEHRRE. TENRRERSPEFELEHERCEE A CHTRI,
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EHFERERFHRY AR E FIREHE T EN BELEHBERNE
BANEZERMER EEMNER. XFATH, EEF -ENLRE. BF LR
REAXRMEHFHERBFH, L8 T S0 BRI REE LB LN T ZERK R
REME, FSIRRFLCENBERAZTRAD, %, IRERERBEILFRROE
TP ERBEIN, WAL X EXAMRUNNUE T — W EAR, 3
BEBREY LA LFARYRBAERELIT, KFREROTEEEE R
. BEARBRIIRN ¥ RERAFFENZ L (AR MRS A RKE, BRIR B
FETHEFHMMBERDSRTHRERAIRE. SEFRARHERERERE ¥
RIFEAMR, UEERBN AR

EETF 20 L 60.70 FR, B EXFHERT IBREXFREEZHRRZLE
K3 R AMRE BB R E X DR AT ARG 2 H B & Fh R BT 5L
BREBNELSHE ANEEEEHANERCESERL, BHEAHERR, Bk
NRESHEZAEECHHAPRRBEAPETE, BEEATHLTREER &=
HANUAFEBEBEEERALARESEMRARE. 0 FRUELIBRENSZH¥
MR, FFRERPLBELEGEZHNERN, Y- EN IR EXEHEERTANER
FEABREWRE, BE 1B FEXEELEREOBFL L AL TAXTERE LY
MEEME, BEXTENERHN. 2FHRBELRKFEARERD M.S. Aldenderfer
ARNFEBERBBTELER R LB XE. IR FEEBEEEZTARELAH
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PREMNENBLRNERE LN, KREWL, BN T ARREN. By kER
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HNTEBHERRPEENFREEXEANRR, B TEE, HRURETELEET
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B a0 3 E R B K 2% Shennan 455 FY ( Quantifying Archaeology )1988 4E i I J5 , 1990 4E IR,
i 1997 4= SLH AR T 58 IR T4, 4 K% % 5 2 B¢ Fletcher %4 5 9 (Digging Numbers)
F 1991 G, LK BRFR. SREFFVEEXRMLKEREARSREEL
Drennan( ' X% T ) & B2 B 5 1R B , 3 % 5 # 41 (Statistics for Achaeologists)
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i, BANEE— T IRBRE RS I
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FLEBHEET ANEMMXEFENFT. CENEREZRRT, ARBUEHA
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EEREARUEREHEUMEMHA I A EEATHE S HET 08 R
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A, FBERLL35, 08 X = 3.8 EXRBERERNBEHRNBRERALERBFERR, M
FHERT ZH BT

MPRAT USHE, S ABTHEE B FHEX,, T HXES AT HEUE
SEREAKNAER K SRR, AW FHEFRLSEANSFE, M TEAR
BiR .

X = 2nXi/n = DX, (3-2)

% 3-3 B/RL Dorset #IX E 30k 35 MAEERER N A5 HRPFHEMELL.
RWBRE—TRITINBETHREN SR OEERHN B FHMEN 43.8 BEX, MAK(3-2)
MHBELERE-BH, ANATHE, REBEBFHENAETELIHGF9MHE, T
AHBEEENFOE M FRE2EANFHE, K33 PEE—TRE—FINHAT

BAHRTXMEREITENER ZfM = 43.07 JEK, 5 {E A MR 1H 43.8 ERFY

EwE. YBEFE BK, ﬁﬁéﬂ?ﬁéﬁi mMEHRXEBER, HEESEBRAD,
#£33 Doset MEERXE B/ EHEREREFARTHE

BRHE em |HK 0 | HEK %), T HME X, fi X, HrpLE M, M,
20—29 3 8.57 26.67 2.29 24.50 2.10
30—39 7 20.00 36.00 7.20 34.50 6.90
40—49 18 51.43 45.00 23.14 4450 22.89
50—59 6 17.14 54.17 9.29 54,50 9,34
60—69 1 2.86 66.00 1.89 64.50 1.84

Fley B 35 100.00 43.80 43.07

3.2.2 pluBMAMLEFREY

H—THERATHRERANETBEE PO, SPH SARFE. e CREEEE
HEBEHZ R DKFHINGE, ZFF P RAB . FHATEHHRERBEMEEER
BEHHEFHE, 3.1 TR MRERENPRE 4 EX, BRI MERERE
M ERENDBIRFEF P RS 18 MERKNERME, 44 BRSFIHE 43.8 ERER
B, XEERYOD 5, B— 4% mARAPEEN K ERBE, TRUERB PRy
P HUE T BUX B30 8 S AR D B E A P 8

BHE-TRPEEEAK, ERAEBAT HARBEEBEZ MW HORREMN . 354
BERERETHARZHBE B, BHAT s K AUIABEHNRBRE 8, E5FY
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H PHEBRAE—EE2E., RALARANERERC IBEABEREMRE, W HEEH
LR AT AR IERS RN, KRBT A B KBES S PENPRIEREE,
HARIEI _E AT DR R A B LA A E AR R E SR RN HET BB,
BN FE A, X BRI E

3.2.3 FEHEMDEHOEE

XNTHETR FEABRERANETERETFHE, BV EHEA™BRIEEE L, E
RIBEGH M FENEM MAFHERSEIRAEPOE SEH, AR 8 HEE
MEZ, PHEEIERAHRRENRSE, YHEAFEBES KN EHEREEAST
TR, ERRERENEEBER. PENEAREREBME L HBENERT —EREN
F IR, R E RN, BlinE — 8 (2,2.4,2.5,2.7,3.0, 3.1} , BTG
EHFFE R A 2.62 F12.6 o TREHPME—RNE 10, FEZ K 3.67, 5
BUHMAK,BER 2.7, FEAETMUNATERER., BREERATULSHABAT,&
SHEMPHES AN PFREAR—EEFLA KR, I TRESRSEENEHHENE W, 7T
A H 5% B 8V HIE (5% trimmed mean) , B RHBRHA P RELHEREN S EEE
EFTENTHE, BIRAGE, BBHR ORISR REN T O RE TS,

—ABEERWRER . WR—ABEN S FEES A, B2 ZBELANEFE
B RTFHERE R, BRRE B XA 80— R4 d A K &) & M &1 5 R
AEBBAE] TEHEAPOHNENKEREAENN. XFAMGILFEERERE 1.6k
EEMERME CESRAE L RKWILE, REBILTEEARHEHERRFRE
ZEEBLH . NANERERAEN LY GEANIILENENER, B EHTE 4K
BHEHER, NERE -TEEN S, MBRE NLIEN i, BB RERIARIIN
RPN %R TR -BEN, FNRESHETBEERARE LY,

3.3 REPHBENEREE. . ZREBY

—HABEH A HENAFHESTREETRERRERATEN , BLHHER
HASBEZRHEHEE., MmERNEH, 252 1, 1.5, 1.5, 2, 2.5, 2.5, 3}
F{1.8,1.8,1.9,2,2.1,2.2, 2.2} ,ENIHWPHEEMER, HET 2, MNP HHE
HET2, BEAUEL, XFIMEREEANBEITHEREREESA—HEN, HELZTHEZ
MEH P B EBEREST HEPL27RE,

32WITRHWETERHRBAE - HBEEWRRE, DR -4HBE\RICFELEH
MAHERE  HEPERNERBTWR S, BARENEHEERBBEREN TN T EK
LB REES KB E LA FERITNER. TN THEEELRRTHSE
BN, MREES M TS RAB 2L, ~EORTERIMESER K%, B
HEEENRMEEANBEANEBREENE RIYEREYR, CLE-IMEENGITE,
HERNERBEAEHEENRITREGEEME N2, BREZLH 5 FYEH—=
A, MM ESFRAR - ERFRHRAREANEFRENEREYN,
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3.3.1 BESERRAZNEYRITE

S —BPAE (X, Xppoooe X, X,) HEHPHE X R, TURHERAFED
BB S T -
%= X - X (3-3)
x R 2 B 2 M AT LN IE , T LK SR AR SRR P (0 5 S, A B 20 2, B
REFEH LRI FHRATE S HIREE SKEFABBEANBUBRE.S* 5 s ZE
X EEE x HEE G RITAARIT

§? = E(Xi - X)%/n = sz,-/n (3-4)
i=1 i=1

=\/Zn](x,. - X)%/n (3-5)

—AREN T EREEBITRA S FHEZEMF M (EEFIM)BERRENEE
BOMEFHEET M, MinEERFENTHRME, HE S BTUATEMHAR
(3-6) R H  EHEHNRA Y ROFER, XR— N LBRR S IHH T ZERN ALK

§? = X2 - (X)? (3-6)
HARG-6)TT L, WHKN T EETHERAS TR YT BB & B4 FHEKF
Fo BNRA(3-6)IEHIMT .

- —};Z(Xi X - %Z(x"; Z2XX + (X)%)
i=1 i=1

LS (m-2inx+ D @)

X2 2XX 4+ (X)? = X* - (X)?

Wi EE WA AR LB Doset X E A X ERN T 2N
Z(X - 43.8)%/35 = 2x2/35 =179.2

B R e ,ﬁ'ﬁffﬂﬁ%%ﬁ 8.90, A em RN, A {1, 1.5, 1.5, 2, 2.5, 2.5,
3} 1 {1.8,1.8,1.9,2,2.1,2.2, 2 2| HAFEMIREZ 2518 0.65 M0.16, F—4
WEGBERES S BRREZELE —HBE R ERTREZRE THEANTBRE
B, ETEEWHENA BEFATEENIGRLINEN EZOAH, XN KAFH

68.3 % HEESE T UFEHER PO, “MREERRENXE (X + S] #,
3.3.2 BEFEEMEAGES

EEH¥ P REMEER N HABEENME  XEUEHEN P &EATE. X
Bl , ARG ME-6)BIHTHEBMMREEN AR, FTEERREZN AN LR

—_-\/E(Xi—}()z/(n—l) (3-7)
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BAMREZRNADER s B, HELRXNAFLERMA (n - 1) AT ARK(3-4)M0
(3-5)8y 538 B8 no FIAARK(3-7)11 5 Doset HIHERHEAMIRAEE s =9.03cm, XF
S =8.90cm, s LS BE R, HEUFAKRER n BRI, XWMENWHEE T 8EH, HEE
FREFITLLBEATT .

BE—TRBE—EANMERHEENBRRAMNITEZRNER R » BRATE
XK

7=s/XB.n=5/X (3-8)

FRHANATHBER. Dorset EREBHIEEMERREH 9.03+43.8=20.6%.

333 MSuBfmSAE

332 WEXNMIHERES FHERRFERAN, MRATEYSEREANARE, N
RUEHEENERERENSMIE, Mk E X mahi$, Mot 3R &k /MR
FAFLTFHESZ—MESIZZME ERTNEEGE, SRHN LT ESIE, A Qs
Qrs B o(Qr5 - Qus) BREANWAMEAZE, XKML E , BAFHH 50% K BIEHEEX
MR E S

RATVILA Dorset A1 BB 4= Sy B 5k Ui BA 0 43 DL BAI U 43 P 25 . EHTHP % Dorset By
BEMTF

25, 27, 28, 30, 34, 35, 38, 38, 38, 39, 40, 40, 40, 42, 43, 43, 43, 44,
45, 47, 47, 47, 48, 48, 48, 48, 48, 49, 50, 50, 53, 57, 57, 58, 66
A W Dorset &1 17 BLARREA ) Q.5 F1 Qr5 N EE O L HUHE “38” FIEE 27 A HLIE “48” , UM PI N
48 — 38 = 10,7350 Q5o MR E, T Qo 1 Qo0 BREHMB/NNR KB MR, —BRIF A
T,NRBEANEEN n, 2 Qx BINEN(n + 1)/4, F1H Qs B ER(n +1)/2, Qs
KA ER 3(n + 1)/4,

334 RMEBLSTHEAE

TE31FPEHBETEMZEN EXRBR Doset A HARRBEH A, B —FER
BAE 4> 15 B9 H F 7 5 B A8 25 B (Box-and-dot plot) , W #F %5 B B Box-Whisker &, & 3-4 2
Domset A HED A SERR,

A ERFA SRR (38 F 48) K R — Rk, R R W B B I 432 2= (48
-38=10),50% MBEH AR EHXEID, ERRPHEBEMIE (44) 40t H—KF £
B, ZEABBETHERR BEA—-ELTHENEF R, T—5HRHEMIE XM
BRI A, fE—Fh A SRR, BA RN ETHEUMEEER 1.5 FEEFE
AR o AR G B X P PR o (B 2 B A X ) R A i O X AR, ML o 5 R A o Y S
B AAEHBRBERT LR ELE, 7 Doset AT, X ARUES
F% 48 +1.5x10=63cm F1 38 -1.5x 10=2.3em, 7 35 MEREAREFHEHRN 66cm
AR IR R TRk STk, B0 66 > 63, BREXAMFER L RAN , oM STk s hr F 4 kb, BUAL
FHEXR. FAEALEAEFTESHIRLSEXEPREZFAMBE /D LKA E,
FRIR B 5 B T A ZE 3 A SE 4 B 430 B b R — 7K B 4R, % T BT 3+F 48 A R A X TN 4R B AR i
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70

20
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34 Dorset FHERSHHNEARERT

B RLATE 58cm( B4 P Z RHME)M 25em & (AT BR/PIE) o FIRARRIEFEE B
AN FA B R Y YETE 58em F 25em XFA KRB ZM., 531 VW EFEmMEHE
M, R EREE R THIR P OERAE, T8 50% 8RO E , £ WA REIE 5
TYEE R4 I T HIBTRp ok B0 S A — R AR . AR R E R I IR TR Bk
RS SRAERUATEA—FHFZ 0y F R B KRR 7%, FHE EEE 5
RTHAFEFEENEER, EEE T FYAEMTRRARGEENBS. 2 BEEAEHN
8.4 WK TFUNA,

3.3.5 RAEEMMOSMENLR

HTEMPEZA B EENL, REER T N EMES, £ P EEET M
BETERNSESEMEITT, FPHENBREER, XA ZEA B TENENEHE
TR FERY R XS, HRESN ST EAL, ZREROBRENE R
Ko HXMME, HAUELBERE , ARZRBILZRERNBRENER, BELNINERE
YHBAEBEERBEREE AW HEENRERSR, AN NEOTNHATERF
TREEN.

20 42 70 FENE W. Tukey $21B— TR O 46 B £ 4% 43 H1 89 77 3% (Exploratory Data
Analysis , fJ#R EDA), $RIBMERZEM B FHRE PO B0 2% BSR40
BHE. EDA TERMRRRBLO T ERXNBE T, AWEREN,. A5 BF, BE—&
Gt EZE SR EDA WA T ENMNA EDA FENFERAES TS, 8B EHERK
i, BT M. FIHNUEZE R K% R. Drennan (A5 )% B B {Statistics for Archaeologists)
HR NG EDA FIERRIE S TAHYSH L,

3.4 EXCEL 3R A T H#RA R #R H 5t

A FFVTIC Y 2 PR ME 25 L BRI 43 1 B 7E Excel 3K 44 o 39 0T R AR 2 B9 BB 3K
HE . XERBAK KR average () \stdevp (¥4H ) B stdev (¥4 ). median (¥ 4H ) F1
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quantile (¥4 ,0-4), XE stdevp Al stdev 5 FIIHE SR EE AR HEZE , AFOLE
o HE WM B quantile (04,0 -4) o, BEH ARASN, FEX G AT ERE,
0B 4453 E Q0B Quo, BNBHMB/ME . EES A E . T HSA BB R KRE,

55 7 SPSS B AF Al LA s it B X B4 B B+ =ZFE R T INHIENE.



FHE EHSitEREMARER
—REREMAMIRNBE NI EZNERESS

4.1 BEEMAINES

EHZLUHERARESFETRRTEDENTFRANR. HREDTRY MBS PR
FPR XEEHEHFXTRANEBERANEILE, BRLENRZH -T2
X, RIABHENAR . BREROTRAREERTHARE, BARBRTF AR TET
WTHHIAR. BEFEEF Rl (AT 10—54) BRET X4 BRE
R BAERET, XEEXMPAF - BERLBEMANER, FL2H0EREE
R YEEFROFER - HH K (1623—1666) B —ERFHEHHEE, “1 MRTFRIB4KRE
P—KRE6R, M2 ITBRTHME 24 REL—KEW6 KGHMISEES"? T HRXA
IR, a5 R BHT TIHE, EREAFEE THRLHERM. AT HELHH
HEERLROMAEEFIELEHN ANWEERAHER, ATETRENER, £
T AR T AP O TFRIAREEIFT KRN —EEEE,

4.1.1 WMEHEN

HAREE BESE="ZPNFHNHAENBESEEFTHXN, S=ZBENE3I1 4K
HRENBES 02 ARELUEAERTE BEAEREF LMW AGT AMHERFELH
AEHRMEERN 18:92=19.2%, HIEEBEABLUNRFEZHEATHNERREERY,
FRERMBRE 1920 A BERHBRREMIBRKEELENETHERE, TRE—1
ERME, EMEEBBERR— T TEAE, BT 2T T R B E R B, T
HEEA B TH-MMER B AR T, RITBE ANV FHBAF. BF 6K,
HE“4 8"HEKEA—ER 1K, THR—KEAHA, CTEBEHE 2K, EEZI3 K. B
PWH B4 RN —ER 176, MEEEBAIK 6 WEE“4” B 1 K, HHHB B
RER 16, BESERB T, BAWCMARLELRE 1/6 . BERIFE MM
WHL, BB 60 R, EZE 600 XK, A4 MRS BRAEIE 176, MBEAERE N
RNTUELEHBIFHAMT : B4 AESRARPRGHALF - CHBREN . —
EREGTHTT n KRB, HPEH ABBET m K BAEH A BHABAR R A} =
m/n EMAIMEGTEHATT n KRR, FH ALAHKRERFR —-EERm K, BER
SRE m KERBAORE 0 AL 5K m/n BRERBE  XFMHEEHE, RABRERE
EMBG TR SRR K EIEHEE St , F M A HAMRE A BA— N REH
WA, BRI EG A EEBRARFHANEEPIAl, BIE

P{A} = limf{A] (4-1)
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A TFHFE LR, EERIIAFRERERA T EER B RBES A BB
HIRE SR 2R O A — U0 TP B T BB

BATI B RT LA L — S0 B U LB, BR O i SRR A B AL SR R AR A R, o LA
BENARMNRRR :(DRBEROMERARY (0 1); Q)EMRIL R AT
REMERAREN . BlIN— TS R — 3K, RATREA 52 R 8, Wi 58 — Tk A B i B 1
TTREHERMFN . X 52 T RE B BGE RN 52 M ERHAEMNEAE M, hT A6
AXS2MER EMNNARTRENEFTFHA,BER U = {U,, Uy, , Up b o BRI
CBPEIBRARAHANBEERMERE PIU) = /n TTEE

_zn]P{Ui} =1 (4-2)

AR@2)FR U = (U, Uy,weeoee ULV EABRTRENERORAEGH, b8
HRBENENARN, BOEG A BT UBROEFAN (PN i) £REEHRM,
MDA RE T, R — KR AR E SR BRI A DOk X 3/ EAR
R HAEREHREEREEN, B A WERELN

P{A} = m/n (4-3)
BB —KERARMEBRET 13/52=1/4,

4.1.2 SMEEHEREN 15 A LG

ATHE-SESREHMER, TR ISEREER LA BN,

1. IEEN . RAFH AMB,FEM CHABHRERBEHRE (SR {E
A, B Bt RA) HBRRATHF C R AB EHHM B € = A U Bo BRI —Tk 5
MEERAKRER K HTUEZ, 4N C HERE

P{A U Bl = P{Al + PIB} - P14 N B} (4-4)
AP AN BRRASBENEANEN, RN ABHEANTR,MPIANBI RAEBRR
B RAERBREH N PIAL A PIBI FHEET ASBRNREWEE, EHE PlAU
BI AN BERWHE , HHEAR(4-4) FEMB—T P{A N B}, Al MK BN UHE
B, M— R RE RS E R KRR IZET.

P{C} = (13/52 + 4/52 - 13/52 x 4/52)
MEENE—FRRELE, R A SBEEAMENEL, ISR R &4 %
B P{AN Bl =0, ARMA-4HEER

P{A U B} = P{A} + P{B} (4-5)
BREUMBA NG F MOkl REAHAENE S, M— kR a6
REMAMAME A ENESHERNFFHEERZN,H 13/52+13/52=0.5,

2. ek, REFMH AMB  HEG CR“ABGABEARNRLE”, RN AB Y
FHB.EMEC = AN BAMERN—BIFR TP el — KR Mk (4 4) , E—i1,
BHE_KERAB(HM B). EHBMBERY

P{AN Bl = P{AIPI{B | A} (4-6)
XFPIB| A BRHEHACRENER T BESHB P AR X REEMBRLIA
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BEE N (13/52 x 12/51) AN —BIMF EHE— KBk, RE T 515, HP A 125K
B, RS R R R MR R 12/51, |
H—FEsE R REM A B RMEB S BIHNE BRRESAFEHRETERLR
TR, XM &HER PIB| Al = PIBl, BHRNERHHELSRNRA
pPtAN Bl = P{AlP{B] (4-7)
BRVGERMBKINZE NG, BHERAOAEGHRY, MRE—-KEREE, BHEZ
XS MRS E KRGS RER, XHEA T ERFKERLEM
BEE R (13/52 x 13/52) .
3. BB B4 ATUEE A UARRE, RIVERAREFH ARZEHAKDY
B, RAE A B, IEE A A S5 A ERMES, HARTEHNEFA, HKE .
PiAl + PlA} =1 | Pl{A} =1- Pl4]} (4-8)
4. 2HBLAR, ANEBRITERNEXEHG BREVERAIKRGE, TUMHELE
BARXKRMFE ML A, Ay, A, AEREENEAEAEGH, WE
Pi4; N 4t =0 2PIA} =1

HmERET BEAE, ELEE A, PRENEARNEE, MTARRSREHFN R
£ BIBN A, BN Ay,eeeoe yBN A, BRNARTEENEAEETAA, A ARH
BEAHBRMEEN,TUEH

P{B}| = D P{BN Al

BRI BUE R A (46), BT RS BT L ERAL
P{B! = ZP{A,.}P{B | A, (4-9)

IS — Sk R, W B R, RSB =R BRI R TR h 5
SRR BEARR IS B, B Hh B RN R, 58 =5 R A B AR KT R E Y
WHB LR . FIPTKER AT BRL 4 FFIEDR:

Ay BRI, 5 kR Ik

A, BRI, B RN

Ay BRI, FE KRN

Ay F—KARLOH, B _HREAROH
EXEAEHART EEHAEEEHAALBRAXTIHEMBEZKRIRNER,

HI A, HIHER A BIEHE B WEGEE
PlA,} = 13/52 x 12/51 P{B | A;} = 11/50
P{A,} = 13/52 x 39/51 P{B | 4,} = 12/50
P{A,} = 39/52 x 13/51 P{B | A5} = 12/50
PiA,} = 39/52 x 38/51 P{B | 4,} = 13/50

BB TERT P TR D SRS I B N B AR T S SRR R PIBL
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PiB}l = D PIA}PIB | A;}
- mmx12x13+2x12x13x39+39x38x13) =0.25

XGRS RIS RN E , ME =k R ERE 8,

5. BHRAR, 2MELARRCETH A AT EWHESL, MBE BEHXR
ERERREARITE BEARENEERE ENFEXEEER KOk, R BEHE
ZRE FEXBERERZEZEFGCHARNERE A, FFHBEHRENBEELS K, BEHR
BHE XRMEBENITBE AR EEBITE LR, XA AR,

BB A, Ay, oo A, AREENEARHAEGH AEENH BELEXE  EHEE
Bl A FEOBR,BIITEEZESE PlA | Bl AAFHHEBEENLR

P{BN A} = PIA}PIB | A} = PIB}Pl4; | B}

BEAT
PiAIP{B | A
BB EARGNBRERFEFH PIB] BHHELAR
PlA}P{B | A}
Pi{A;\ B} = (4-10)

ZP{A,-}P{B | A;}

Tﬁﬁﬁ—?ﬂ%%ﬁ]?%%%ﬁ%%ﬁﬁ%ﬁ)ﬁo R X JAT— M Rm, B
HETHZ—WARE. A—FREI R, EXRANE LN 9%, BXEEARE
HE RN 2%, REF —UKEERENHEE, RNFEFNERE LERBROHK

RELL, B85 (A) HER) AHRSHRTZENERMAERSGH, T HC HE%K
FUE MRS HH PLA} = 0.001 5 PlA} = 0,999, L E ML R K HMEREH B,

PiB| Al =0.9F P{B| A} = 0.02. B MM EELEREBRNBER Pl4| Bl &
T BLL R /NG9
PiA | B} = (0.001 x 0.99)/(0.001 x 0.99 + 0.999 x 0.02) = 0.0472

MERKECECEREBROBRPIT 5%, FEH S UEREE, BAd RS FEK.
JRERATE T LT E XIS A . BIBXT 10000 AfET R, FBAFHME
7 10000 x (0.001 x 0.99 +0.999 x 0.02) = 210( A )W M, H+ 200 HBHE, 5—
FEEFESRKRTAZ S M ATKEHH 10000 x 0.001 x (1-0.99) =0.1(AN), %4R0.1
(N EBRE B XK, A\BLFEIER,EHE 10000 AFREHHRARRIH, FRHX
MRS ,10000 AR ES 210 AMERRITUT MEEERARERLE HHR
352U

THRTHERZENEAEN,TUREESER LMW FEHYRE, B—1H
BREAKARBTELOHIA 1K 6 SHER, l ERZRXNEH EBTEXTHFHH

% PIE} S 70 AV E W S4F, B4R~ KU BA I 6 RWE PIE] &
RBBETR R 6 SRR 5/6, TT S K S HF AR M S 4, A FRIA R NSRBI 4 1K

HEEEI 6 SWER PIE] = (5/6)* = 0.482, BEWEEN PIE} = 1 - PIE} =
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1-0.482 = 0.518, IR WARBTFELHA 1 K 6 KM ER 0518 HERLHE-
MR 24 KAINBEE 2 T, EL0HH KN 6 SHMERE LD A Y RAXNEMS,

FIRESeH B S B L3R, B 24 KRB FARE I —KW 6 SR Pl Y] HH—KA
B 6 WIMR R 1 - (1/6) = 35/36,24 WHHEF B — KW 6 R Pl Y] = (35/36)%

= 0.509,24 WRIMEDHH— K6 AWHE P{Y =1-1{Y] =1-0.509 = 0.491. 5
EUEFEER L, FH ELHMBERATEASH YRR MBTUSE LEITRE
IRk TR R LRI ER,

4.2 HFMESHIRES

EHEEFEHNERN, UAFAETEN AR AN HFE—-LXTFTHIIM
AR, TEERENE.

(=) HF R,

BREE n MAFBITLE ar, az, ya, HE—TEE MNFEERE mNMm<n),
HImEAHES], MA £ 0 MHF ik XEEFMEBN L .S —HEMBRHATEER
B XA TR AT ULREZ MW m MHHF BN E N

RY = n x n=ree n=n" (4-11)

BT EREBRENTEAKE JBAHMBE—TITLEE o BT, BE_AE

(n -DMBFEMBREm MM -m+ ) BB XHELT . ARABHEF T ERE N

P? = n(n=-1)(n ~2)ree- (n-m+1) (4-12a)
¥ne(n-1(n=2)3:2+184 nl,AR4-124) BB R
m n!
Py = ———(n — (4-12b)
YeWITEBMBE B m = n B, A
P = n! (4-13)

Bl ABBEMBHREIL, HEF-AE=UREHI, A LHEET K, &
RE P} = 41/(4-3)! =24, F 24 H&EFEH %,

(Z) AR,

MBEM n ATTEFERBE m A 0LLHES , A LR B s SRV A S %,0
fE Cn, BAR
py n!
m! = (rn-m)! -+ m!

B E—HEFEPEF D 4 FPRBERY, UL AB,CHI DML, WHE3MARHY
BYER—FAE, RERLLELZPMHUTBHNAS. XBE n =4,m = 3. TRRNASEHN

41 4x3x2x1 .
(o TR xx(3 X 1) = 4 MMBEHH BB RARESH, W 3 FHRBRY

Ccr = (4-14)




3% ERFLF

5! ) Sx4x3Ix2x1
BRMASEL ETIE GG = 53751 = Gah s iy = 100

# Excel #4714 fHl 3% PERMUT (n, m) 7 COMBIN (n, m) ¥4 PRRICT, X
FE P 4 B4 A “ = PERMUT(4,3)” %1% = COMBIN(4,3)” ¥ 4} BIIE 1 “24” F1“4” ,

4.3 BEALKH

BB T — AL HKE R~ Eﬁﬁ@ﬁzﬁﬁﬁﬂﬁ&ﬁﬁ ﬁ%##ﬁ%%%
5. BT RENAE, BB R T T RERIET SRR, B 8 8RB R
B, XRXT BAWEILSH. EpSH LA ENEERERER. AATER
WK AN IR EHNESS A ESHERS A

BRI SHOS . ROBRMHINEEIAET, SRE—K, EREHARE
BE, SRRRHFAEN SR REIER, ZRRERH, F AL RELEL
M (A E 13(K) . MFBBRAIX A FERARN MR, THRENZRR 13 MTRE
AT —ME R R RS, BETF 4/52=0.077, KBRS HR— B4 %, 10
B 41 iR . SRREBRINIMFTB RN HRTRRAH, b TR NEE, B
25 T 435 7 T B A0 B AR 35, 18 24 Bk OO BT S A B, 3 3 A0 th A 28 B3
% R A4 o

0.10]

A2 3457678 910J Q K

41 MK R AN
CELE YL

4.4 SRS

441 NBERBM_RAIH

BRABEAHTRE—RABTHRR, TERERRATHHI A 5E ADF
MR, XRMRBH N NS ERE . FN R RRRE S KRR RAEES %
MARRRNLERER, AMSRQRIRTRET, W00+ JLME o 1 BB — K
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A ERPERFLEE ARSI SERTFRINRE, BEEHREREE
FRMARRHLERILERR, TRERTRHRITRL=EESHER, FETFN
BERE, NSERBHTE NI R R AT A AR E:EEIE %ﬁ_mmm
gk, “TRSARE TR R KBRS .
BB NS B R 5 3 AR 53 A(ﬁéﬂ&)ﬁ@’lﬁ$5ﬁﬂ)§ ) %u go '&zkmm
R RIS RSB, HE
p+gqgel ‘ = T (4-15)
P47 2 R TT A B 3 R4 R (1)2 IRE R, mwm (2) —RBI—W &
W, B S A SR R KA RIS RIS, R — R T — Yk By 2pq (3)
EERKEM, RERY ¢ X3 HERTDDRMAF Bty
p+2pq+q—(p+q)2-l.-v (4-16)
#AT 3 WIRB T DL B 4 AR (1)3 WRZY, (2)2 WIRZY 1 WA, (3)1 WRDY 2
WA WA (4)3 TSR Ko TEARE- 17)*&@4%6&%%7324?#%%&%&@&* u&
EMW&*ﬂﬁi -

Pedtiadt v g = pegt=1 (4-17‘?

ﬁﬂ%ﬁfﬁ‘?’ n Xkﬁﬂgﬁ ﬁﬂ_fﬁ@?:i n+ 1 ﬁl#% E.FE | IR N
ECM("")-(PHI)"-l Ca (41\18*)
ﬁ‘F‘ c mq(u m) %J&ﬁ n Zkﬁfyﬁ;ﬁm Ikﬁw%ﬂ(n - m) w%m%m$ Cm %ﬁ%‘%

1 o
J (2 S B L S §
Cn = (n-m)!-m!°

N EERAHHED, B ERRERNERES AU TROFREN AR R
FOEKHEI mﬁﬁfﬁo~1ﬁﬁﬁﬁ7ﬁ_4\?~ﬁ BB Eﬂkﬁ n ﬁ@&ﬁ&ﬁw%ﬁ$
poBl4-2Rn =6,p=05K_MAAHE ~ - T B I

& ’

TT000 100 200 3.00 400 500 600
mmma

l4z n=6,p=05M" Iﬁ?\‘ﬁ'ﬂiﬁ

EAXMTFIERERAR, Wﬁﬁ%—mﬁ?"in +1 ﬁ%%o/\l‘ﬁm&{i & B‘JWIE%?EE
B m, BH i
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Ple = mt = Cp™(1 - p)t»-m (m =1,2,n)
BRTHRAAR@-18)HEN S BRI R ¢ BUEABE B R, ETT
HRELE e UME AR —EERER,
(D) JIKRBEBHAERERL T r ROEF r k) KRN

Plramenl = DCHm(1 - p)om
QORINKBFAT » K (F - K) RN

Plosmsgr! = ZC&J”‘(I - p)n-m
(3R s 51 KZF(r > o & 1 BA s ) HOBERY

Plasmerl = D051 - p)wm

AT AR Excel H187 BINOMDIST ¥ B YL AE R ¢ BUAEANHEHER, RBEE 0
B om ) REREIRSEE, KRR E T BINOMDIST(R IR E m, RBKE n, B
WA RBER p, FFRME) . HFRMEMME “false” B[E & = m BIHEHR; RE “true”
BB E & < m B RIBESR, BI04 A BINOMDIST(2,4,0.5,FALSE) , &1 E p = 0.5 %
BT 4 KL ALT) 2 REKEER K E 0.375, 5% A BINOMDIST(2,4,0.5, TRUE) , l|3f
Bp=05%HF4REBBNRERNKT 2 SR, BRR 4%, R 2 K1 KRMOK
HIBEFZ 0 ,iE [H 0.6875,

4.42 "“MXHSHNER

(1) ZMAS R BB HUBETRN L, YIABKER n 6, FBE (0 + 1) TR
ﬁ!ﬁ%“w(o’l92’ ...... 9n)o ‘
(2) n KIRE,ERBRER m KRR Crp™(1 - p) ™),

(3) BEHERAN 1,8 D) Copmgm = 1,

(4) ZIALF BB ERE E(8) = npo
BFMBEE LR

n

E(&) = D mCrhpmg™™ = np (4-19)

m=0

XEAXIEHAK(4-19) KR . BEEHETUEB N BEHFHE, » KRR
BB R BN np W, X B R AR, T ABEMER
(5) ZWMANMHIH 2 D(&) EX R

D&Y = D) (m = np)? Clpmg(n-m (4-20)
W#EAKX(3-6)0T LI EBE
D(&) = E(€*) - (E(€))* = npq (4-21)

(6) X p=gq=050 ,8%3WBET0.5, MHELHEIHRK, BERZD m BH %MK
m KB BERA
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4.43 "“IWMRSHRRHXB

Pl — S 10 BREBMBEEMKE, MREEEBFNESS BEEHE",
M f X 6 ML EMBERE R, Wik¥ n = 10, HARBEEE", BIEFEEX NEH

BFTRERR R — % B0 p = ¢ = 0.5.1TEH Pl6 < r < 10} = Zcm mgt10-m) — 37.7% . 3X

B LA A Excel H7 &) BINOMDIST B¥iHHE . £EEX 035 @%21ﬂ%$ Plr < 5} =BI-
NOMDIST(5,10,0.5, TRUE) ,i& |5 0.623, B MEXT 6 Biak 6 BILA F FIHESR , B “REE " Redk
BIMEZE N (1~0.623) =37.7%, INRE 20 HE,“BE"EX 12 B L REOER, BXK
#[1 - BINOMDIST(11,20,0.5,TRUE) ] = [1-0.748] =25.2%, Al W mMEILFHEKE,
A AREIE B IR EE RAOFENLYE, R TR A KT, EHEHAPLESERBREAN
FRER, AR EF L UREEY, EFELSRBRIEELEAMWBFR TR,
ITREHINELELANTTEE, EEWATRELFRBE, RINEUBHNEN B
WHITE

P FEAPAET, p = g = 0.5.XBRITANT—1 p = ¢ WEZEHNIFLR B
REWEFBRNE, BERAEEE NS NMERPE-TERMNER XL EROEK
Ep=02,"BE EROME g = 0.8 1THBE” RIEMHEE Pl6 < r < 10} =

Zc":)p'"q“" ™) = [1 - BINOMDIST(5,10,0.2, TRUE)] = [1~0.9936] =0.64% . 5F 10
1‘5»\5/\&%*@~Arﬁﬁﬁﬁ$&9ﬁﬁ@ ‘BE RO RENT 1%, BRI 10ER
S RH BB 3 L 50 M S B 22 AR B SR BROK -

REHBENERT ,Excel ERAER T T AR ERE, Wﬁéiﬁ‘ﬁm
58 LR, 24 o Fm ERKE, AR E BRI R ITEY o Alm BAEM KA
(n =30,m > 5), “HASMH ®TESRSA, AT LUELERSS ARG, N8 E
b TIHHELR, FEF R ERNEFTIH,

4.5 EXHH
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RSSO RS, BIRYESRENER, ESHUBNER—RAE
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LR 19 0 3 T O FE b 25 3 R LSS RO ST B ORI 4-4) %575 B 9 A A 48+ B iE B 4%
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ZEHNE 3-2a B 3-2b 4 FFR 10 BEXM S EXRENRAERSFARNEYE, TUEE
XFREMNALIREERA R, Ha EEREE %SRS X, SXE 10 BX,
R 3%, AR 48 X (R A R 8, B SRR 51.4% ;A b IBEERBEEES B 94
K| B X 5 JEX X E 2,048 0 X R AR RER K, Bk 28.6%., MRESE
B B G M b B R H B 4 B B B8 B 5 B L 19 B B R (R R 2 B 7 IXC 1) B BE RO B R E L XA
BB . F 4-1 BR T Domset 35 P AHE R ERRBMYRHE, U AR L
HAEEBESHHLENGER ., B 4-3a f4-3b BAR TXEEREREEL 10 JEHXM
5 B AR AR B . A EL X W Tk B IR 4-1 MY A TH AR T DL E), 0 B T AR R
HEERRREEERMLGREN, fiﬂﬁniﬁ@t#ﬁ&ﬁﬁﬂ@ﬁ{ﬁﬁﬁﬂﬁ 5.14 #15.72
(%/cm)o XABG R T SRR S SREEEEATE, YREXFKRE FRIFE 41
MELE, SN THRERENRREFEZALEA LN SR EABRHEY
BEFSE, XREIERGEABKRD (A 35N I EERER RS REES
P, E?ﬁ&ﬁ&ﬁﬁm%%?ﬁﬁtTﬁ$%E§%ﬂ%#Eo ﬁ%$ﬁﬁ?ﬂﬁﬁé®il§]ﬁ2ﬂ@i€
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FWE EHRGHENERANAE—EREMARNBEEENBRSE M

K41 Domet WEEAXUHRERUBRERARXARNAXTENIER

(BL 10cm #0 S5cm 4 7))
HRHE | BX BE % WEEF HEHE | K B % B
Al=10cm ng | fi= w35 ) /D (em™Y) | Al=5em | n; | f; = 5735 | f/A ] (em™)
20—29 3 8.57 0.86 25—29 3 8.6 1.72
30—34 2 5.7 1.14
30—39 7 20.00 2.0 35—39 5 14.3 2.86
40—44 8 22.8 4.56
40—49 18 51.43 5.14 45—49 | 10 28.6 5.72
50—54 3 8.6 1.72
50—39 6 17.14 1.71 55—59 3 8.6 1.72
60—64 0 0 0
60—69 i 2.86 0.29 65—69 1 2.9 0.58
BF 35 100.00 100.00

LA TLEANBBEREN , TUEBHOREEESRBLA, 40K
EAR%E , BEAXE P A SRR LE, XAELT 84 X 8] B 65 5 55 2 5% B
BRBEREE. R (Yuan,2003) RS R FREET N FiEat w5 3 2, REHF W
B T 2300 £ Venerupis variegata F NI R EE . & 4-4a B4 2300 MR MEZH T E
W R oy A7 B (/DT 20 BRI MR HO & 364 20 2R M N5 WL E &
20 EXLBREPRFEELEGFHFLERS) . BARKEFRELR, TN 20 X3P 43
BARMNERE, TS 1 2R 4, 00 24 4, MBHNNEENA LT BI#E
200, RINEEALBIEFE LWHOPOSAFERNHZEER,BHE 440, HHE B
W7 PHEAME, XRMBRNFAREEHR, TUBHESE 44a PRIGEFENIE
THEHYEE, BRER 44 , BHNNMEBMENSHNAREFEERLE -
Wk, M2 4-4b BIEH — LB R, BENE 440 WHEEFESHHEATHEE
A, NIERERNSOEE9ZBRER, ST 20 ZRART 2 ZRHNERD, BH
20-2 ZXREATTANKSHENZHRTHREE, E 442 P2BRTEERZM, UK
B 4-4b HMEFFEMATEHERBEMZET (R TLELT DN, ARAXAAREE
MR, X TRETURALSE 3 BN ET U FEHE, RELTERMLEREME b2
BN ZHGEEZREH . FHMERY a M b WAERERNESL, EIIMREFE M
LM T o' F b’ B, BT aa’bb’ BT K ERBL A B X HBIE

YR RBAWE M, KRN AT EYS, MARERELE TR THEHN
E XA 4-1), BB THEER, F 55 % B 2 B AR &/ g 2R ik 3% & 4 7
Wk FREFEHRGRHRFEME, WREREMREENYEER,H « B7,84
RO EFEMENRPEA f(2) BRXNITE «» BEE o, b ZEMHE(Pla < »
< o), BERBF LIMBNERSBFE:

Pla < x < b} =Jb(x)dx (4-22)
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ffﬁ

0.0 W%&m
b =D : ;
39 20 302 1b 40 50
3 B G : W% KB (um)
B 4-dn G4 TR 76 96 BE 0 0 2 B 53 95 () B 4-db %4 I 30 5 B 56 49 S B BE 53 %5 (b)
PEBESHEFERESHA MR BRI A R

AR@G-2)FH [ "ERGRES, ER—MEKT H“S”,“s” BIEICF“Sum” (B )
HE-TFH. RAERMBEXERERA, s Wb HHERSWLETR, RABET
BHMBREHHE f(«) THHR M e, b] RENER. LEHRFER X B f(2) N a
b HERD, ER— I ENBE FEURH, X TEHREKMENLZER, WA LTS ®
BRBREMFEAER, TN TEEROEIER, TR EREMBENBEREREE
X, NEHREREERET R e, o] HBER N TRHABKEIER, FETHEN
BB HERY, TN TEERNENER, RETRENEREERR () AT LE
R FR, 7T S IE R 21 R ‘

452 EXSHEBERHEYER

EBS T B R R ,’Eﬁﬁﬁa‘ﬁ%ﬁ%
f(x) =

g
«/_:r 20

KXW x e 2702 B R RTBRBEH E*Eﬁ@ﬁ'ﬁi/‘ﬁﬁ © Mo, Ak
EHEEER N(p,0) EETUEE o #o? ﬁﬁﬂ%ﬁ*@ﬁ%ﬁ*@ﬁ@( ﬁﬁis{zﬂ]
) fyE E4-5 BRTESBRNHAE,

MAR(4-23)FE 4-5 TLAES , EXSHE THIMNHERE:

(D) BEBMSE", U2 = p AP0, PRBFREALZAXNTE, BH ]

f(y—x)—f(;z+x) - (4-24)

5.0 =l f) BB, $F( ) MR MEATEM (o) BUCRITR A

W FEMAETE, EAMK UMM AHIESR.
(2) HETHEHNERST o Mo XX, BEHFT loﬁ%ﬁmfkﬁﬁéﬁﬁb&— o 3| = f]
RO EET ANENERE(- «, =] REAREZ—-TLRFH,

P%—°°sxs°ﬂ=j le—e' 2 dv =1 (4-25)
-® o

(4-23)
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EARRBEN (20,4)
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o

E45 ESATEYE(p=20,0=4)
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° ] ]
ﬁ o=2
a % |
R
oy =]
& 0.04 0.1
% 1
HH
o=4
0.00 _ ! 0.0
4 8 12 16 20 24 28 32 36 8 12 16 20 24 28 32

Ma6 pEER(p=208 ,=U)EHREXS 47 EEU(o=2Fc=4)BBESHH
THREE®D EHENBRTR MREEHEF S RHEWOTL, B
<X 314 RO RAE

AT (425K 8 EAS B MA E — fL 48 o .

(3) % o AR, EG 2 A B S TITG R R 2 2 A, W1 4-6 TR ; 24 o AR, 128
B AEEE A E B, K2, M o /NG, A R TR A “ 7, N 47
i

(4) TTRMES o F102 4) B2 A5 4077 B B0 BIBME E(x) T2 D(x) 78 3.2 it
R4 AR BT R, B33 BETE, HAANTREBRRAN BT
( 2 FML) HRE PR A B S, T LR AR n AR, P 1 — B B U
FEMRFR E(x)
E(x) = J_wxmae 2t dx = p (4-26)

A HBARMRERBNERSHEE, RREHERRN p MBEAHENE D(x)
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(4-27)

453 MEBERDS

ESREEE p Mo NS, IHEMNANITELERA-FERESHEBEAR
(4-23) BHBX AR o Mo AEARARERIES BB AKX NI R « T2

Z = "—;E (4-28)
ZWAZ ABRRTHES B Z WREK(4-28)RAAK(4-23), 7T LIEE
£(2) = LeF (4-29)

V2
AKX(4-29)RIFERIES M B, WTHERNESKH, EWRFHEME E(2)
=0,MFED(Z) = 1, AK(4-28) TRITHERFZBRMINER: ) BESHETLS,
HepLBBBREAMNE; Q) WEEMNERRE, 18 0 = 1,IAREZ o fENBEA
MRERBRM T Z AETUEH:

(1) B—4b &4

z
e 2dZ =1

= 1
Pl-w < Z g »} = J_m Ner (4-30)
(2) EPEME E(Z) =0 (4-31)
(3) ﬁ% D(x) = 02 = 1 (4-32)

WHEMESHMERESHN NO,1), EXHFER—BBESSH N(x,0) B—
BRI AEZAREGHERR, EEENFESHTRNALAHEEBEH#ITHRLE.
TEHEREAR(4-28)BIIM—KEREK.

£42 s HZANERXR
x ©® p+o [T w4+ 20 u— 20
0 1 -1 2 -2

B 4-8 1% 4-3 BF T HENESAHMAT AR WER, G 2 £—FRE
o6 4 MR ‘
£43 EFHHFR ZM E—EREEENHOTE

Z HBERR MR« BBRE VE B BRME(%)
-0.6714 = Z < 0.674 #-0.6740 < x < p# +0.6740 50
-l Z gl p-od<rgu+o 68.3
-2 Z<?2 p-20sxsp+20 95.5
-3 Z2<3 u-3osxssp+io 99.7
-w < Zgl —®<xgpu+o 84.13
Z =1 x=p+0 15.87
-® < Zg-1 -® <xgpu-0 15.87
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48 HRANESSHHE

FRAIPHFIR—EEARE RITFBICREL, FETEHFERH, . RNBE 2R
BT IEAS R AR R

EEA—ASEH ¥ EPHTERAREESERE. BEREP—-—BRAAHFERE
SEBMERFEEME (Z), TEIH Z /M FENMRENRBERMBEO(Z), -

1

Von
REESERRONTURSRE, NENERARREE 0(2),& Z NEFETFHARIE.

HERMB M EXCEL %4, TU FEH B ESSH &N AH X KM
NORMDIST (%, 4,0, true) iR BI/NTFENMBUEKN REME O(), BIUAA v = o + 0, B
5] #4) i J& 0.8413, T NORMDIST (x, 4,0, false) , 38 [ #) B TRAE N « B IF 25 R B4 55 i 3
PSR REEAE, EAREN R EEEE - BN EHEBPRABESR

. {7l in% A NORMDIST(O, 0, 1, false) ,izlilﬁﬁrﬂ%—;z: =0.399, BPARYE R IE 25 R 3
T

fH, EXCELRHFRAHESEHREBEHHE AABRFEEBME, BRMEMEY Z E,
PR3 E 2 2 NORMINV( RBMEERIE, »,0). Bl A NORMINV(0.8413, u,0),iR B A2
(u + o), B A NORMINV(0.5, 0, 1), ;REIHE 0,

454 ESSHHEMALH

() XEREE T THEFRFENEH QE, KB QERNESSH,1Q HFHE
39100, HEE R 15, AAEBHENAERFAENQFRTEL, ARINABBEY
10% 29,

. EMD(Z) =1-0.1=0.9

ENEESERR(RE), B8 Z =1.28

HHE(1Q-100)/15 =1.28, BHIFEHBR 1Q=119.2

R EEREENIQEET 119.2 ,FENATRA 10 % .

(2) BREMRXFEER 40000 AHRH KFETH,RR 20000 A, EMETHEHE
SR ESS, FHSH 545 4 REERN 0L, AAELAB 1 2 ZETWRERR,

o5 de (4-33)

z
P{—wsEsZ}=<P(Z)=J_
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B0 SR BB R A B — 26, B A WP Bk B RSB

#% : & EXCEL ) NORMDIST p& %%,

NORMDIST (%, ¢, 0, true) = NORMDIST(544, 545, 30, true) = 0.4867

B 545" BV #1455 , 18 88 IE A5 5B 3 B0 X3 R 14 2 4R NORMDIST(545, 545, 30, true)
=0.5000

Z 1 RBERBIAR = BB AR x Z07E[544,545 ] X o] By #1 2

40000 x (0.5 -0.4867) =533( A ),

BRATHEEPE 33 A1 42 EMREEFE,

Q) B+ UMEFTFAHWBELRRNESIHN ., BMUEERTF NLRERETE
AR R B 4 G5 R\ JURT 2460 £ 40 47, o 2460 4 R SLRRN B 45 B, T 40 E R
B EE. BRRAESHH, XM RENS XE, BB HERAE 68.3% 1
HRIETE A TURT[2500,2420 1R 4E R X 18] , B 95. 5% I M % 9% 78 /2 70 i [ 2540, 2380 ] B4R 4L
Rl

(4) ANRTE RN G RE LT LB EBALE 3 B 2300 £ 4 Venerupis variegata
MNERENNBEERETRAESSF, MEXMELER,BLMEE LY 68.3%
NMEHEEELTF (p -0, p+ o] KEAP FERIELRFR EEELTF (g -0,p + o] X
FINRHE SRR EHEEEBE68.3% p Mo BRIGHETRLY 3 EXENEL2EME
B 35 BE Y SE BB AR 2, B R 1B o X 2300 &4 B 4 RR e A | B0 4 38 B B R

HMEMARELER T REN BE BN, B8 X = 28.72 (mm)F s =5.11(mm) . FEREE

FREREBR,TUR XM s EHp Mo BHE, [p - o,p + o) B RE[33.83,
23.61]1(mm) . G148 B, T8 B 76 I IX I8 A9 DU 52 800 1550 4, BR LS %2329, i B B 3
REEERXEIMNZESERMN66.3 %, SESAHHFHWEIRME68.3% MYSEE. &
AUGHFEENF ¢ +20 = 28.72 + 2 x 5.11 = 38.94 (mm) WA EH, X 2270 4, 5 &
¥ 97.3 %, 5EiBHE & (2) = NORMDIST(2,0,1,TRUE) =0.9773 . + 48k, FEM
HBERATENZBNZHEERMNESSFHEIT,
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51 EHAGHMELHEE, FITEFHEFSE

EHEERBLYBRERR/EZEARTRESHAE, BREHREHFEHAMEXT
TRESKRERZEATEMIR, FERERB(BHEE) S LR (IR KX
R, BHIEFEHE, ERLYBFRPEELET RIS B ROBIR, BF KB
ERGE—ERE EREIM, TUEELBEENFEEKNLMHBA D. L. Clake EXTH
HENEX A CYREFRR M TR, RE T ¥RERE\EFES R, MAEE
BB TR BETR R RG RSB —TTR%.

EERERNTEHEE KN BERENFIER (0) LR EiE ENEME X
W A REMER, REHEEMNFYEMAXREATRIAN, REHARES
REAERE RELBRAREARMNUTERENET » MXRRE TUHEHK »

A B TR A AR AR A B T TR X X AR R T A0 S B K T B SE BRI X,
HEEEN, HETS X, - EREIER A RRRITSSRARANTHE X, =

i K B A RS HER o, RERA XX « B3R,

R AT EET(1996) X EANEE—wANERZLFAMEETRE
My Kb TSR sy A gy FEDU R O, MW BEIZ AN ERAE Z K, LU X H R4 3)
YR B R R T B IR B 6 B S IE o EL B A R U R A SR R I A T A B

THE M, AR, BT ERERE X, 8 X, , 3 F B AR AR B V- 1 B #3251
EMTBEA DB P EETHE M, LHEHEE o) M g, ZEBEF,
BEAMBTF. AA(ETENER, “EFAF, -, ZoREMBE— BIKRAZ

#. RERREHERETAN A SR T, BT ROLIERA 57 =25%. W

THEXMEFREER, TLUES B » EHFNREERAUNGTE, LRE
T FHES25% " ZHEZ K, RABAFERXRTERANSERTRERN G LR,

FEEAATHEESRBEARAMMXR. RNBIALEREMRAXNRA 24K,
BR XML EME S MAEARNBAE P E—EFEHBULRNAREE (n 1) X
R4 . BB TF R AR A VB S P E 2 28 5 0 W M B8PS ER
EHEZE, R T EESERMET. BEAFREARENFHELABNXT BE
EHEHENELBRREH LR, BTFRXTAASENBRRE. SEHSHMAT
MATFBEBBRHB/BEETERKATERTE,

AAEH S H R OFRIT, RAERASE TN S EHSRAESHR, 2 —



48 EREHH

T HEEAER B R MR R, AN R BE R L, TR BB 1 4 vt
HH . DUX B aTiRE4T 18 48 HE B AT 3R 15 10 8 o S5 57 10 R R A R A A 40 1
R GTHHERA KA S WA EREAENEHLETRHNAR, ABFESH
BEESHHMET, TEA . EEHRBERE,

5.2 HEFHEMNSHMERHIRAR

S5O HB=ZAGFRBARTHI OB 78 FREE KT EE T S k5T E
MARENTFHEEZRBEAXRSASHENRE. IWFENHERSHEANTLHES
Ko BIHE BEITICRATHENA XK,

HTRTEE HELHEEEPHOTRERITE,. BREFFERERBFHT
PSR 2 EXR A EERSEX, AR X, BETESHHNEHRMIES S
7,475 68.3% MBFEBTFHEEE 1678 177 EXZE . RV » > E

(BB 100 ), FFUB TAAIMET X, WL HE S X MR EHE X,  EREVLE 5
100 A, X B RS - REA R THE X, 50
a n=1  BME,TUABBEAN MY ) 2EN 0 = 100 R
B HABEE—NFHME X, = 1) X2 X, EM
N —RBRAHEH, ENE - FHHEILEER, BRINZE

BIXFENE RS, RSB E . 7 2R
e,

52.1 BEEHE XHHH

BHSENFEBIHREEESSHN, THi— R
ATHNEENAHTERESMHERN, AN 4.2 4

A 7T K BREENFM TR A4S, 7235 BR & B0 88 H B
EH ST AR HE, R 2hE - L&ELE
BEEMEE, WP ORRERE, EHRIEY, REEHNS

TR AR, RENENER n BEX(—BRE n =

cn=30 30),BEAVHME X WAHBRBEEESHHMN,n K,

GrAT WAL EA A 45 R 7l B8 3R UE 8 X 4~ 8 B, T 2l it

7 MBS BE B ES, BA LY EEEEAE

51 DI R A 5 W AR ESS ARG T, kB AN ERT IR, J
BWRT RN, - 12 BN —KI BRI X BEM 18] 13 ¥4

1, n=2fMn=300#&EE ﬁ’ﬂi(ﬂiﬁl‘ﬂ]@ 4-1%@”“@%%:@3\%5{11@{5# = 701111%
FHENEESHE 2 BT —KBEREIFME %, BRI 7 #ER 2

Bl Spate,1989) R CETEHEAEROANE S - 1b iR, 2 C MY

SRR TEERT EAM R =AE, 424 1P L

b: n=2
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AEE“T” kb o A3 Aa B9 “# " BT LSRR AR, 50765 A0 B A1 3 1) 4 2 Tk B AO SE 0 13 B 1
XBEFHHI, BHER2RMBLERBE BREHR L, XBEHHERE 17169,
2KV EN THEM, TLUES 2K 7,8 1IKR6 FIE 21K 8, B I8 AEE2KE, -
43k 15 Fhad BB ST BL, (R 56 /5 M ST T ER 2 7K A, E39ME R 7 BB R 15/169,F HIE K
SHBENR 1—13, B RIBALH AN EBER TRHHN, B F o RZER MK
B RTHE N , AR BT 6EH 1—13 3£ 13 4R ;T 2 KT HEER 13 MBS,
Bl 1.5—12.5 % 2 M BH BEEMBEXRERE M, FELAMDBAF 1—13 [, H
A] BB B B A R, 2 M i i Ah . B 5-1c 2 30 IRBEMLAM ST Bl I SEp , B
=30 WEEEARNFHENERS A NEEHEEEEBELES, MAX M HENERK
BEEHERRT , BEAMHR X KELER, B n B K, BERESESHREES
M BEBRRN AR FHARER, WSHRE,

522 BAELEHE XWEFHENAE

BB B X, RN—AHEHER o, FER o WEETREIMBE R, 1A
E(X,) = p MID(X) = o’ AILIRARN n BREAKTHE X WEEHBEMT 2

E(X) = E(%EX) - %( iE(X;)) - %E# = (5-1)
D(}) = D(Z":X,-/n) = ;1—220(/“) = %2 (5-2)

XA ARBRERTHE X QBFHEMARMUE X, ORFHEERHESH,
R o TIREASEHME X 07 240 L BB YORIME X, T2/ BB RIEEM n b Z— K

EABERT Z O EERRAK, SR ARANITZ & KRB, X FRATLY
EERHET LS 1T 'KaK

s = s (5-3)
X n
TiREAREHE X MIREE Y

s == (5-4)

X n
s NHRAREARMIRER AAERERENUBBOIREL s n H2Z—. 7 5.3.1
INTHRBRITEREERER T2 2 REETE 2 WBEMTE.
ZEAS52.1 M52 2W/IMTHALE,LERUNT - ABEHEMIUEBHE X, RAT 25,
HERANAREB K n > 30, EANTHME X A URKOTHE .« hBEmEy,
USRI E S n 22— R EHNESHH,

HEREREEFEERHNF, 100 M EFEBHTLHE X RNESSH, X Mp4
BFH%E X, AHRNECENEMY = 172cm , BT EN T ENME L, UHEEN—BHZ



50 EREHF

—, RE P ERREENNEEN T2 — B8 X, MIREEY Sem, IEC 27, 44
BI3NMBERBFIMMEEREAE 1678 177 HEXZH, BEMIERTHRESHABF, &
HER R 100 A,%szzﬂw@%r%mm%wﬁ = 0.5cm, BN Z17 68.3% i 41 3L # 5
AT 17158 172.5 Xz, BREAVLHEFEZRINKELTNFIMEZ RS YN

%
53 BAFENRGHTMXERZEFENR @M

MEEL , FWTEITEMRT n > 30 WRBEENERL BARTEHE . AEkFE

o RBBEHFASE, BNAEENRE, BL¥ R KM IRAFHE X AN %
s RBEVLE R, 2 o TR LI 45 ST T 48 0 o 2 0 75 2 0 SE 0 3038 SR vt ik 2 B e
L RERIEEEERETE KA TR R A e B 26T RS % o Bk
BB R BEEHA— M REREEMT ESE, R BES BN X EMET,

By % B 3B R X B 3 R X AT 22 9463, B L S I8 B T 2 o7 B R
fhit.

5.3.1 BEFESHAMGT

BERARG-4) BHTHEMIEAR S = L3 (x, - 0 EREHH tREA
K S HRFRBEHE S WBREM, M ARETZHARG), B & =
S K - X AR B o BRI R R ER 1 R

FM AR —BAEE RN AR TFLEH (0 - 1) BR o A BBH o WRAL
3R, 3 R A RS UL A B 0 3 ATV H 3 R AT 2 0 A SRA KB R D(X)
LS - 0 ARG S X ERTRR o AT S AR

W/D DT D(X) AMIEAR(3-4) W n MR (n - 1), IFEFME RN BEHT

FEHBEARREZE s AR S ENBIERESE NMETTR (BB, s AR NERIE

fhit BRI TF o M5, s BIETF S B9),
XFREFTE O WEBEMEITHAES.S Fitie,

5.3.2 BEEME MG NRE MG

PEARE S X AAEAT—ASCERIU R X, SN AR AT DU b AR E 30 e A5
EEHN—FERE X I X, WEBHEN, B EROMEEET SO THE », BREN
p AR X BT X, (LB 5-2) o SR 40T LURIREAS 49 T3, 36 ZRE AR 169 JL A Y- 39 08 e £
i BEFARETRY X R » WBEAMGI 5 —FE, S F S E NS RNA T g
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HHBEREN AREEA - HENBEESMATT MESETH - REXEX
it JE B R B AR F B X E A

REARSBAERMIX - s_. X+ s_] ENREEHME » WREMGFXIXE X
X X
HHG,2 ERIAREIR s RFEHE. T HELL Domset #IX B A SCALAE IR A 2 8088 0 B3t 8

X

p B X ARG XA REATE T n o= 35 MEUE, EMBEARERENR X = 43.80 cm, 77

£% s = 9.03 omo HEBEXMREAMARER s = 97% = 1.53 om, B MR B3 X
X

] 43.80 + 1.53 cm, BI[42.27, 45.33] cm. AL RER BRI R , XMEH X E#

BREEELE,IH S KO R « B2 XM 2 b o B A5 b B AR K 35
> 30, BAREA, X REEIEFIESH . LR A X + s}] BB R 2 MR IR, T AR A
X B i B S DL K 68.3% , BIH 68.3% KT BEME BATFHME 4 R FRAREZ S,
(X + s_ VAR BLARE N 68.. 3% ) B 5 X ) o X1t T LA BRAR R MR AT 100 Y 25

BEREA R4 10040 [X + s ] KEH, REH 8K AEEATHME » A8 HH . XE

oo JOAUER[ X« 2| X e Z] B0 o 2o ot A
0.3

0.2

0.1

— R E

00 o R BARA T

20 34 39 44 49 54 59
HIRER (cm)

52 Kl Doset MERHBHEEEAIG  BREEEY
AR AREEESEESENERER,S
HFEHA B S ER

FHEMITERAESITREAMNEERS , RMETHEEE. REXEREREBSHE
ERPEAGTIFRAMAMBIHTRER. B o = (1 - BEE),  RAIBEHEKF B
WEEREEEN 5% R ERKE « =1-0.95=0.05 WX Efhit. AXBEXHE

RV X O a0 RE, TTESM R o O ER SR, BXRES 2
R RRRBER 0(2) = % HIOE Ze BREERN - o) WA XEMZZ
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(X + ng}] EE[}—( + Z%ﬁ] ' (5-5)

Ha=0.050,REDO(Z) =0.02500LE Zy p5, T LLENMEIEAS B FE, R EX-
CEL %k % NORMINV(0.975,0,1) B ¥R Zg 0ps FI1H , Zg 005 = 1.960 F UL X T B ZHAKF

ﬁ&%ﬁﬁﬁﬁﬁ%%%E%ZEEW&L%tﬁq}tL%%Lﬁ?DmaﬂE
X n

BEMBAYERERNHF,EH X =43.80cm, s =1.53cm,HE B 1.96x1.53=3.

X
00cm, HUBEHEKFH 005 WERTLHEMBERHFXHR[43.80 £3.00] cm T
[40.80,46.80] cmo

5§33 RATPHERAMHTEAE EEEAREMESERA=SANXR
MARK(5-5) ATLLES, AR KT YEMA T SETHEN, (1) BE®RKTE « RE

(1 - o) (2) BRKENRE (273 ©)00) RENER » S RZAFERE

MXRFEHEETE n —ERRNG T, BERKT « HR/D, BEFERT, BEFX A HGR
. BERREAEERBMETHEEE. BRAETNEFERNREEZASLEHY
Bo BAHPH—TERRUERS — MR RESEN. I TEFENERFET RS
BHEE R, E— T ERE K ANER, KR EL ORI, 245 5 0
BRUMHEZHHEENMERNRAH, TWEX TEERRT S, R EAs

N R AV,
K 3] Dorset # X E A XA REBGH T, LHEHABIXA n = 35 MR
:@ﬁ#ﬁﬁﬁexmmﬁﬁﬁg=%%=LﬁmoE%Ewwa%mmﬁzm
X

[42.27,45.33]ecm R HEH 3.06cm, MAFERFEGED 5%, BEEX MMM R ER
2x1.96x1.53=6.00cm, B FIX [][43.80 £ 3.00]cm E£44it, MBEFBEMNE 5% BEF
T EGXBATEEBN 3cm, M XMW ERE, ZONMUES S RN ERE?
3 s 75 72
9.03
il
BHFTR, B n =139 FENE BOIMEANER. ERSHNEEEMNELGT.E
FEFXREEINERTEEN—F, NETOEEERE |45, SOTE 0T 605 iE a8
a4, SMR%T Doset MIRHREZAHR T, HAERAAAX AL HER,

2x1.,96 x 3

5.4 MAMELH/DMEFHSEEHENMGITN 25

541 +HHEPERHEMER
T KEAFEA T R EENERNMGT. BRARNBEMEEN BN EES
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R n<30, XMEAEEHFEHRAP . FHEERAREFEHAFEE BN, £
TFAREIHNBFREETHTMZBPEMEZR  FHERIRETHHORZ, 4

RT3 26 VL 4 4 AR A0 B /RE AR FDRE VT LU HH B TR R 494 X, R NS 1Y

THME X — BRI IEA 7 o Bt b330 89 O 28 R BRI TV AR, BB
— AT VA BT IR B0 T BB R ¢ A R R IE B IR AN A

Fiok BB IR A IER A7, BN R X, RAES 2, B8 A/MER BT 341E X iR
Moo A B E R, XA IE X ARRAERBNSET R

}*-_Ii
S

Vn
BRMNEBEE & = (n - 1)t %, BAER

X—s'fi ~ t(n-1) (5-6)

Jn
RESHTRITFT ZEHANXT 8 B ENHRES, A & FEX B LA
HMMUBEREE (n) BERREFXLBFEANXRRNHEE FEEL AR (5-6) F

FIT AT o TIHE o B, RARBEAT D) (X - X) = 0XMRAR, WA
Mot TRFRAE( - D) TR, BEHEFET(n - Dot A HHBREARESR, R
I BRARRE B fBE ¢ 2070 R B, I A 5-3,

MERR ¢« o REHBRSHEROES S HAREC, ARBBEEML S 4L
BEMR DET o SHAFMT B — L8/, KPP (DBE@TUANE 53 EEEH:

(1) SIRERMIESS M, B Z AL, e 2T = 0 5PL, LXK, B ¢ %
XHE S N , R PORE T R, BIETF '

Q) t AHRBHELSELEN, THATHESEHRET 1,

(3) ¢ S3A L 2 40 s Btk O, B R R R TG 90 7 B8 o ¢ 437 B9 B b B of ARG , BB
PR/, B df KT 300, AN+ BIETIESSM, Y f BIE TR AR, 3K ERE
ERD o

(4) ¢t AHHBFHEEG) = 0,

(5) t AR ED() = 255, M G AN, ¢ AT EBET 1,

EEM—AGE T EBRENE ¢t BEXRTUEEBIAAREHEN  RBEHWER
BREMAREN, AEBERKE o« TUEAZENHEEHR T ¢, 4,88 Pl >
t.} = a SAZBTFHNEE, : BERIABHERNE TN B EEKEE 5 HHME .,
. BN A2 B Excel 3/ /Y TDIST A1 TINV Bi~ R 30#R ¢ REUE, 7T L &E BT
o B FAEAT B b BE O /Y ¢ (S0 N & BFRBEER . TDIST (¢, df, WA M) RBRRED
SR ¢ EFE BB RIS R R PR ¢, SHBEME, MIFXME2" R
B, RPN FI S BEMEE P | > «f SREBMRBEE Ple > o, HIINWA
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2226 3 296

-4.30 o 4.30

53 FAREHBAEN 5% HYE (3] B Spatz, 1989)

TDIST(2,30,2), & df = 30 &£HEB,Pit > 2} + Pit < -2} = 0.0546; %A TDIST(2,
30,1),38 @ P{: > 2} = 0.0273,

TINVORU B, B B B ) & TDIST A9 R ¥, @A D RFBEMN G BB,
REARR B ¢ B, B Ple > |2 1} = BWAKDU RTRERME, Hlnm A TINV(0.05,30),
B 2.04, 18 Plt > 2.04] + P{t <-2.04} = 0.05,

BT EERT S B EAR T ®, T LG FHE MEARBE T AREREAN 0, X
Ms W BERFYHE, WXEMHH. SEBERKF o, ERTRE 22, KA

_ . . \
[x - X t%ﬁ]gﬁﬁﬁ{ﬁﬁfj(l - o) X p K EE

54.2 MNEXBEFEHEHEE T

ERXHARBILEN - T HEFREY BRFAR,.EMNHWERS N 14.3,14.1,
13.6,13.5, 12.0, 11.5, 11.3, 10.9, 10.6, 9.8, 9.7, 9.3, 7.8 (). HFEEAXITHEL,
PLoon B EERMGHZMERPEROEHNER 1

HERAWNTEHER X = 11.42(32)
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B
(X - X)?
HEARREZ s = 't—_'—]ﬁ— = 2.02(3%)

RATHME X OREZ s = 22 - 0.56(%)

V13
BHE 4 = 12

BEEEN-) = 90%,% = 0.05

FEFRIITHE TINV(0.10,12) =1.78, 1.78 x0.56 = 1.10(5%)

Xt 9 90% B A5 BRI X A [10.32,12.52](38)
BERAFANERE, 2B RREE NI XA,
BEREWNFTRI— K. ATHRE, YERBEAFTRBNEENZRMNESDF,

KPR TREA BT IGE X AR ¢ 0 ZEH HIRF F, SR RH LR MR R B IR
MIESS 0, ERARMER N B R D, BHEE S ETNERS 6 ERAR MM EERT
FIERS MBI B HELUANER ¢ 2 HRBRATRESRLHTE ¢ AHHREEAY
K, B A e 20 A A AR B b A B T IEAS 20 A0 , A o i 8 BT A8 M A 1 - 3 0B A 43 A 47
BT ¢ 5070 AR ERIET A BE H JUE VY ENRITRT LR ¢ 258,

5.5 ¢ HEEMT AKX E T

551 BEAFEHITN 2HEY

FES. 3PERBBEAT E S REETE o KWBEMTT, MARSKTESE sERS
EAREE o BAGTHR 3 RIBIEEZWEE X, HEWESN, ORI HNLER, WA
SANHER—BELT & MR RER, BRNRERN X, RKAESEEN (4,07,
AR AT LIER] , it &

UK - B
= ' _ s2(n2— 1) _ X2(n -1) (5-7)

o o

MRABEER(n - 1) 8 Y?GEEEFRF) 47 ¢*(n - 1),
X’ ERERU O AERREMARANEELE M. BEE— RSB BRI, E—
HWEERBHE dfoy” RPN RBALEE R, B 5-4 BILIMAFEREN > HHE

VAEYE Z AR AR, ERREANIRI B §° 47 MR T MERE
BET 1LY * SR ENBETHANE o

E(x*(df)) = df (5-8)
My AT ESFT2HENEHE ’
D(x*(df)) = 2(df) (5-9)

y* ST R EFT LA R, 07T LA Excel 244 % A9 CHIDIST 1 CHIINV %4~ 5% ¥k



56 EREL¥

1234567891011 1213 14 15 16 17 18 19 20

Es54 FRBAHEN 2HHME(BSZ! G Spatz(1989))
W B xS AR AR, b SR A AW REERSE, CHIDIST MR
7 CHIDIST (x, HH ), « RARHESHHME,EENE y* > « WEEP{ > o} M
MEHEABE = 12,% > 20 B E, 7E Excel X8 A CHISIST(20,12) , %5 [H
Ply® > 201 = 0.067. )R ¥k CHINV (A0 RBUEZREE, B i 1 )38 M5 BL B9 > 18 B 40 B
BE df = 120, B8R 68 Piy® > x| = 0.067, S A CHIINV(0.067,12) , 58 [5] x = 20,

552 RUEFESWEEMFT

AEINFENAREFNTE S REEF 2 o WRESMGH A ME TR
MIEEFHEMET " RANEBEER(n - 1) B ¢ 5055 T T LUTE— S B B E MK F
o TRHSHBRFERE T " AR, KRN ETR(Z) () s FEFR,

2 2

THBEREDL Doset X EA XU ARFNERMERENFAT MU KA., CHNET
no= 35 MHE BEARIRHEE s =9.03cm, s> %R 81.54 cm®s K o = 0.056F ik
d WERFXE, HEEHK

(x% ). = CHIINV(0.025,34) =51.966

2

(x® )y = CHIINV(0.975,34) = 19.806
2
FIRR(5-7)

2

ot = ("x‘zl)‘ = 34 x ok 53,36 o’

%

2

y = e g BLI 35 g5

g = 71.31em oy = 11.83 cm
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X 8 [53.36, 139.98 Jcm® & R IE T o B 95% B 15 EHX BT, m[7.31, 11.83]
em BEBEREZ NS 2BEEHXEMSET. EEREZAETRAMPLAER
9.67cm, 5 o MBAEMGIHE S=9.03cm BAE SN, R4 MG IHMEF AL FAE TR A
o, ATEAZEHNEEFE K ETREXNAEFENREEMGITHREE -k
I 6 2 398 o UL ) 3 B, R LA 88 B 9 28 B A E K B AR R SR AR A 9 o



EARE ABFEZHTEREEEHENBRIEKRE

BHER T ERRYERE A B0 7 2905 F 7 22 3t R A BT R B MR B0 B W MRt 3. A
ERITREH RN S - EEFA—RBRRER, TEL LT LA FYENERIES
%,

FEHRPEEERCBRANARR LN ENBERE ZAERE LR, 4
B A K R A S BE R B A 2 51, LUR T AN B A s R B 2 1 R B
M. RERBREFBSHYHEMESHENNBEEHERPALS R4 THL, UK
WER#L, EHPFETERE NS —LAEL, RREFEUN N EEREET R
ERMERER, FIOCAFUICREARPEEES R MRS, EEHa BN Y
25%. AWEBT - HAAFFAS NGB, ERETNN TRV LR S RERR
(RFRYME T BEERE L, 76 E% LR R EEHRE, RITFRIENE, RE R
B R X, A X, RER FRERMN P X SESE o i A 5T 1
REYER, AMREHREN HROELRE X, H X, FRERNSE X5 , R4
STAE BT — M HERE, Y X, 5,55, RE X5 WENERB LK, A4
AR 3 2 508 o T BEWLIK 9% A0 905 B, BT 340 BT 5 T 25 B9 P A bk A 390 (e )
ZE, RERANBEFEYEESE ISR PE o MBEAELEY, BERBNE Y
REBEFRIE—ANHWT R, ANBERY, ERERB P, TIEREHREERES
KE WA W, ERA — S8 O T R 0 T 4R . TR SRR I8 Y 3o R A A 0 BT N 7 K B TR et 48 1
BB R BEE RN, EBRBB TR RS S, R Xt B,

20 #4260 FR, B EXEH 2R+ HBRABRBRRB AL TR PR, MB]
XAt S ST AT N MESERENSHER, REALRNEHEN £ 2%+
B R R WA AT IR BRI R B R . TN, BB A ER N BIRERY
AL BAKEDE, ERBRHBR, EEW AN LTFHARSHEL.,

BUSRRH, A NIRRT AREAEA T R THENERES.,

6.1 KEFHREE URIKEEMLG

URBREMAESSMETHRATEETHENBRER, A R AREERES
BHENBEHEEETS B AP HE—B. AV HEIRB(AFRIR T ZFLTH
WEFHIBWETRER 25% , IRRK T WU ERESFNEL AR T-FERMX
REWAZH, RUEH URKMEA TR,

6.1.1 K7NZFESERH UKRR
(ETRMHCE“EF/AF, -  ZAHETBRE—, B2RKT2ZH". RERELRF
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B, FHERENSSETRYSTE S 25% G NF B —FEE, A SRS E S
SRS 33%, RIBKE25%). BER(9DFEHHEET B IBEFRATHLFAS
SRBETAREEI B(PFEFRFAFEARAONR 71D, XBEUBSENFEHEN

X =16.27% 4% s = 2.2% (FTHNEEEBEM%"). RETHBIX 43 E8]F
BERNB AP EESHRMHE =25 2ARTHBENEN RERX 3 ESREXRE
—THEN TSR VPHEN S WA REERESEN S NEFEEN. Bk
HAG 38  R r B

F—2 BRI B EEFHAMABRMWERNBF B EESBRE -, KAV ER
W,51E Hy: E(X) = p = 25,

HME —NHBBE H): E(X) % p =25,

B8, FR-TTHUERNET R, BERXMEHENZESHEEANEYESR

X, EANFRASOBEN 4L, BAEA, KB TRYTHME X ﬁjﬂﬁb&ff/ﬁi‘%%ﬂy% )

TEAI A AR BB Ho AL, A AR(6-1) BXH Z BIZBMRHER M IESS,
Frid$E Z fENB RS R,

7 = J—;M (6-1)
Vn
San - WAL D
1 X-pl  11627-251 8.63 _
) = 0.369 = 2366
Vn V43

RE-DHATREALHE X SEISHE « WEE. BTERBHNEEHLEE
LA BRI RSN, TR E, IR NBEHER, K (6-1)K4
R WIFR R |

BEL EBERBHNEEEKT « BEWKPRETERZRIES H, WEGE,— K
B o %F0.10, 0.055 0.01 FHAEXERIB ¢ = 0.05, | HIESSHRKEAT UE
BI0f L A I, AR N HIRIR Ze = 1.96, Ze BREER RIS Ho B Z WBUETEE .
AR, BT A H R Ze, AR Z,0

HL EHBRETBRBMGEITE 2 SHER Ze WAPMEAWBE Z <
Zs MAERFMB Hos R, 0R Z > Zo WIERIRB H, TEZEFBBR H, XX

HIHKIE R 78 Ho RALBFANT REBEBI AU Z > Zs WHER o, « B— MR/
REERPEET o = 0.05) Fit¥EPHE—&“/MMEREFER", ANERARRRH/ME
REMHRATRBE N, MRIMDMIBEGERBAT , RITANFE H, HE&EE,
MRS Hoo B Z = 23.66 > Zo = 1.96. LB K 43 EHFFEABHE ST
B, e =0.05MBEWKEL ELET(ELCYBRRNZFHESEN 2% Wil 4
A AFE Ho AL &H T HE B Z = 23.66 R o , X MIFF o < 1072, I/
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B FAEAYRRB FRAEH AL, ARG HLRXFHEF LT, Wi A e
%R Hyo
5 5

EEAHESRTRE—ARE (X -0 - 23 LK -0 4 23 2] mae
P4 AR IR AL A 150, SR AKX T B PR B — M BUEAR, 7 — B
EMPERRHEN AR By, RIS Hy, B H,o XFEO, XA KELLS.
73 £1.96x0.369], 5[8.00, 9.45], MMM Hy, BER H, o XA HIWT L B U T BB N,

mﬁﬂiﬂﬁﬁi?‘%ﬁf_ EARHER B, Z B E WA TIGHE X MESHE » 2501 X - 4
n

| BIRAD, é‘(ii’l‘%%ﬂ/]\ﬂ:ﬁ?ﬁiﬁf_ Mz fE, SUANZFE T R B ES 2N, B
n

iR BB ES | X - o | KTF Ze AR ERR, WESA R B Hoo
M EBEHIHETT AR B, R R4 R, Bk F ()X 5 ¢ ZHEE, (2) #4

mmi;%f_ (3) HERHBEWKTE o,

6.1.2 AFABAAMNBESBRZAMBBATIZF

6.1 THENRAAFHANESBENBERBN UL IRy, B LT HHEHYE
AR, A THEREINENIBREREREHEN, AASTHN SR STBZAER
BB E s BHTNLNRERER. SAEEECETION, RAEBESBEME
ERMARNER, E(RAZFIPH =4 REMBE—" BRETHAE TH NG
FMERZM, FRRAZEANESEN , EZER, K ACESPH NS, RIS
HARE , XEEFNENTRAE—BEIAFREPI BRI, RREIBBEHRE
H—lF. EHERBEFFEGATERERAN T HBEREIRESE H(20.40 2
4.44)% ., BAEBINT :

(1) JRR Ho: E(X) = 4 = 25; BB H E(X) % 4o

(2) BB &I THERERE:

1 X-pl  12044-25]  4.56

Z=""7 "= 4.44 = 0.677 = 8- 73
T VB

(3) BHWERERKY « = 0.01,& Zz = Zy o5 = 2.58,

(4) BAH Z =6.73 > Zgops = 2.58, 7 a = 0.01 KFE L ,IE4 Hy, 882 H,,

BRBHE R RE B ERAAFTHAIMEZEARNLENEE R, £ - 0.0l HEZ
HAKFEAEBANAATFHIRKBE-TBETEAON 25 % WEFERN . AR
i, B MEmAE— &, FRAPEMYSEMBERBANF" FTEREN 25% X% TF
“TEa =0.01 BEAEKFE L XIMBREAMET LR, ZVH 9% WILBIESFEEBR, S
ERITEH X AT IR, RRELT ARAFTHMEA—TBES BN 25% HE
FHHERE” - RBRE, AT U KRS LRSS B AN R HEME" &
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“CORFFBTERM25% " Z BB ERIER EETTE « = 0.01 B EHEKF L, XX
R4.56£2.58%x0.677=(4.56+1.75)%, BER(KRAZFIZ4HLEMEBRE—"HiE%
BELPRFREE,

6.1.3 HTTEAFELERN URRE

BT —BEESE REE ARG EMF , ERAATC 30080 4. AETE
B R AT, R TTEERFE AL EMNE, MAHRIER, XEFLTFTAIT 200 F, RERE
BTUNEERSZECHNEMFAEAETLEEER,

BB+ AR R RMIESHE, T80 47 —RMETBA HirdER, Fikm L
HTURR RRIRMT

(1) Hp HTHFERESXENETCFEREEEEFER. X = »;

(2) oG 2.z - Lol (30220 o,

(3) BEBEMKFE ¢ = 0.05, EESEBEBHHBE Zos = 1.96;

() BERFZ=1.25< Zgps =1.96,7 a = 0.05 K BEWKF LRE Hy, BIARZ
ENNEEREFLICRTEEINEZHERBRETE. REEBREFARHENELERE
TEHTZEEFT AN ERRRE AD200 45, MRARKHNELE RS AD200 FERB A
BEHER.

BRER, FAE=MRERENSFHFIELRNBELBESITEEN, TRREES
RIEAFEBE, A -EWTRBELER. XTREREPHERAE, KE6.3
HATHELRITE

6.2 XMW F0 A48

6.1 FH =LA ERBEANPENBENE N EREARKCHEZEMARE £
B, HEAEFEAMNEERED, HiE TR ERRER. B8 FETEEEH RS
AERBHER, MARTHERN T, HE R D, Flin, ERBEETREALY
BFHFHHER 170cm, BFEVMET 200 2L F B FHEE, HHEBBRXMEEMHF
BER 171 1em, REER 6em. FIBBEH TEBEKLHEE, LFEFRHEISHE
RTE? XRERTREMMBRGRE. MY TUMAET, BNEE+H&EERE 1, A
EREREHHNRERMERAFTAR . X WA EERRIMT .

(1) BB Hy: E(X) = 45 HBE/E HEX) > po
XEMNERBRESHENNRR PN EEBREERXAN,
(2) ¥ H, B &BTiHHESHE .

X

g X-p _171.1-170

B 5
Vn V200
(3) ®#FE o = 0.01, BHEE Zyo = 2.33,

= 2.59,
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EXMBEARZLAET, B -ESHBESEKT 5, BIIREE Z, &, &
W Z% B,

(W) BR Z =2.5 > Zgo = 2.33,30548 Hy, 8% H, E(X) > po
BX H BEZ,TUMNEREREILATRES F LYK EERX BT

BB A A A B 171.1 - 170 = 1.1 om, REAMIAREIR = —0— = 0.420m. ZEEMEITH
/200

BREEN95%, a =0.05, R Zz = 1.96.11 5 1.96 x 0.42 = 0.82 cm. HMHEHEHR
HitTBETHRERBERGE 95% KA XE[0.28, 1.92]cm,

BB AEEETHRPHONACRRB ZH, BNRRERIYHNENTEREBERE
BRERBHAMHYE RSB/ BTIPHNEPEERPREERRK, N XRES, BFEE
BRI,

6.3 RIEWBEPHFHEEIR
AMEAETIILNMBRERRAES,NRBRE H FEREZNBEELEN HAHTERM

GETHE IR, o0 R — R 1 LA T B0 45 IR o A5 5 5 U I 40 150 9 P 36 P J0 48 IR O ME SR K
/DT HEIFRF M T BB % 5 % IE 55 BB IR i PO o] BRSO o

LB Hy K PR Ho th
HEEZ H H Wi iE 5 FoRER A
HIWTIEAE Hy B -RER:FH ¥ i IE

6.3.1 E—RER-FHER

YFEBBE Ho Kb EBGLE, B TR R B BRMREVLEKY , (518 2> 22, FEHA]
SERMIEL H) XRFEER ORI E - LB RAOF - LEROERETURER,
UREBEMLKEN o« B, LR LEETMETEE - LEROMERAKT e BIMEATL
BT ZEHKD HBEEE - RERNERFM6. 1 2TRBERAAFTHASINGE SRR
BBEHNRF HAN,EHEER Z = 6.73, Fl H Excel 3 4 # NORMDIST p& ¥ 7] U3 E
BE, EHAENRET, ZAB6.T3HERNT1.7x107", XRRBRRIIEL H, 5
BHFELERNERPT 1.7 x 107, LHFEEROBERB/DMRDN, JLE AR RE SR
6.1.1 TRERABAFTFHAHSBRETEK AT BN, LEESHRPBERENT

6.3.2 FTRER:MHEIR _

YRBB Ho LPr BRI, B TR EBR MO BEILKE, (98 Z<Zg , FERAT
RS Ho, NI HHER, BB T RER AHHEROBERETH g RER,
HELANERWERITEFREERNBEEREIA R MAES=1THEAX, % H,
RE LA ZR(RANEFNEESHESENLRES D), BRFHERH KD, L
BB EHKFHER,
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THEHMAG6.1.3 FTHKT MR “TTREEMEMEE"FROHA T, HHE LR
RN, LT AERN LR =T HERMEER,

EXTHFHERNFE T HMENITEZNOE, ERBNEEFTARTETFAT
200 5, TEHHAXNM FERAFRBRTEANEROBER, MREBEFRHKE « =
0.05, AAAEEEANLRILTHWER, RBE LWL RELTT 200 + 1.96 x 80 4 8] B
R, BI7EX [E] (44,356 5, B R 4 5% “ B £ BB TF 207G 200 45" BB B¢, AT AT BEIE G4 £h i
BiR, BEFTMENE F AL ERFAT 240 £ H B ZE N M IELE REAE 4,
356 | X R HE =&

HBHELTHHINE.

44 — 240 356 — 240
o =-245. 2= T

Zl = = ]..45

LHhBROEER .

O(2;) - ®(Z;) = &(Z;) - (1 - (- Z;)) = 0.9265 - (1 - 0.9926) = 0.9191
MFEFEALTAT 240 FHE, HHBIERN 91.9 %,
THIHNAEEFAERATFR  BERKFARENRERE=Z1TEE, IE

BN LA RERME N,

(1) AR BESLRORES L, TEHETEEASHRRCERS B
RIB AR AU 22 40 F T Y DN AR AR o A0 SREE A\ WY SKBR ST T4 ARAB L 24 JT 280 4F A1
JC 360 4, Bl 5 g AR A 2 80 45 AN 160 4E, IR A MMM ERE L KB, BRI
TEWEETHMNE 2,2, MW RO AN 83% M 48%, AILIE T, 4ih
BMEHKNELHRENEEREXAN EEALRETERS BERBHERE BE
T, A E R R K,

Q) BANHERNBMBEGRFENBEEKFEX, KABREEALHFRETAT
240 4 (HIEL B EMAKFRENR o = 0.10, WEZ X H A4 200 + 1.65 x 80 4F, B [68,332]

b FHIMY 2, - B0 g5z, < B2 s i p -
@(1.15) - (1 - ¢(2.15)) = 0.859. RATICHE, M o« = 0.056F, BAHHRAABEERE g =
0.919. FBABEH K FHEFEFRTHELFEZRNIER MR FH « HEBEW
MAFER NI BLE, YEFEHROBEEN 5% HE D 10% 5, A RABRN
92% FEARE] 86% . X RPNLE—FME_MERMBREN T EZH N, X B EKIL—F
HIRMBER , LARLIEIE S — M4 R MR AR B R 2 F 08 KB EE &
HF ,ARREERF A R EFE MR,

3) LHERWERSFERMKNER, MEREE ALRETAITH 240
F,FBRREMBEMEKT « =0.05 HAFBAE, BEERTHUNEETINET 41K,4K
HENESENELRNBREREZER/D—4, 3k 40 F, R 2 X H t48 B 45 /b 200

+1.96 x40 48, B[ 122,278 14 , MBI 89 Z, = 1224'0240 - 1.4TF Z, = 2784‘0240 - 0.
47, HEEBBNFIBERN 0.62, /N FIrHEiR 27 80 SER 4% 0.919, MM E

MEERE MEAERNER o, TUEFEREATREHT, REANHEE,E
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2 18 hn S I B B AR, R LR A T A 0 42 B R S G A S o 1D R D AR A R 4 B
REFHFRPRNUBENRERZANEFRKHFRE L,

TE L PR AR R I LR B AR R R B o AR ME YR 75X 5 LRI R MR K. —
Bk, BEEFH p REMBERE REREE T ABRIRERMANB LK, BRIIA

FHAFBE Hy: E(X) = ¢ BHMBEE TR AR MR — R EBRIEN, 10
B o =0.1.0.050.01 ¥ FMAEZFREMNAER  BERERIEREBTLE, M
FARIES T B B IER FUBL I8 45 Oy H TR A 2R Y 3% 38 B e T 32 PR 55 R A X i Y A R
AERHMBEWEARANEEHESHRE « AEMN EZHHAK, X HHHBRE 2
RS YR AX WL RE, RADAHEN R RRBETEAEZMN, AR KR T
UEBH AR AR BHHAKR CRFFMEH AL FRAEHERTE S, MRE
FRE-BRRATR, TUERFREFRBINERSEITER p E—EWER, 07
PAAZ pER S, BRI AT AR ™ i 3 AR 7 AR IR B MR R 18 K 2k, B B & P K F
BER (B o 1R/D), A B AP A B BT B I TR B — 317 & R A b
BE ERREHROREFHEEL=RRA R, RAEATFAHER g HBX, B
SRR R R B R LR B B A R BOTE, B AR SR RET
FRER IO TE T 7 BB B, R B IR A AR, T BB K PN E 18
L, B o [EARLAR/D.

6.4 KAEXBRATEAITSATEHEN—HERE

AFEMENTEHRENMERN PN BENTAERERENLE A FVENTRHE
MHEHREPHENLE. EEHHATREVELEW T BEFHEM LR, #m
HEREHERENERE A L ERAZL GTMARARE AN AP ERRR
MEERERT % A—-EhE A ERMELNFIRBRTHE, &%,

“KEER"BERENMESRNER n AT 30, 6.3 PR RREER SR EHERR
R B R R AN T RBEAR B AP ER—-HaER, BB MR FHE

XX, BBENESS, BRESEFERMEKA (DERTESHE (X, - X,) R
W2, (2) BANREAR I B R 2 ST B AR R I

6.4.1 WAMIBFEABREEHEN—HERE . IRTRESH G

BALRERXHT 6.4.2 /M IT RS, M AF R EMEAR T LR RE
53 R EERIRA, T HEE B A S ER T8 BN S B AR (] B R 2
i H B

#l— WEFWEB-HEFFRMALFLSHHATHER. KT THETHEE, EMN
WPHEBRSBEEHCRT TR, CARNUSFRAEAAN. FEIW TRESEZ
B WG ATFEENE T ERRTANMER MESRETEME.
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B BRTHE THER X(E) FRHEE ()
H—f 2 384 4.85 0.32
B—ME®H 377 4.79 0.24

(1) 151‘& Ho:,Lll = ﬂz(&ﬁkﬂiﬁﬁ), é%@i& H]t/lz < #1(%2£ET5§{E)0

(2) BHBHIHED , = (X, - Xp) BRI o BIRST AOREALZE B B 2 B ROAR
2, FTEMNSBREZNFTMAIIT.

2 2
§1 $2
_ = = —_ — 6-2
sz)x S(}l_iz) n + n ( )
HEWT:
0.322 0.24%
s = + = 0.021
(X,-X,) 384 377
FitE4ZIHR
X, - X, 4.85-4.79 0.06
Z=3" =" o0 =o0.021 "2
(X,-%,) _

ETGHEURRMARERNIESS AN,

3) AEAFITHREEFTY RAETHEMNWEM, REMNBLE,

W a = 0.01, BEE Zpo = 2.575

(4) Z = 2.875 > Zyq = 2.575

EEFBIR Hycpy = pp, BREEBTH 1y < p1 . BITH 9% DL LB INNE
—HEFN, AETNRERRTEN N ERERTEEBE Hy po < p  RATAH
—SEHATNERBR T £, EHH(0.06 + Zg x 0.021) (3), X BT # B B
$(1-a), MRR a = 0.05, W IEE K X B8 0.02—0. 10 37 47 LA FA IS 09 4 %

ﬂéiﬂ?,EH%:&%‘%N,ﬁﬁ%m%iﬁﬂﬁ&ﬁiﬁﬁé{&?%g:—gﬁ - 1.2%,

6.1 TREALHENBEREHLE, XEFHIABTRERITEFHINEILER
MEEMREEMTESEHE ZRA I X, - L 1 BRI X - 1.

Bl—  HEE%H(Yuan,2002) W BSETT T ILKREJILREAS Y 5500 FHEFKE RHR
NS 3.4 B, #RZ A Venerupis variegate F BRI N FEHITE . T RIIHA RP#HRHE
et R BUdE

B BEER (n) NEFHEE X (mm) BEEZ s (mm) 7 ¥#E R (mm)
KmE 42 205 27.03 5.36 0.374
KR 3 2 165 31.85 4.74 0.369

8, BRAMHEFT N RO THEERRERL, PRHFBER H:E(X,) =
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E(f2)§
Mok EGHR 2 -

(X,-%,)

AREHERENEZPHRELEME (X, - X,) WIFES.

2 2
s o= L 22 /03747 £ 0.369° = 0.525
(X,-x) fy M

X, - X -
7 - [ slh ~2 [ - 31.83.52?57.03 - 9.18
(x,-x)

Fopy = p BOLBBRBEKHT , Z BRMAGHERIES S, AT Z 355 9.18 MR L
FRF HEAT LSRR RBEAN RN P EERAHRERNN,.F 4 BN
HEREARILE I BNREEAXANRS  BELEEGHPRNEHRENZME,
XRBHBREERELBANBXE N 2ANE 3 BERE LR 4 BRERENEH
MEENT FHEHBEHEARNERE - =FF, HIRE(Yuan,2002) FAGRBSBEH
THFHHYHESKEL, MEARRRARESNYFTERNER, ARHXKREH,
FRRMERBR MERONZE, BET NRHBEER, IREESHEPIRAREH

EATHIER

SH—ML, FI MR EERARET . HE TR Z 5 LB LIEAIIT, J
HGH B ZWBERKT RE | Z1> 3.3, AT LIRS 4B A N BCE S B A
FHRMBE, HAXRBHFEEROERE/NT 0.001 T,

6.4.2 EMIMLEMAHERESEEYEY—BHRE

RIEWIE T HRAETRRE, KFZKEIEFERE P NFZRN R EK, 5
BRMBMRHEMI N ERBERANELT, B RARNR R Z BT RH KK
B BIA THEPIRE T EEEMNEL, BT » T, RE LEXEHAMILTEN
FHER XEMAREHAREHEN, R o, T H B8 8RR E R B H B R4
MBI FAELBRAEE P RRBH M IR — AR &, AR RPIGr, 20 B AW R AR R
FHEUBENER, LEFHUB T RNERZARCHERENER EHFEWR
Bt AT RS MG 62, B O A RN [F B9 05 o T 8 ) — e g
BEFARHTRTES RS RE RN ER AW REEENERE
HPHERBFREEGN, RE n = 30, BREARMCBEN URRF 3%, HETH R A
3 E 2 R RREZNARS 6.4. 1 THHMITHEANEL(AR(6-2)) BA—HM,

23K (6-3) %5 i BE X R A (6] - B (E 22 H 0 An E 2T BT 85

53+ 52 — 2r198152
Sp— = $§ = (6-3)
x

Y ¥ n
(X,-X)

SAR(CDME, REFEHT 22000 S 1, X, 55 X, 2 M EUREX
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ABENBENBHARKRBHXRAY, XEMIEHN TRL2ERRNES r, = 1;
it FHSL R r, = 0,4K(6-3) WRERBMILBEAKAK(6-2)0

B REA T HEEINBERRS 6.4.1 PRAMMSI AL FHEZNBREQEBAL,
BREEA R EENOAREZENTETEARR, 25 ALK (6-3) M(6-2) 5, KB
EARK X EAFEL RIBEFLEDMEE LA HEN —BHEER” F, 7
R AT HEZR B RERHEEA T



FtE MEXANSEXSEEHENRIZKRE

FEAEWRTRAREF (BEARE 0 > 30) FRT BEFHENRIEE, FEHITE
n < 30 K/MERBHERAERBEINTHELEFTH SR FHER —BEREN, MR P
—ANRDER  BEMEADREARAEE DEFRELRF SR L P YEMEENE, —
AER T ARMIERA A, TRMM ¢ S HT/PEASEFHENBRIRE, FEL
BIRH M BHERE RAESSA, RERM BT R BEN T £ o REERA, W4N
WEEHBR ST ERTHEE—FIMRRF AL RREARET B A FHEMN
BRERBEER FEREEEX SRR E G, ERITEWA/DELR KT H 2 IR HE
EZHAKo

7.1 BARAFHENRERE

BEAEBRERENUBEHMESESHAEENESR, THESRFEHAFE
wAETIS
7.1.1 REHFE/LCH

REMEHNSEAENHELREN. FERLREAMNBEMEME E(X) 58 & P44

p ZEEREBENER MERETE L BH, RAGHE Z = i/'—f& = N(0,1) k4R
c n

ERMAGERNESHHHN . BEEABRSRNEAEXEANELRLEMUN, XER
BEALR HERERGD EEHEHTAF . SEHNTE o CANRERAE LK,

7.1.2 BEHFE L ERA

MR RAHE o KA, IAX T /RER G T = ’%ﬁmawmﬁﬁﬁ,mm&

AEER(n-1) 8 4%, RP s AFFRREE, n IRFEFR TERMNUKRONF
WY FRF o NAHETBE—, WZRZF" HE, 35T/ SR 2 1
R R ARFECOSTH), KANFRAMRHEERTFHOBTSRMN 14.3 2 L ER
(1999) W AR TR MO BHARIITER 7-1,

®7-1 FANANMGOBEFIHERARLER

BYAR 6 BFYEBREATEE s% BEMHFHERARAIREE %
Bhéd 11 14.7221.75 17.60 £4.55
RBRB 14 15.54 +2.40 20.54£2.77
WREE—E 25 15.17£2.14 19.24 +3.87
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AEBAENBE LT REEEREOSFHRIAEN 14.3%,
(1) |EBFEMBIR, Hy: E(X) = 4 = 14.3,H:E(X) = 14.3%,
(2) HESZH &

= _—X_“_E 7-1
! s/'n 7-1)

14.72 - 14.3
= ——— = 0.782,
1.75/ v 11

(3) &% « = 0.05, F|FH EXCEL 348 ¢ REBUITH AW, Ty s = TINV(0.05,10) =
2.23,

(4) R T =0.782 < Tooes = 2.23, B2 Hy: E(X) = 14.3%

RELELRH:EO.HEEHKEFL AAETFRAREWBNEINEHNBETERE
OSFHEIWE T o

MTH BHRERTHERARNEE, TR HE/SAI T = 217, &
To.cos = TINV(0.05,13) = 2.160 R T = 2.17 > Ty s = 2.16, BT LA7E0.05 B B MK
FEAARRAEFRGSAERTUNBSEHERES(AFRE) MEFELR NER o =
0.02,0 Tpo =3.01 > T =2.17, AL 0.2 BEMAFE L, TUANKATHARE
BELURGFHEREOSFR) WEFAFEXBRINBAEBIRRRE WL LT
SEHMTEEEKRFHER,NT W HBTHEBENETHETER, YW e = 0.05 0, E4
(SFFUE) MIRMIR, B « = 0.02 B, B2 ONSFUL) BIRMB L B A E P & 3015
Ol REANEMEREFHFNBTHERECSFE) HBOHEZ R ZER NN TFRAR
PRMEREBIR KB AT H W (15.54 - 14.3) = 1.24, TibRERN 2.4/ /14 = 0.64,

7.2 BIBERNBEEYHE-HENHRIELE

FTHTTHEER, A HEA B R 06 R T B8 2 Ak B ER L BE Ny ,0h) B
N(p2,03) o AT HEEHNBEREBBRIEESHHHTRRER S KHTF Bk
E oMo RECANERTHE RRFAEANEHBERARW,

721 BREFELHMLBA

— — 2 2
EHWRTUE Dy = X, - X BAEZHH M (- y2>,(;—1 N %)) T
ny A ng S BINTAREA R AR TIUE Dy FRLEBE 2, RAERFRICBEN U

BE EREMMECRE, N TELRABMTELERRAN, RITRELN 2 L4
Xt BAE R 40 BT 3 o

MR of =, T TEMARTEC MBS
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(n; = 1)st (ny, - 1)s3
32= (nl-—l)(n2—l)+(n1—1)(n2—1) (7-2)
MitE Dy = X, - X, WFER
s%; = 32(;1; + ;1;) (7-3)
¥R (72)RAK(7-3),185]
(ny -1)s? (ny, - 1)s3 1 1
527 = [(nl—l)(nz—l)+(n1—1)(n2—1) (nl ﬂz)
(ny-Ds?+(ny-1)s:  n, + n,
= (n1 + Ny - 2) X nin, (7—4)
it 7 = LT R AN (a4 ny - 2) 80 A6 FERR 3 4 RLACBOBT

KEHPEFFLETRBEFEE-BENRRER X BERENMANBEFHE—
B BRAATRAGRBRES,
Lhl— CHEEBT BB EEAMINNERLHERBET MR T7-2 55

£7-2 FEMHEEASINNHERAMBROE TR

BEFAS | BHEK Bz SR FH% REE
B 8 39,54,59,62,46,53,52,41 X, =50.75 | s1 = 8.17
T 11 34,49,33,45,42,37,40,41,38,48, 51 X, = 41.64 | 5 = 6.04

FERBMELNZERTSHINEXABRIBNOT .
(1) BBREFER N EE SR TX Ho: E(X,) = E(X,),

Q)R &
X, - X
T= # (7‘5)
SD’_‘;
AMEHE
(ny - 1)s7 (ny - 1)s3 7 x 8.17% + 10 x 6.04
2 _ _ . .04°
s_(n1—1)+(n2-1)+(n1—1)+(n2—1)— 7+ 10 = 48.54
11 1 1
2 _ o2l 24 = 4 =|=
she = s (m + nz) = 48.94 x ( g+ 11) = 10.57
_ X - X, _50.75 - 41.64 _ 2 80

S+ V10.57
(3) #EE a=0.02,&E TE Ton(df = 17) = 2.57, ‘
(4) AH T =2.80 > Too = 2.57, % a = 0.02/KF L, IBHLFEB, A TREHE LK
EESEFANEINEX  BHEERNHEFER FHEREL,
THZ REARAEFRAINTFARBNPHEGERZE RES(SFHRINEIHE
—B, F7-3FIHAREHEBES BEIEHA[1999]),
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£7-3 FRABAMABARENXNFYBLIBACAFREICROB AR

wYaT | BE LWFHHE R % WHEE % (ARFUHINBEER
ek 43 16.27 2.42 25
H B 15 ‘ 15.99 2.29 20

BRAMARCS)HERXSRYE SR PFHEROTE 5_:

2 W3-1)x2.422+ (15-1) x2.29 43 +15
by = (43+15-2) X 43 x15

sp. = 0.716
BBEIRENT .
BEOSFURIFFFHEES TR EZENN 25-20=5, Hit: (1R HFEEE
Hy:E(X)) - E(Xy) -5 =0, ZFB® H:E(X,) - E(Xy) -5 20,
(2) itES It &
poHi-K-5 162715995
= sp~ = 0.716
G)BESR THASHEART 6, TUAEHE BN BEFEELRBE, (AFRIXTFERA
FHROUBFARBNBEHERT 5 %HIiC R R818 B SChRI 8 B8 50 3 #- .
THRNEZABE‘AATHUSFRXBHEFHSTERAZIN HMEIE:
(1) Hy: E(X)) = E(Xy), Hi:E(X)) # E(Xy)
(2) &eit&

= 0.513

=-6.59,

X, - X, 16.27 - 15.99
- s e 0.39

(3)#a =0.05, ZEAHEN43+15-2=56 1 T K% F, XA EXCEL %44 TINV
R, Tos = 2.003 o

(4) BN T = 0.39 < Togs = 2.003, 83 Hy: E(X,) = E(X,) , BISChr i W B 50E
RERAXAHERABYNELHERAEENEN, BRAIRAFRIATEHIE
5ERCIBE BB A 5% EHHTR

SH = ZEBEA (2000) W B T A Y HE = 5 A R4 B 48 R AL & H(EY Pb/2® P
M2°Pb/™Ph, BHXM THESERT 2% ~ 3% EFHE, TUMAXT M LERERS
REHENT R, TRIIEZERENBTMHER, pRMBMAE L BEAFRBRELALE
HEACHEMRESL, SHEAAREER—BEZHAMN,

R74 ZWARABNE LB ARAHE LKL ERER

T

27ph/*SPh B 207py,,/2%Ph B 28 ph,/2%Ph 1) 2B ph/ 2P
PSR E | Wi _ -
FE REE FH{E RAEE
FRME | S X, = 0.85205 sy = 0.01508 X, = 2.1040 s1 = 0.01457
FELM| 6 X, = 0.84933 s, = 0.00734 X, = 2.1013 s, = 0.01168




72 EREHP

FREAEERBHEZ THRMKLENWELE RBRAESYHAHRE, TANTF
B—HRMEWE, HRAGNEN T ZRREBER, 0 o2 = o, BRI UHT ¢ &
B HAEXAHRMOFARN 2 48RANEKERT -8, AEAR(T4)M(75), %
FX"Pb/Pb,HBBE T = 0.3925 ;X FTPb/*®Ph, T = 0.2904 , ZHHERIW
RER, MBEMKT « = 0.05,183] Typs(df =9) =2.262, Bt TULIBEHEEE
A, AR NBEMAENNEARN 2 AEFMNREEZARTIEEER, XL EY
FENZAHFANET R, FEHRANRENERMR AR T X — R4,
BT NRERVNELENNERERT B, BHRETEMR SRS T EHHEY
RS R,

NFHAENEE S5 o A—HMHELS, THEA 7.6 T HESBRBHE,

7.3 BEXEABEEHE-FEHRE

HABEEXHEAREFRAREANRAZ AERAMLEY N, A mHARRE TSR
B 24l I T 2 W LF SORARMILFAREREANEREREEN R o, T EEHE
X ZERANRE  H MR B AR XA ERBEA BAEY R, AEAKZG T FHEA
MXHA, T URRTERBE TN S AP EN—BH, FAH THERA R
MEAFHEZNREZRNAR

sp- = s = (sF+ s ~2rs15)/n (6-3)
(x,-%))

RXFWrp, B X, 5 X, ZEWERBHEERE N T BT EBHLRR, XBENHSI—
TR 36 FO X R A B T B R P R SR,
B AP TR SRR R A, BT A B S — X W Bl >
D, = Xy - Xy (7-6)

KPP XMEANTR BEAPRENEENES, = 1,2,...n,T n BREEARNEA
B T8 D, P HMED MRS o T FHE D WFBEER s = sp/Vn MR
D
X, MX, BRAEESAHGXEA—FER X, M1 X,, W FEHE), AL R

D
SD/N/TI,

T = (7-7)

BANBEHEER (n - 1) 8t 2%

THUEEFRITLRZAF FEASHTENRE-HREREAPHSTEMNT
SRR B, GRS B A BT EERORERR, K755 THEKE, RS
2,352 18 MW BLHE, AR —HENFEE,BA4FIRBRSBEHEHE. ZEVRAE
—FIBREENIERS, XFIBEHRE 7.7 WHESBEFSRBPHEA,
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£75 BAIXRENE BFRRAEAASRVEIE

HRES SRR BER % ZE %
LWEL - X, LRE2- X, X, - X, EENES

1 2.43 2.92 -0.49 -

3.37 4.05 -0.68 -
9 3.25 3.48 -0.23 -
13 2.56 2.66 -0.10 -
17 1.86 1.80 0.06
21 1.94 1.83 0.11 +
25 1.96 2.08 -0.12 -
29 3.32 3.53 -0.21 -
33 3.2 3.68 -0.48 -
37 3.55 3.51 0.04 +
41 2.13 2.58 -0.45 -
45 2.09 1.87 0.22 +
49 ' 2.09 2.26 -0.17 -
53 1.28 1.43 -0.15 -
57 1.72 1.71 0.01 +
61 3.14 2.75 0.39 +
65 2.67 2.14 0.53 +
69 3 2.51 0.49 +

¥HE 2.531 2.599 -0.068
PR 0.679 0.782 0.340

THREFRNLERZNEASENBERAERSEERARE., REIBUNT.
1) #REFRBR, AR LZRENEATENEE R ZRERNAEERS
ﬁ%o '
Hy:E(D) = 0, &#MBi%H H,:E(D) # 0,
(2) HHESITE
| DI _ __0.068  0.068
so/vn  0.340/ /18  0.080
(3) %MWM a = 0.05,F df = 171 ¢+ DRI Tos = 2.110,
(4) T = 0.849 < Togps = 2.110,3% Hy: E(D) = 0,78 o = 0.05 f9 BEHKF
TEEMBAFANLRENEREESNESTENPERNEEREER,
FH—FERT TR 18 BRI RBHELERE,BE r = 0.901GFEFERLSB L
) FAAR(G6-3) HEBE

S% + S% -—27‘128182
Sp— = § =
X n

(X,~%,)

= 0.849

T =

_ JO.6792 +0.7827 — 2 x 0.901 x 0.679 x 0.782

18 = 0.080
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| X, - X, 1 12.531 - 2.599 |
r= on 0.080 = 0.845

MR EITREN THEMS, TRXFEHFRETEREFHN.

MEB RSN ML REARLE, HBAARANBESER, A TEBRX
AEH, TEAKREE AR SR PHE - BN EXN X LSRR, TR
B BA HITREIBEMTRERN

o - /s1+sZ \/06792+0782 0.244
Px (x X,) '

| X, - X» | 12.531 -2.599 |
T - . i - 0.280

AAEE, R RAFZETHER sp- = 0.080, HB/DTHRLFERZMATIHHM
spo = 0.244, BT EW TEHOREEFRTRE RN W E , X T F—#BE, M HhMH%
REZA AL EE L ST A E BB I ) S AP E R /N ER

7.4 EMNBIHEFEREEYE-HENAR——THE24(ANOVA)

— TG E A HTTERIE FFR N One-way ANOVA (Analysis of Variance) . 7E—&4E M
H  ANOVA XA . ENATE/AR=ENMUALEELAN ALY E-BHRE., &%
HREPERBSBEHXRER, FNERE . PENER=ZF LHERBBUHBX, &£
HENMETETEENER., FEELBESHRZAMNREFYERENAREER,UT
BRI HFEREFLEEEWBETERN KN, FEH(Yoan,2002) BN LB AR FL L
HHERENERIE=ZABUF ARG FHRE, REFTALNERRAXN Y NKE
YRR MR I, X 8 T B SE B AR T LA B ANOVA 7 ¥k,

7.4.1 —nAESWHRENGR

BRE MRS, BIEERE o, M EERG =12, ., ) B HEEHE n,y = En]o

BiHFEIANLBERNBRERX,, B— I TREAEEES, %_/\Tﬁﬁn‘ﬁéﬁi%ﬁ% |

_ D20
X, BRI MR TRIEA X, = Lo FOR BT, AR S0

—RKFYE.
Tk XL RENER, ENRAF B ET M.
(1) BEEFIFm

7SS = SS,, = Z E(X, — Xp)? = E ZX
BEETH AR BARERLSTAEMY T REHE X, WEBEBRE,

(3w

L

(7-8)



gLE JHEINMERFLREEHEMREILE 75
(2) BENELEFLFH

(7-9)

j n,j

_ x;)"

RSS:SSwg= ZE(XU—XJ)2=Z{2X2_(Z ) ]

BANEET FHRETES I HANRAMEN FARAN L X; HEEFF

M REHESHEERNEETTOME—E., SHNEZT TR AR BN
BE.

(3) dAmBEF I

(7-10)

BSS = 88, = >m(X, - X,)* = 2{(2&;)2}_ (E 2.X;)

i n; Mo

HARBEFTMRBESHANTRA B ARERKTPYEL, BREANELL,

REFHHEENHY FRTEEE X, HEERE. AREZTIANRREEZANE
BREE.
A A EEF NS TAANEECFMSHRBELFMZA, WENTH
KEX :
SSue = SSug + SSiy (7-11)
XUHEFHFAMLREIR, EMNWAHESTHE:
SEEFFAMMEHE dfiy = Ny — 1

REAWEETFRMGEBE dfyy = 2 (n - 1) = ny - h
HEHEFHTMHEHEE df, = & - 1

ABEEHEREF MM EESFTRHANEER TN A dEMARBEL N
MPBHREZRM, BHENTRXAR

dfir = dfwg + dfbg (7-12)
EREEXNFHEEZFFANES, CETHEE L MEE EEXRR. HEEF:
FHEBEEFEHFH MS,, = S$S../df (7-13)
FHEHANBEFHM  MS,, = S5,/ dfy (7-14)
THHRBEEFFM  MS,, = SS,,/dfy, (7-15)

—THEMTEATRES N BEPYEN— 3, KEXBBREUTLYSHAAR
X7 MS,, FERR R L6 B V-5 4 (7 B 22 5F 7 1 MS,, BRI/ o B LA £ 89 45 A B L

BESHRARAAVHEY, X ANOBHRE, HHHESH &
F = MS,,/MS,, (7-16)
RER ARFHRENSTIEFNER—ENHEOLT, F HEK, RBHEFFHEZ
IR] fy 22 B R K o HT RIERA , XN GE B F IR B 1 B D dfy, U df,, B F 2076 o F 237 AR
WE LRI FER & (Fisher) MR Z B, ER—NH WA B B KD BE, 3 HIFKA
F—RMBE_AHE. B7-1R FAOMREHNAEE,
FREHBELREE HARTHERET A2 EPHRBAELITIN F B
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P41, HHIEdE=(6,6),(19,6), (25,24)

p(x)

M71 FHHRPEGEEZER,2004)

Z AU ARBAHENN F A, 68 FAXTF,ABE N, B PIF> F} =a
EXCEL # {4 ) FDIST (F,, dfl, df2) R¥, 7 E F > F, WBE B P{F > F,
E I FINVOE R o, df1, df2) iBE F,, 8 PIF > F,| = ao

WAl LLA
} = aoﬁﬁ

7.4.2 ANOVA E§z— . FARTHEFEENBEFRELYARY—FERR

THT—nHEAHWERBER, HEAFFLRBHN, KR =RH +REHE
ERAMBR ZAREFHEREAREERNELRAE, TRIEFRETHEHE. P FE
MIER=EXK, FT6ME2E6FIAHARAZFEBX BARENER, RHET—ThE
SHEBEE, TROAE4FIMBTEN—THH -T2 FEIBHEE.

%76 AELWBHERGEBEETRLEITM ANOVA b [HiT BT

LHEREE R % B M DY ¢ X
wE 4 8 7 9 4 24 6
& 17 10 9 12 4 48 12
E & 20 2 19 9 14 5 84 16.8
5% 1] 13 156

F R BRT, S5 3 MR M HIE .

(2 2%) 1562
S8 = E ZX%,- -— -~ = 2290 - 5~ = 418
‘ ( EX.;-)Z 2142 4182 842
SSWg:Z[ZX%j_ inj =(154—‘4—)+(614—T)+(1522—'?
X

=+ 4+ = 259.2

T =4 Y2ty g

SSi = Z[(Zxﬁ)z}' Sl (W 8 88 156

n;

2%

154
614
1522
2290

) = 158.8
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HIE SS,, + SSy, = 158.8 +259.2 = 418 = SS,, WA EA B P EEER X3 E
=¥ 8 B ESHIH 12,10 F1 2,

THHEARBLE,

(1) BRRARENFHERSREFERN T REFRERNRE LR,

Hotpry = py = p Hy: EOF X FHERNE

EXH g RAFERBERFHFHEH.

(2) MAAR(7-16)iH B4 H &

SSey/ dfsy _ 259.2/2
58../ df,; ~ 158.8/10

F =
HEBENN 2 10,
(3) A EXCEL it % & #{ FDIST (8.16, 2, 10) =0.008, %8 F > 8.16 MK H Y
0.008,
(4) ATLAE @ = 0.01 B EW KT LIS Hyzpy = g0 = o5 AN HERAR L3
RAUBXHREFHEREARHEBHERH,

ATHERBNEREZRNEFE, — Bk L TN T EMTERNEREENFTE,
R77 ANOVARRERCRAR

= 8.16

df ss MS F a
# | 2 259.2 129.6 8.16 <0.01
HA 10 158.8 15.88
S 12 418

F(8.16,2,10) = ¢ =0.008

7.4.3 ANOVAXHIZZ :ARERBNEINEERSEHER

ARREHFXRAHERAZENR T RREMAO R AT 5—8 2K Sk Ei
SBEEFENAXMESRE, & 7-8 71t A VI B 48 (4B F1 H Denos-Tasbinos
(1987)) e AH—THEANAEHE AREXNEAREZMEEHZH, NERE
FHHR (BERATE)MERNZRREH KB

R78 “RATEHERNOEATBANEL TR

ENEE cm FLORE em EHEIBEHK P 1
H¥EF RE® ZK#

26—350 38 1 0 0 1
51—75 63 29 7 5 41
76—100 88 21 4 9 39
101—125 113 5 1 3 9
126—150 138 0 0 1
151—175 163 0 0 2 2
P 57 12 19 88

EHRE 77.5 75.5 93.3 80.6
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ATBOHHENIAER EHEEMHEANEARERN FHESRITRN, BEE
BRESINBESR 6 4, SHLHERNERREYUZABREENPEER, B
£ AR EXESTE NP ENEFHE:

%ﬁﬁ X1=(38X1+63X29+ """ )=77S

57
REH K, - FBrx0eBxTrn) g5,
=k X, = (38x0+6igx5+ """ ) _ 93.3
LWEHE ¥, - Bxl+ 638;‘ At ) eng
BIHESANEETL TN EELF.
88y = (38 -77.5)2 x 1 + (63 = 77.5)* x 29 4 ++-++: = 19934.25
8S, = (38 -75.5)2 x 0 + (63 = 75.5)> x 7 4 ++++»+ = 3125
8S; = (38 -93.3)2x 0+ (63 -93.3)2 x5+ - = 16723.71
88, = (38 —80.6)* x 1 + (63 = 80.6)% x 41 + *»+++ = 42698

XFEH N BB E T FAA R B 2oy i 5o

SS.s = SS; + SS, + SS; = 38782.96

884, = (77.5 - 80.6)% x 57 + (75.5 - 80.6)% x 12 + (93.3 - 80.6)* x 19 = 3924.40
BAEH B SS,, + SS,, = 38782.96 + 3924.40 = 42707.36,5 SS,, = 42698 AL,
BAEX MM FPRERSBREENPEEREYEEECHE AR FEHENEE
EFHTMZAE —ERRERFFHSS,, MSS,, WEBEIMNAL,, =88 -3 =85
dfyy =3 -1=2,

KREdBIT,

(1) BRERBREEHLZAEEHERAREREEZMN, Horpy = g = w3 s HENE
ERER . ZVE_MEIZHEFHESEEFEET,

X . 3924.4/2
) HEZHE F - 38783,85 = 43

(3) WEBEMKT o EEHEN 2 M85 B F BIR,FHIELE, Fo5(2,85) = 3.
10 < F =4.3 < Fyn(2,85) = 4.84,

MRBE a = 0.05, WIELFBBE; BIREE « = 0.01, WEZFRBE. AHBHE
HMERRARIBEXNES FHRE A —EHRER, NE REIKF L 5 E M EL H 7
FE—E R RER, HREKBEIF AR

7.4.4 ANOVA XBIZ=. AREEHEHSEMBAESHTR

KW (2001) G HITBIR T HAE 386 EEETEFHREBRNBBMAGRR, XLE
ZRARMNA AR BX, EEANFHAR, RN BEEEWANPEER
BERAESMALS FIRAMAMEREH MR, SAAXMMICRESHR, NEE
MERETERKNELSE. RAEBMCRRTHIEEXTHAKET AEHFRTE,
618 2 + YA AT AR 68 R & B 07 B X AR BT 5T, MR T — J6 05 22 43 H A A 2K 5 47 0 b 8
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B, ZWRANBRUA—-TTHESHNEIPARER, BENAETER—THFESW
MATEHRENIESER. XTHRABTHASSOHMBLSHR PN AMEEITY
B FENERENS.

R+ 326 EEFENAEBI N I0K,FRASBE FUIBRMRE 2 &, RIES
—~BREFTHEETHARBRRBN A M THME, R 10 M RBBNEEHEHEFH
AHRBEBNEATFHERGHSE, REFEBE - SNRBEAEERRETAAEBEN L
RPHEARS, RETFHARZHFYHANERNLE, WX MER (10 B 326 BEHERW
BEFERAHTEBIN FESETF1.97, Ha = 0.05 WEEEKFETEH BB (9,316)
B) FEREER, B Foos = 1.91HR F =1.97> Fyos = 1.91, £ a=0.05 WEEEKETF
HEFEBRE, ANENABRCEEEEETHARN YRR - 200, BB
RBEAEHAR MESFABHTHERE . REKITTSOEZREFTABESHE
FMEHPEFRERNEE DEEELIR 6 MER, - T HESTHELR‘ETas
S ERFFFAASHRBZRAREMNTAZR WHELEMETRAERNEEHR
MARALBEMI AT BEHRE, BEIERRAN XL EHEEAEARBER,

745 XF—RFESTHIRMOFTERITIE

EHRIABT - EGNHERS T B xhEL NN AOLTEERLE
—EHRRAF. EXHFNEFRBAER, TERAT/IEES. BREER: (DERK
AR ERAEESMEBE, Q)BRENTZZAMENLBEMG)HHERENHN,
LR TEFEROEEHTEERD  BERBEMNNSF. TUEHAESMERE L

BHEE X, - X, = o, REES I HELRLHNEL o, AHE—BEENE, REHE
H7.5THNBHIES P-PEREEXEREM,, RERMESH A, XTFHEERFE
M — BRI 7.6 TPiTid, EHEMEDN LK IEN (The rule of thumb), RERA
BB KMB/NTENEZRABE 2 -3 5, R UMK —-TH Z00. B8R, —TF
ENTERUERERN, AFLRELN B EROTRE RS
—RAHTEFTHERFTEREZ WATRERERRMBE. HELFBREH, IR
7.4 2 WERAIMES, XRAELERBBEHTPHEZAREEZRN, REELSE -5
Ak B FHEAEZRNEBE. BRENZINNE, - THESTESFRELFR

g —xt, REBIL BERNFYEAEER ., ITH—S7EE E(X;) BILE, EHESR
GITFE R T —85 5, 40 Turkey’s Honestly Significant Difference 7 #5%, MR EEAR R
HWEARKZ ST UAE NS EME NSRRI EYE-REN URBE: RE T,
ERAFF X R X 7.4.2 FWHEHF— , ELFHEEFHERN —FERE, 7T
BWHRELBENER T BB ANREFHERARBEENZET,

7.5 BRERBPNTEAEESSHMEGESTEZ iR RLR0 58

IERTBEYE BN c RBEM—JTH Za P R RES, ERE X
BHARMESS A, MEBAEMNTZEBEEZN, TANXAITHREGHRERRR
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fER B HELH
7.5.1 EHRESXBEZRTRAESSHEE

MEFCGEFRNMBERD RUBETERAREZBSF. —RELT, RIEE
MEGEHRCANREHRERTRMESMRMEL . 7T LR SPSS KA1 descrip-
tive—>Explore—>Plot /¥, JAT A /REH B R-HIK R ERGBOELE-EREZERE, BB
HRENERMHRTEETESMN. KPEKB-ERAREEERT/IEEHEL
(n <50). %79 BN SPSS MUAHXREFEX 7.2.2 THERA—WRBE R, NTH. L&
FHHEELRBEIF IS, BEEKFHABEKRT 0.10, FRTUEREMRAES
o7 BRI BB

79 ERBEEGHBSHFHESIHRE(E. SHERINRE)

Kolmogorov- Shapiro- Wilk
Smirnov
Statistic df Sig. Statistic df Sig.
BEEE 0.186 8 0.200 0.949 8 0.705
THEHR 0.127 11 0.200 0.957 11 0.738

7] LA F] Fi§ Normal P-P Y Normal Q-Q FIR MR HBERER AR TR B IESSH L
{4, Normal P-P B RAEA H) LI RiHARA X TR IES SR 0 E B R 8
AE. MRBAEFHEEER LBET K45 EXARME, MATLUHARIRERE
BAHRSESHHENAKR. BT12MET34HR 722 ¥ LM — B LHEEFHENRE
FE S E A Normal P-P B, XTI LI SPSS 34 AY Chart 54 ™4

1.00 1.00
¥* *

075 075
& . &
% 0.50 % 0.50/ /
7 B

0251 * 025

+*
0,00 000
000 25 50 75 1.00 000 25 50 75 100
M0 R HE MR R

HM72 72 2FHRF—hBHEFEPRH
£ 5 ¥ B AY Normal P-P

BM7-3 722K —PREEERRN
% 7% B Normal P-P

EXFHEEP  FRREET 4S5 EXNAKMOBRE MESK, HHE ZEENEE
FHBBRSFEABRMNESS A, EHI 7.2.2 9 L0 — 347 800 5 B4 FHE—-BER
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BXRA KBRS,

IRERE B ARSI ENNRAT @R ERIFROELRAESSE, G 7.4 Wit
WH—ThZ0H%E. NERUEHBAMIERN T BERESHHEM. B,
X H A4 89 Normal P-P X THRREAZK A HETREESEA ZHEHN,

7.5.2 RAEKFE-FMHMIRRE

TN B B — BB ¢ RRIR AT ANOVA BN FIER B SR R A K B 7 240
SR AIBIET Ak E T BN —HERR .
ZESIFHRH, MRLERMESHHG, ML BETE > AEBRENREREZ
SUx, - X7 n - 1)
IR —s =2 ’;; RABEHEER(n - 1) B x® 275 7T LAEB , % F R4

2
ﬂMz&MﬁﬁMﬁ%—ﬁmmxﬂﬁ%mma%aw EEER(n ~1) F(n,-1)
2
B F AT, SRR EH — R ENRR S ENT .
(1) HHEBE, ANTEA SR T E K, Hy:o? = of; BERBEN H:0? < o
(2) HEGH B F 358 2 > 5

F = (7-17)

w )
NNI»—AIQ

(3) B a=0.05,% Fops(ny —1,ny - 1)
(4) LB FRIFy os(ny = 1,np - 1) KN, #E0=0.05 I B EMAF L EHBEZR
&% Hy:0% = 03
TERY, XEHF LRI E, RRATHER LW FE, &8 f > &, E/ F B
BRRF LEABEET o 5, MEE Fz H.R7- 108 HX7.2.2M7.3H=EAATFHG 2
—HHEBRENRBTBEMER, }
710 T22BMTI3VAGHE—BERRS RN E—BRHRBLER

e 2 A& WHER s F{H a = 0.05 kK HH

7.2.2 B— BHEH 8 8.17 1.829 3.950
THER 11 6.04

7.2.28 = 5 & 43 2.42 1.117 2.665
FHER 15 2.29

7.3 %4 IRE2 18 0.782 1.326 2.673
EREI 18 0.679

EAEFR FESDTHEEBHEN N = 0.05 MR EHE, EMN2EL T W E&R
FE-BHUERE GHAEXERA TR REFERBERVHEREHEN -3,
Hyyz—HEmREMHEN.,

JBAE S ), GURGEFE SPSS AT M B A E-BERR, BF2AHN =g &
BERE, HRMNEE o = RIMABLAHHERLTHREBLER, R 7-11 8K SPSS
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RAEXT 722 WEH—(B ZEFVHEESEENYERE) B RS RO (R iR
WRIERY) . F3THBAITHFNER of = o] BAMARI WA ARFES T HHE—
Bk RS R.

F7-11 SPSSEAI 722 VR —FEASHE—FERBAHWEHRE

Sig. M Std. E
F Sig. t o e e 1. Bror
(2-tailed)  Difference Difference
0.991 0.333 FE—H 2.804 17 0.012 9.1136 3.25076

FEFR—F 2.669 12.304  0.020 9.1136 3.41501

7.6 MEGATEHE-FENESHRELE

FEBART ZRAOKGT ,MEETEEPE B  RERRTRAFR FAH
EEHEHESBEMFETBAN T EZREBENZS, BRENXINAATREGAR
SEMEURA XRNFEAESRBRRRN T EREERES TR RN FHERE
EREER. F2ERBRAY REEKTFHENTZESH, UATEXN BEH 2 1E
B, BN ATAERREENEES, TEHESEFRTEAFESERE T K
MBS RBAEM IR, WEEATHRINE, BENERT AR EXFEER,

7.6.1 WHREER-HENHRTARR

FT-RIHEBECAEHHARENEH, RHEREL 0, = 201, BHERE n,
= 1B ERBEFHEENERFHERREET N, ERXRT-RHEAERPREH
ERANFITFLET 2479, Hil PN RERZEFEHRINE—HTFH. XEBIE
ERAE—PTEBEARKDMRKENTS R, ERER -2 B —1TH. EXES
REGHRTFEN . FEFERRMASENES.. AEBRBEBAE - TEHRA 56 HE
% ARENNFSRZE M 10, ENX 2/MREIRTFS 9.5, ErEE 3 MW
FERN 2 WRBENFSHERT 20, BEARFEFSH 19 F 21 WERE,

%712 ¥EHEXANEFUBEARNEIHE
22> 1 2 3 4 5 6 7 8 9.5 9.5 11 12 13

B#l 0 31 35 40 42 46 50 54 56 61
B 52 56 60 62
=253 14 15 16 17 18 20 20 20 2 23 24 25 2%
BH 64 65 67 72 73 4

M 68 70 72 75 76 18
Fe 27 28 29 30 31 32 33 34 35 36 37 38

B 83 84 86 91

BiE 79 80 81 85 87 88 90 92

EXMHFH , BEPRENEE S TR, B ny > n,, BRIV HEE D HBIHE
EHFEMER,T = 7 +9.5+ 11---- + 36 + 38 = 429.5, T R A BEAI,
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ATLES R HHAREREBR - EE",TH n, M oo, KT 10, BAEM T

T ACL AR DA ST X 08 A o 22 43 3 9
_ mlm +2n2 +1) o \/nlnz(nll-lz- n, + 1) (7-18)

MIESSM. X EEAETERE n=351,0= V1170 = 34,2,

RELENT:

(1) #|ERMBE, H:-FPHRERAR S8 FFRBE H,:-WHPHRERER
I By S A

() HEFKITE

T-u _ 429.5 - 351
s~ 34.2

3) EBEMKTE « = 0.05, HHRMRK,ZE Zy.gs = 1.960EH Zy 5 = 1.96
< T=2.29,7c=0.05BEHEKTELAN, HHRENTEYHEHHEEZFN, ABK
EHRER RN RA T KA B,

BIERELER ny Moo, BEKF 10, XRBARE A RTEZMS . UX M ERETRBILE,
BRREANBRMNESS N REEANEITEDS, FIIFIRA/NERY o, 0, HHE
WAHREY T, 0 T, {8, INREEAR THELATF T, M 7, Z 8, W2 FERE, R, WIE% R
Bk, HAEABMERMEEEERZIREN,

P A0 S A A 39 18 — B0ME B9 Bk AR 38 XFR A Mann-Whitney U 28 Wilcoxon rank sum
B, EHETMUMEAEXATENSE T RAREH, FERY, EFSHBERREREA
Yk BHFELES, EHREMIME AONEESERER, BRERFER
HERRFHRAFNBEANTFHERS B, MERRFARAREXRAR -1 EE. B
SATHRIERRMF &S SRBEARRAEANFESHERFAEEREANETRN K

jizel

=20

Z =

=2.29 (7-19)

7.6.2 BAEMNEEELHE-HENFSHRE

BI— P WieMEl G WA RENERR T A KAWL S, T 7.3 1R 7-5 iI£RE
BASERERFEANREYN 18 FRBENASRETAIMENNOEE B vErERFHA
—MHTREE. T3WER R RERE T ENNFEERN —BE. X TRMESE
BB E - BEETURESH T ERE. TEXNER 75 BATEESRNFSR
B FAFRERIN LRENNEREARTFERLRE. AR 75 WRATE—FIHK
BER, n = BAEZHEPHAEENRE m = 8, HARERREAMMHA n - m = 10,

GREE LY puR 3 Y

(1) FERBB Ho: A EREWMERFERAFTERRLIRE, MR BIER
HE—E8& mEREEL, UEFERFN—XEEREEZE(X, - X,) BFSAIE
Al i, e RFENLE, T B A ERANERNEREM LN, BETF 0.5.8F n FEH,
EEX, - X)) BFSHE m A+ " HIBERRA AKX (R 4.3.2), B p = ¢ =
0.5, HMFEBRIBAIBER Ho: Pl+1 = PI-} = 0.5. BRI H, R EHBEEREREN
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M AMTHE, EARRBH A LRETNUEBRBENREEERZERE, B NaK, H
W H :Pl+} % P{-} #0.5

(2) TF—3EBEBBRBSHEETIHE o = 18 MEE H 4 3L IE M = 7 E B R BUM
3:%:]: m =28 B‘J’fﬁg

Plm < 8% (n - m) < 8 _2(20 (0.5)%) = 0.815

(3) H:-FNLWER 18 XHEF, Eﬁ&ﬁ%&&ﬂ@%%ﬂﬁ:ﬁ%? 2R N
81.5% , REBMRES HETULBAENEGEERLREAASAFERARENRR
BB Ho: Pi+} = P{-} = 0.5,

FEALHFREEAESR n = 18, B/MER, HEAPEXLENHE B 300,
RAFEEESHH BB OLEEEETER S X ERNETHREANA,

RERBALBEENKSTRAESBEENKN BEREGRHT , BHRAR
SRR EFEZHNER. ESERB W H Wilcoxon S BRMMEIE B T EEHF
BEXEREENK/N . ETEABHBBMFSRBESHHE TS RE, XER
ER R, A NBNZEETSEZARXNRITEHRE



FNE EBEEEGIHBHETRERERE

HHELERIMNIR T AAFHEAF 2SS BNAGTREMRERE. BE%SE
B9 R 15 22 % Rt BVREZAS A0 B BG40 B0R0 1) B, 200 - (1) AR 9 25 3t 38 4o A B AG H 1) 3 bh
EMFRREMB XY RBER Q) —NIBARET2RELMXEIREL #H L,
HPARAH M, MRS RE WG RS &0 E S /e & XA &8
AEHBRBFEE S HNMET R, BF BT EEEIL 95% , T KBS % B AR 2
ART 10%, AXMNEHEFRZLNRES D GA G & (3)E M F R 228 100 &,
Heb 60 EHHREFESR, MEMHZ KB 50 &, K HAERNES 35 B, % EH M
RN ERFTRRAEEFEFETAFEESO LA LEXHE LN, LE 34 0T
R ARMEE, XX TFHARNREHES _TEEBAE X, BB REM =T
REMNRE, NN EL ARRNERESERA BN AWHAERSE, Ri1E4.
32HEEBR EANBHRRERN - TEBRN TR, BLER TR 454k
WE ERMEE, BUELRD, YEANERKK, n > 308, XA HFELETES
S35, FIEA A A R AL B AT AR K b3t B /2. F T8 33 58 B 3k 338 B 1k b 3 B Y
T BRI .

8.1 BEAEFINMNBRERE - RRBEMABELXHLREEER

IWEEERTEEAENBILNEMRERED 17T AREAST EPEH 1L B, L6
B, TR R, SHATHELE RBEAB/ THEAR) =11/6=1.83, i TEREL
FIMEREEAHEN (p=q¢=1/2), EFHBRT ABNELNZELT 1. XMEERN
MBI ELLERBREERE ", 687 B B H W, R T 1St Je 1 B 38 BT 45 8 2 0 L
(BRI ERE, BRI B M L EREEEE L2 TR, 1
RYR SN HEANERREREN, RB 2L, HHEX B E I
BEAEK., RESERET: :

(1) BEFMIE H: FTERLNBRAEEENRERRAMELLRIE®H, B p
= q=0.5;%FBENH :p ~qgx0.5

(2) BEF n MMEFHIE BB EAEERN TR MH,C.P ¢ ERB R
MR T, AHA XA HEE—N 17 REABGHBENEERFBE S 11 R E(GH
NRWERBITHELTE, TUHELEABLTFoR[F 6 RIWMHERE),

Pin = 17, 8% = 11} =, CoP" +,,C,Pq +;C, P3¢ + -+ +;CsP"¢® = 0.166

(3) Tik#H a=0.180.05, Pin = 17, B = 11} KT o BHEHZER H,, B
AEEE N LRV B MR E T BRBIEFMEL”,35 1.83, THEB R T 153 1L 3
HENREAFTRELEERE., MFAEEZEHKE «=0.16 KE L, B AREHEEE&
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BHEEAER
HREEFHFABNREMABHENSE -0 FREESLEACEENRESR. &
TR ERBRFENE 146 £, P B85, L 61,4 R=85/61=1.37, FIHHEAN
ARBEMBESSENABTHLESER, TERELNAEMBE KT 30, RAH
4, REBEEAEHI KE L XNV ERFTBRMAY RS T4y = np,o® =
npg WIIEZSAY 5 N (g, 0%) , AT AT LA IE 25 23 7 R 240 W7 B4 L B B IEH o tH R i it

B GRS AR 7, WUE3IA n TR B HE A 8§ = =)

REDLAE R, p FIRBEESDA, CHRBFHBN IR p, MitnEZ %q XETE
Z = FES ] 8-1
Voi/n (80
PR M bR v B B IE S 2 A o
THEHMAESS AN TEREBAE L HTRE,
(1) #EFEBEE Hy: TEREBABHHELEY B p = ¢ = 12, 8FBE H: A
BHRHEEAERE B p = ¢ 2 172,
(2) HESITE:
_p-p _ _85/146-0.5 _
" Vpg/n V0.5 x0.5/146 1986,

(3) #M a=0.05, EESIHEHR 22 = 1.96,

(4) WA Z > Ze ,#Ea=0.05 {KF L EARBE, HZEFRE,BE «=0.05
BB EEAKE E A TR R ESN S AT LR IEEEE.

SHATG R UEMBAMUTEEMEESD RELHFERMARETEERGELE
(1. TEEEANERENINBHBLE, HEBRERENERLARMRN. FH
Ea=0.05 KF L BEERANATEHEDNSEABHEREESH, HEZTHR
TEELNESSAEELEEHRE. BEXXPFEETFTER. mEIFEFLNESR
ERAARTEHRLERNIATREKXKD, HAIARBHTEERAS—FRN., XTHEEANA
B7E B b B MR R 5 v X SO B S 4 R A M IR L R R b B B R A T P AT (B
MEEENER BET -FTHPHEATE. ASRTEHHITEENHA FHERELH, R
BEEAELORNEEE S ENAENEEREETEY EBRERMN, IR /DERNE
o DM M IR B XA A IRET R . R BEH (1990) 8 RE%&it T
1989 F LRI R R MR E 32 A EH W A B, 3F f B 3t X S 2 1 A B i Bk ek AT
GEitHEwT, B 16 M EBERREE., HPBRBIIKRREMI), BEBES Y, LEyw.
XYy EEMBRNE 4N ES, RN LERTWERNT 0.01, A BH
HERERE. plinyrHEm e EAGH, BEAE 2R, RAMBEBMAGELEE
REMER, RYNMERGHERSS CEHTHARNSRMEREREA DAL S
MELRALEY, , BES T, XEAH#—-PHR.
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8.2 BEMAMILHIBHEHTHEGE BEE
MEFBBR=FHNXR

AFRE-TEFRIT MG BB EAIRRNERE EERNEAFR=ZF KX
Ro A—NIBABEHZXEFRMXEHRET 200 A H &, HPHEAH & 50 .
AR 82X 4 DR K37 , 1t RE LA 25 1R Y BB 15 B PG 4 B X 2 ot IX A ol ot A LU 49 SRR A 3o

XTI AREA BT IR § = o = 025 SR LXK 5 =
0.25 15 20 1K 5 6 o B TR B o5 00 T OB p 9 A f ot g, 22D
JOBX DT 0.031 fhit p MR VR ERA p 8K LA O BATEE (1 - o), 36

ahEtREEER: ;- o, [20=0) o g [0 =2) | mpibsa A g
SOBEEE . IR A P BRI 28 TR B I A X8 K 6D B4 5 B K

&) B R R BT AR O e, P
Zs V p(1-p)/n
B BT AR = -

MBXUEHERFEMITHEREN 95% , XHEXT b KA B & 8 LI p

BT X Rl & [0.250 £ 1.96 x 0.031 ], B0 [0.250 £ 0.061 1, 1§ i1 M AH XHiR 2 0.061 _

0.25 -
0.24, AT AEIHHHHEEEHAH.
ARBDER,WEELAKXEFITHEGEMBEEERMERLN, BEER
B, o HB/N, Zo BUR, WAETH X EIERIE A6 3 M9 AR XS IR 2 R, T T 4 BE K
XFHRARBRBAETRIAFIENXMIHASE EFREREANPIE R K- 1BRT
XN LF AN « ERHAOE.TEGH, BEXEEE, A0 EEEMHEMR
Z, RPNEBT G0 EREREH I, B 5 F X6 5 E I, M4 R EE AN
REAK o

®81 NETFAAN  ENEHETLAGLANHEFEAXEE RAENMSEEANXR

(8-2)

- BRI B 5K BERE BISHE ¥ B 1 AR

* 2 E® T & T (1-a) % xR s
0.2 1.28 0.210 0.290 0.080 80 0.169
0.1 1.64 0.199 0.301 0.102 90 0.204
0.05 1.96 0.189 0.311 0.122 95 0.243
0.01 2.58 0.170 0.330 0.160 99 0.320

HAR2) AR, REEMUAE », A REFN R EREHEE, S8
R Z MBI R B HE AR RO B (R 5.3) o B0 RX 0055 v 5K FE X 1% 0 X 4%
A% AR EAENE TR AR BERE S M ERFE, HERMITHHEMFIRERKTF
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5% , R AMELRREZSHAHE (n) B, FHAKXEG2)IE
Zs p(1 - p)/n

- 0.05

14
1.96./9l5—(—1;:—0'2—5) = 0.25 x 0.05
n = 4610

mege B /DEERPLRAE 4610 45 B 5, A Be 18 X %M X R A o b 8 B0 X (B4 3
A E 95% B 15 B 5% MR ERER,

8.3 AARKILHH—BFHENRERE

BT 0 T 8 B E B B A TR R R T, A% 15 K i o SRR AT IR B A B S
P — BB, CMERTRET 100 REZH, Ko 60 EHF A MR, TEH
ZRIBT S0 REBEEE, Hb 35 WA BEES . A EREXFMEEAORKMW, FIE R
GEBNLABES B IXF I EHTRREERTHRESTEARAER. X
A LB REF IR REA DRI R BB E (p) - po), ZHBT B B
£ (p - p) BESFREAEHTRRIN, FERIERNER(p, - po) HIVEE s, ,
HRARXWT:

- =/\/pq x (ny + ny) (8-3)

nin,

R p Mg S BIRFNRERE p, Mg, HETACPY, 0y M on, BRMEFNER
Bl p, = 0.6,9, = 0.4,p, = 0.7,¢, = 0.3, it®

~ 0.6 x100+0.7 x 50
p = 100 + 50

= 0.633

g=1-p=0.367

100 + 50

100 x 50 = 0.0835

BT LA, sp, =,\/0.633 x 0.367 x

BHLBEIMT -
(1) BHIRMBYE Ho: WA EFMN LRI ES, B py = posHi:pi # 2o

(2) HEENER

;1 Bi=p) = (pi-p) | 1(0.6-0.7)-0]
- Sop - 0.0835

(3) Z = 1.2BEMBER FTHESEHR, | o = 0.230,

(4) B EBBEMKE ¢ = 0.055H « = 0.1,¥/F 0.23, LA ZERRBR B
Hy, EVREEIAH B M > B RS M LA BCE B B 25,

BB KL RIE4EREIR Hy, WAL — S0 WA B0 RARE (p, - pp) X

=1.20




BAR  RELAMMETNRLER 80
FE T RE T RENBREERREES.

8.4 R“FHEM"ELBRENEALIBNES:
L 55 #7 oR i 55 v 8 2 3 R 24 Bl

T I B AR 48 92 3 “ Bullet graph” BHiF MY, B REE N H Wt B 78 WA~ E A B E
FHEMEARNER, URKENBREE., SERIMEELREPEBRSXBEY
HWENBREREWEBRNANATREEERZNLEHARER A B,

i BB A R ST I H (2003) F 1999 F1 2000 4F 76 7R ide b X X 3% 5 @ 2 il
RETT 1NN AHEELRENRER, BMREANERE 1 A6, EXEREHA
EHRET 24510 B, HEREENXEER-HIIR. EBTMRESLREST
MR EYARRREN EXPH 2 MRES AW AR AW, & 1 AHNE
MEREBWBWABL TS H HRERZHHDNRE R BEDREIWHHEILE
476 Fr, S BB 1.9%, FREX/DPRESHIEEE TS, A8 TR X L /K
REA B e R e o AR A S B8 BT B, TR AT 24 A 5 e i ket g B A Y B
HERLWEW” ., EFRERADMEREEHNRE"H A8 AR EFHE
1.9% M ER BB A—HEA, ATTHERR T BB BN T, 3 8-2 5 M AR ik s i3
7 b T R S I I R P R B & B BN R B B AR

T 82 Rl X RMA &R H PR BN RRABE S

i AR SO R A BERE DTS REDARE LTS HEDRE
W b M g Hatkk%

Pl $:3

55

3

5.5

REN

263

6

2.3

FARIT

1546

18

1.2

N

178

4

2.2

ERXETE

7495

117

1.6

ERE LR

6732

115

1.7

% -1

2983

52

1.7

IR

5258

161

3.1

Bit 24510 476 1.9

MR 8-2 BB A AT 58 T4 4 b B 0Rr AR A B9 20 A B9 R, 7T DA &
BONRE M BALPBERREGENMGITEE, B8-1 2 KFHER, EEBRT
MAMREHE BN RE R DRE WS E AR ERFXE, HEFEL5R
80% 95 % #1 99%

ME EF B3 T REE R WA/ SO, B R R AR i P JOR 4, LR
R HG R BB AT R AR T, 5 A B/ R R S B3R (1.9% ) B EE R B
HRETEHRE N Flm REXEEPRER R LARER, X 5.5%, REFHE
1.9%#iT, AL EEH B ERETEMLN 3 0B E /N REM A8, BAHE
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81 *_ﬂiﬁ&%ﬂ%ﬁ“d\%#"ﬁﬁB‘JE#&:@]!&M?
WA, BR T I e 5 B % 80% 95% F] 99% Y
fHit R, m:mam—eau :Jx;m"wmm
thpoigk19% v

BEBE., &3 HHE AR AL B 999% ERENETRAYRSRELRT
BB 1.9%WBAER, HIHERKRIBEIADTR/REWE H 5 LL SR, U
RAWSAFERIE TR RENE 8 L ABRE, 9 855 T FH 6%
1.9% . RUEHHEHERBEIEE AN, 4 0 51/ R KW H 1 b BB 2 5 T 1R 5%
A B B0 BT P R R AE R L 3 BT B — MEESR . AT BN R K
RAEHEXM, wmmnﬁmx%%mﬁmﬁﬂw*ﬁ%ﬁﬁ*m&ﬁ—zﬁﬁ azﬂu%
S LB A 26 A T B L E B AR R O BT )

B2, I\ LR PE 2T R 7R e LA SR R LB et ﬁfrﬂjﬁﬂmﬁm
BB, FREEERRS SRS, QBB EATHEN LR OBE Z8
R

‘8.5 %Eﬁﬁqﬂ%%%f*ﬂﬂﬂ?&%%ﬁ%i"%%ﬁﬁ&ﬁ'#&

@&%i&@%%ﬁ%ﬁ**m@]%ﬁzﬁ% EE%L@J%#HJEB‘JE%% EEE%HHE
WX L R AFEEMIWRZR G FENH SR XETEER DO, BHFE
AR AR MR EF W RERO BB RESET HLAR p RE TREHESE
BHE o XARKPLAAHLGRET R, ERFBHFEE PR HREF S YR ERBRE A
IEAFCIREPLBBULK I R, e 2 F TR K P RH A", (B R E ML lR , BATIRTE M



BAE BEEFIBMNGHITRNRREE o

RAREEA, MREEBXHEIRET n FOHERLEAH S BRARINAEEE
ZHEAFARAH S, ERRMNITURA XM EZEAFH AN EEESENFT 1% T
S5HMMELZ K, XANREHAT LR SRER, PIREEH SN ES AT 198D T
5% ,FEVLREN n AR SERLBARERSHERS K, HHRANFXBEAR—#,H
LRE—BH. M TFEE—-MERYFR, ERENTERIFE, EWUAZIRS
HHE—T0 C%°(1 - p)" KB MNP n = 1Fp = 0.01,PARILEAH & HEERE
0.99. 3B HA (1 -0.99) = 0.0l HERFEHMBERAMMHEIAARAKRT 1% 08 n
= 10f p = 0.01, B4 K WAEA & & AHERE(0.99)° = 0.904, A (1 - 0.904) =
0.096 HEFEHN B EEAHRSMEABAIKT 1% .4 n = 1006, ¥H 0.634 WES
BEHMBEAH SN EEEABRARKRTF 1%, ZEEBH—HELXE

AR RN EAEEABARRFT p MERFE = [1- 1 - p)”] (8-4)
IRBERHN p < 0.0l HEREEX %, A

0.95 = (1 -0.99")

XA K 2,73 10g0.05= nlog0.99, n = 298, BIUNSRTE 298 #F 7 il & R R BAR A #
IR AT UAE 9SHHBEEHNEEZEAHSHEARIKRT 1%, X835d, FFAK
BABE o B HINBNBEGE R EF RN HAER p HEEE B n = 150
B, R FR I, MR S SR B BUR T 2% RN 95% 8T 1% KRR
78% & F 0.1%BIBE N 14%,

#83 TEERNEFRDRIRALEH, MK ZHIEESERY

OISR FRE p W EEEITHAR

BAKR o p=0.1% p =0.5% p=1% p=2% p=5%
20 0.02 0.095 0.182 0.332 0.642
30 0.03 0.14 0.26 0.455 0.785
50 0.049 0.222 0.395 0.636 0.923
100 0.095 0.394 0.634 0.867 0.994
150 0.139 0.529 0.779 0.952 >0.999
200 0.181 0.633 0.866 0.982 1
400 0.33 0.863 0.982 >0.999 1
700 0.504 0.97 0.999 1 1
1000 0.632 0.993 1 1 1
1600 0.794 >0.999 1 1 1
3000 0.95 1 1 1 1

mER82 AW, LA PR RIERLEHFELT AN FREBRK, fhiHEAEL
EE AR T —ERENBEEAR, YA RE— N, ZRMETTH KB,
fhit e B R R R,
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RTEJLEWNE T i LA B AR B M H# R LT, W8 T A R ER I
BHSYMITRBRERE. HEMEZEATRERNE B HXEMNHAARE AL L
MBEBRNE, X HRTESTEEER I REEROSH . SN ERYOEHERY £
Sh EBH B TERMEZ B KRR, A B0H 4 8 BOE AR B E B 56 5051 A0 E 2047

9.1 XEAERWMIYUETRERSHTHEERRE—EE

BEEENAAETE. EERASESRE SR LT RR AN BIER NS
M, EXEE MU EMNME R LR REBES AN R OME O T KRR ST
RWESyFE, AT ERMMEBEL AFENEHR I REBRENSF, FEARSE, #8A
B A LB R BBARAEES XY 2478, REBENLEFANBHENRERE BE XY
AR E EMAE ., FEREE ER{UEEE B SR B X AN B 804 A RRE
(RN i L SN s i ) e N 0B 2= W D =N B P R = R s el T i S
o B9-1a FE 9-1d £ 4 M ABHHIF.

B 9-1a BRI THEALAN 37T EARANPERIZGNENESSERIMELS
R AE, WNELWRE, SIS MESTRLUFRREILN, £ 0~28% RS, BLEX
TR, RGHEZE M XER, DLHERSBM 2 B HME,

Ko-1b B4R 18 FIRGENAZTEEM I FHEASNMTRENBSE RV H LA,
XETIFHNATFHEE. ZEPFRE B MEANEAEER LR — £ EREA

30 45
40 *
& 30 '
[} .01 L] b
o~ 203 L o &
i{° .. P . —H( 35‘ °
. - ¢ . . O\O . L -
im; ., . . m 2.5
% 10 ) 420/ . ‘
& .
¢ 1.51
0 10
-10 0 10 20 30 10 1.5 20 25 30 35 40
HER (%) HERB% EEED

9-1a T EIMLI 37 %K AW 858 91b WARFRAINIWES AR 18
M TSRS HHRRE(BH LR FRERR DS RE RN AR
HER)
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MEZL, BBER—-TEARANEENBUE X MY AN SRERE, WRERSERERN
ERENER - X558 LEEe =005 BEEKF ELRARER 2NLREREN
BEMERESNAESRECVENREZR WEERENERHMA CRAEFHBE
KREBHFEH X MY BRMEMAXNE WIEREE 9.2 WHETIBHFEE,

Bo-1c BAEBEENEHNHEANMEZ A LM 57 FEHKE,HH C M Ce Bt
ESBOANBAE. ZRABTIXEEREAR AT BE Cr K Ce fk Cr ik Ce BUE Cr
B Ce =%, #—FHPMATURERFNXMOSREERFME LB EMHXN, F5MEE
EBRXEEFHCE Ce ERRAAFEHRMMEIXR,

B 9-1d BR—TBEBHNEELT BALEEAF M RETRLIHT X 5 Y NBAE,
T X WBEIA, Y FBME S ETE 16—18.5 F/NMEE B3I R ¥ WBUE R
SH L, ARET X BUE,

120 2.0
- 00 25 ) ' 200
g 80 $o )
g o’ : °° . *
[} [ . .
o ° . .. 18.01 .
4:.[ 401 o o ° .
© . 5% ° 16.0- .
° & ] % o o ) [} d
0 14.0
40 80 120 160 200 0 20 40 60 0
Ce& 8 (ppm) X
BH91c STREBREEERNTFEMBHCHMC EHI1d BEZAXPIS/ILERABIHET
TEeRSHHNEAE BRXS5YSHH#AE

L 4 W E R, B A U b 98 A S e T R R A B o A AL AR, 3 X Sk
% ARTERERAFHRERNXR. BARES T2 GEEHEPREIEZN
B, AEMAFKERRTHBRERMHERR, EEREEMRRFNITE.

9.2 ZEEEMNEAREBMERBEXER

HEMFAEEMMERRA N RETRZ AN RER, BXFHXRARRIN RS
HEEER Y = f(X)EREXRR T, BEE X — MM — R ENERY HRE.HH
AT ANERAINXRHAAERH T LHENRR, MAE—FHXKR XEY X
e, Y MBUE AT L E—E W E NS, Y NRESMEHEETESS . H0
RBHFHEHANBENHE T LHNSE, FEEZRELBIROBILARMEH Y
BREAGEEHAE-RBLT, LBHEYERN TN EREFRKHOL W, F
ERRAXNARSAR BEZHAR P  TLHRENBEXRRELAN EEZHE
£ AR B 22 IR B AR 2R OK R o B AN — 1 b DX A % A A Y R 9 DX BOR A A e 3R 9 T R A
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KBEEBEANRE, EHERIFTRER IR E %R KR, % g4 0 3R e
FEMRE—MHEXR MARBEXR. TEHRELEELOARNFELEEHES
JRER N BT /R A R R H o

BEBEAH A ARBEA PO, HRARBSEHE ., EERETBRA
FIEER X, 2> BR—RRKSLEPRRAT ABREEE A, AT THEBE LT KX
EHERF A BMEEA N TPHRE VAT ERII TR -1 FE 9-2,

£91 RABUEABKRNESFONERNERMY ABERERAINETE

Bii81i = 1 2 3 4 5 6
BAREBE-SER(AR), X; 4 7 15 20 21
B KRERP ARNEEFFHE, ¥, 95 84 89 67 42 66
BU:8 | Res2 7 8 9 10 11 12
BARNERETSEE(AR), X, 28 29 33 35 36 44
| HKREHF ARER AT, v; 38 8 40 35 56 38
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92 RABUBANERESPOHERSR
XUEBEPARNERFEEAHNXRE

MNEMEE DL FEERIE ANEWAROMERHEN, KBRS AMEH A
B RS LETER&ES., MAERNH AN, TRESBRITAREN. BB ER
WMAEBRAKMETHEORBEEARALFEN TRAR RFERA-FE TR -1 IANE
RFPE LR 2P LR A,

Y =bX+a (9-1)

EXRBIXTHETEN, RIREAX 2 MRS A KRERY+ A B

B PR EARAESE ¥ = 54.8+ 16. 0 KB Gt ak 10 A B RG& B, B RH A KT
o MRABBBEIXNERFE, HAMETEREBETPLONER X, ,MATUEAE
B B 8 G ST ORI R A BN E V. EETERR—ARENE
&, ERREEZTR-1) BB « AR,
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9.2.1 KUEEBEPFENSH « o FIWE

LRI R —RIE X, MEAER, I8k E 4« Mo, NI EET— KK
%5 M FEAN X, TUAARO-DIHE ¥, RAMMT X, WENME, LHRURE Y,
HHRUE Y, ZEME(Y, - VORIRE, CRAZFENEE(X, Y)PET Y HEES
HH4EEMEHIEROIBREROKELE 93 ), BEMK/NME o« Fb BUEKNARR
WAL, AT AR EHATBE R, RENANRB T HRAMABREORS, BRENLSHE
RURNZE BB LRARTBETZESE, WLBREWLXTEERE D, HT
ERAHARERMSEENRSE, & XRETFIHM RSS:

RSS = DI(¥, - ¥,)? (9-2)

--tYi
Yi

< KB
. , — B
0o 2 4 6 8 10 12 14

X

93 LUERASHPREMNEN

REVFTANBERGTHSELBENALRAWEE, B8 b Mo WIRE, IR
FEHLE AR HE R R R R E L MB/N AT LGEH BT EANARTERE b fMa
J& BT 8 RSS &/bs

, 2= D7)

Lb*

— = = (9-3)
DX - X)? Les

a = _Y— biv (9-4)

ARO9-3)HH L, ML, RAIABRERE, L, ML, BU(a - 1) BRE X FHEAL X,

YREBTZE cov(x,y), n AFARNER AR (9-4) HHBED S HERESFA KE

B, Y MELX,Y) XHEBINRENSELHAIAMHESR, b EHHAERHAE,
NHEABHERK , c BEAIHELHNEE, RSELRE-FBEFYTHBE/PHEEGES.
MFELFEHAMNEBFERLES2HAREF, BAR(9-3)M(94)i1 BB/ b =
- 1.64, Ml a = 95.40, ML EIHELM HTER
Y = — 1.64X + 95.4 (9-5)
bE A, UL Y X (BERS) S inet, YE (B HRERYF A BERFHRE)BRLD, HE
FEMITENEARITEXEE R BOSE ARHBHBRZHRERATHET,
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9.2.2 ZKEMBAFENAR

EREETERTHE « Mo UERBBENUNSER BIAHNBFE, BEFEEY
E—AEENRE, NABBNEAEFERERARN  BEEELZR N TFTEM—IES
(X, Y)(i = 1,2n) HATLIET —KEFAEL, BRELURESRNIE(X,,Y) BEXZHE
EMAFENRRBETAREXRRN , REEEAFBAEERXW, A FBTRE X, W
WY TBRE-1a M9-1c FIAMEE, (X, ) HHRXRRERENM, RE LA RHKRLY
BmG, BRI DR AR (9-3) M(9-4) BRXKEIHBFBR, HEFRERKE X, 5
Y, MELXR, AMEXH T3 v, MBI BEFERARE B, 5 EEERER
B.RESEX, 5Y, BX" WERE, AERFEHE A%,

THEAT 2000 EREBE L X MRHE, AT ESI AR B E ¥ 7 f M8 %
AYEEEE A LHEAN TEM—HBE (X, V)i = 1), HEEEZEFALEET
BEVXFMSEIEFHFZHM,E

DY -1 = D(Y- ¥+ 2 (Y- ) (9-6)
® 7SS = RSS + RSSR (9-7)
AR(9-6)EHME KRR EFFEF M. IMARNELR, BESHREEREE L
FHMPE S, WEEETEER Y BHAIERN Y WAL, X—HomE R EE
HTRBREFHHELBEZLHFHFHNS -5, BE TR ERBHIR—H45 R
EVFMEEIFYFMuEHES IR, W E 0 LHER, RSS #1 RSSR 4+ BIMRM B BB R (n
-2 FIW P oA —FEENEL, n M ERAFERRE—FELK L, WK 9-4 FF
A, MARFHELESRREHER, AL A ARSETEAEEE M, MBRELFANRA
F, TRBREFHIHRKB T LRYFEREADSELNBRE. HEEXASK o b A
EERBREVLHFMB/PIROEZETHEN,
11
101

0 2 4 6 8 10 12 14
X

M9-4 TRYWIEEASHB —FHLEN—MIE
BiR BN EKEXNKRESLES
ARO6)FHE—THEE T, EMNBEEME, BHRE L F AN RAELE LR
R O B EETHFA D (Y, - V)* 2 BTN - FHHL%IT ‘R 2
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PP YIS R P ¢ R 0
2V - (Y, - 1)
r? SR IE U 4307 BT AR R A B 2 T O RO B B, R R BB 10 0 2 e SR SR IR K
EESAR—-FELHBEREL(E -4, M 2 = 1, MYULRKE X, 57, RLEXA,
PEETFEOFE - HIRAX, 5Y, FWERBAEXRR, ERE - 170 + 1H%
1k, r BASHEREE 1, %R X, 5 Y, MMAXRERRE; Y r BE 0, %% X, 57, |
BHHBHMELRIT 2 M- BEMXBENER . WSRO THENFE, £
EMXERAME. FIFAEEFETMEXRIMAR(9-3):

, — _ - _ 2
RSSR = D,(Y; = V)? = D (a+ bX; - a - bX)? = B2 D> (X, - X)? = L2 (9-9)

L.
AUHERBIAXT r HRERX:
. L, _ cov(x,y) (5-10) -
(L Ly)2 %« " 9y
T EEMIEHRT A BB S RE T, BEARXO-10)TTHTESBR, &3
BRI R LWER X, St AREREFNENSE v, XTI EREBIMNHEXEK -
=-0.757T . MRER X Y BRIFENLR, B4 0, =0, = L, ENZEAMELER r RETF
EATRIH A ZE cov (X, Y), Bl 7 = cov (X, V) HEREE r SHARI TS ER—EHN . EF
Bk r 5o MEFHH, B RAMK, HHIEE X WHK, Y BTHEMN.
it B, EA T RA RN RN T
(1) |REFRR He: X 5 Y BETR;ZFBENR H: X 5YHX,
(2) HEGITE. XEWUFEARNRITBRETRE, EMN250% : MF,
t = (n-2) J% (9-11)
ALGER, ZTRHBBRABEER (n -2) B ¢ 27,
55— WEN RSSIRMBEER(n -2) B ¥ 275 F1 RSSRIRM BB E N 18 2 4
fi, A&t & v

(9-8)

RSSR
= RSS/(n -2 0-12)
R F(1,n - 2) %, ¥ L H ABRERAREZRANEERELAHF, 2+ EBH,
0.757 4263
t = Vlz—z—IJ—__Oﬁ =3.664F1 F = 318/10 = 13.41,

3) FMAEPE—IRTEBTUN ‘X, 5, REEXXL"HWEBILFHTHRE

MF it =3.664, EEHE I =10 ¢ R, BAMHNHBEEKTE « = 0.004, XF
F=13.41,ZHME df, = 1 df, = 100 FR,BERHENKBEZEKFEHRN « = 0.004,
BT RXFHE S RE RSN, HEE « = 0.004 HBEEHKLLEL“X, 5Y, &%
XK HEBR;LEIX99.6% BEEFEEZSERK,ANX, 5V, BHEXN" LRER,
MEX R2X (X, V) BEREXSYRELRWAME,BARFE0.4% HEEEHH: > 3.
664 BE F > 13.41 BN X FETE MWLM, AN X, 5Y, BHXHN" WEXE AR
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M A7 R BE R BT A B W T AR SR SRt B A O I BE R R AR KR, A
BERRE , B AR Y b A R BB,

AR IDTUEE, HAKFR o BAN, BIFEEXBESR, r BUES 1 84,
tEBEBER NMAE U —EMERFEFER X, 5y, RAEKXK" B B ot 23X
FARBEA, MELRHERKRBSE, WA EFEE H R HERMELEFERR N
FIRXE(DU—ENEFEABEETMEXMQQMRRAEEFINARDPZIAITEH, X
RERAET —H P B T2 R B A § KRB R F

9.2.3 LMEARERENST"

NBTE AT, AT 30 5 U9 40 47 R R R AR R 1 B 32 5 RSR i — TR 40, R
BTHEHE BE X EWFEIRE Y M350 6 T8 BTt % M i 351, BB 3 1058 15 R
TG S B 0 % ik 45 S RS B o A UM M SR A A B A B A AT B T T R
Sk A BT M AN R R BRMB RIS R R R ERE R, AN
W REMAT . THIE 2 RELFHE o1 HHEBEEE X, fY, 4b, &5 T |
JAME ¥, FBRE (Y, - 7)),

£92 RABUPABHERRANTRIBEESHONERHE BT hHERE

w5 1 2 3 4 5 6 7 8 9 10 11 12
X, 4.0 7.0 150 20.0 21.0 24.0 28.0 29.0 33.0 35.0 36.0 44.0
Y, 95.0 8.0 89.0 67.0 42.0 66.0 38.0 8.0 40.0 35.0 56.0 38.0
IS 88.8 83.9 70.8 62.6 61.0 56.0 49.5 47.8 41.3 38.0 36.4 23.2
®x 6.2 0.1 18.2 4.4-19.0 10.0 -11.5-39.8 -1.3 -3.0 19.6 14.8

BREBR—HEVER, o DG HAENER —SERFACHI ARG, X
REMIMARHEFDIRBEERBHEERNOBRIAEELTANEEHER, &
PR M EH S, WiFH 8 SR RFIERINMNER, ENEREHNEXERFA, WA
ROUE, B BORIE R I A BBH A WM B R ILEIHERRE . FAEXMELK
JFE A T RE R A s i 3B AME , AT AR R i B O WA R, R A SRR
HHHEREFRE. RENRETERHINBEIORRE B AN, BERESTESR 8
SR RN R, RREIRER,

9.3 HXIITHIK X

9.3.1 MBXHMFLAMFS HIMBNEXMEHR

75 B V45 10 242 350 0 32 28 T - B 4 4 6000 4 I PR SO Ak s ik A M AR 1 AR R B — 4k
ZRAES(HHRARF), EHEROBOGEITHH A 2 FH 23 MFS ., F-FHERL NI
ZHRBHXFHEE, XFENEEHNBE AMNKHRATR, ENEIMEYTEZH
X ARTAT AL R G AT o T b o SR o 2 4m) 7 2 (X Y 3R — 3t ) O o L 3R], BB 43X i
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FHREZBR AR ENELEEER, RERPEAFANFARFSEX K
AN Tt 0 O S (R ) o O SRS PR A ST AL 3 1k o BB 20 F B SCF BT, BT 1
IO7 3R BR Kb P B, R B R B AR, R BB R R, B EZ K IR
BURMF. RZIFR. RITH X, 5Y, HRRE MAFELEMZREANEE, T
R EBRET PR AR MBR , LA R BT3B AR BT

F93 IPHERBUNKBLEXRNEFSHMBRMFRE I

¥ ¥ - E-4
ZEHRS | HE WHR Xi % BE Xi% & WHR Y % B Xi%
[ 65 57.52 it 72 55.38 it
1] 4 3.54 8.33 7 5.38 11.86
Y 1 0.88 2.08 1 0.77 1.69
P 9 7.96 18.75 5 3.85 8.47
T 2 1.77 4.17 1 0.77 1.69
A 1 0.88 2.08 2 1.54 3.39
X 4 3.54 8.33 4 3.08 6.78
+ 3 2.65 6.25 3 2.31 5.08
+ 1 0.88 2.08 1 0.77 1.69
R 4 3.54 8.33 8 6.15 13.56
1 4 3.54 8.33 2 1.54 3.39
uy 6 5.31 12.50 2 1.54 3.39
% 0 0 0.00 2 1.54 3.39
9FZIR | 9x1 9x0.88 9x2.08 0 9x0 9%0
20 R 2 FF 0 200 20x0 20x 1 20%0.77 20x1.69
Bt 113 100 100 130 100 100

FIFALEERPROBE, ARO-100AHX L HZAEFBEIAHAE (X,,Y,) ZH
AR R r = 0.989, MHRMER R E BB ZMF ) HIAMBBRE, RO FE
MELERK MAZMA” B 5 LAREENIRERG A HE HRBLHE " &F,
BHITE A 41 AR BRI R, BEMRA T, BREMEXRE r = 0.67. A HAR
(9-11),1HBB ¢+ = 5.64. CHBHERN41-2) =39, R, tg.00(n = 39) = 3.56,
INFRERBTEME : = 5.64 FHT LILIR B EFEE (« < 0.001) #B, XEHKERH
WAL ERZ A REGEARYN, PEANZENEAZFNERZAFRELAERY. B
W 2R AR XX BT EA FIANERAAREZCF RS H#
X H &b s BRI RO ME . YAXENITRNETFAREA CEEMYE
B, ETMEEHR LNARTESELNFHEE ARTABIHENEE.

FESR K, g FEAMBE 30 A B, AW 4 100 A RK 5 —MIR#tat—
ZERWBAL KGR L BRI T LR E RS, 455017 3% B X 26 20 45 10 1 SRR R A 2=
FI 5P I Z B R AR .

9.3.2 FREBRFXESERAEIXNBRS BRI A HEXESH
FESATHFRMNENT AT HRETRESGEHTRETE AT, XTBWFRENA



100 EREHY

K,282 PREWA BT 5 FHRERLKUEMNIHRADRE")RAZ LT HELE, X LR
B 9 2 B M A RaE 3R T B BT 3. Al 0] B A48 e — ST T 2 40 B M TSRO BB
B S H/NRER BB ER . AR E AR R0 B R AL IEX A R o
QR B R B A G /DN R AR R B A T A X A BE G AR D S E B AR AP R B
FIAFBR M A B LB R YT ARER . X 1633 A RERKNFTER, IRE
RAABH S A (X) MBI A AR CY) ERX T, BRI EEMHAKF « = 0.
079 FIAHXREL r = 0.043 . S BLREE B /D B g F i L B ) 9 A SR 2 B R 3R o 58 B
(r=0.043) BARAL —EMBENKYF (a =0.079), HREHTHEFEEK(n =
1633) BT R HMER,9.2.2 /PP ERIIN TRER, BHRHERXRLEPRE HK,
R UM R M 8 X F Y DA SRR, B S SRR i 87w 9 M 7 R s ARl 3% 30
BHER,

RIEEHRENFRENIAS - TAERT T IREAFENERMRENE
AR IE B2 R, AR ATE BN 35 B AL /D 3R 58 50 1) 385 BE DL 38 K ot ik 2 6.0 S ) B
WS, DRESELRESFH B (X) 5REBERRN %M IERRESRER
RERFHEHNESLY) ZENAREENHRRR, BLhL, EHRTXNEE, &
EWAPAHREREDN A BRSO EE, N FALLXE BRZELERMTE RE
ENALRENPLER T LEZEAERXREN 0.103, T B EHEKF o« =
0.870( R EH BRI RMBE REMX AL AUBATAETBHE/RBELRE, R
RS T —EN BRI RS MR R ETEHT L B 8] 7 X A8 AR B i J5 T B9 3
W), HEAT DA SR BEEEZ XY AAXNERBRR, IR EERRLES &
B NRERHITTRE T WEMR XTSRRI, A 84 Tt hE 4 ik
RENPDRERLHBEHFBHGE L.

RIEEHRERMOARAE S THXITEXTHRBERRLEDIRTRERH
IREREBRFEE IFER K, BRA/NTT R 8.4 TN BMAES, K% HEE K
BIEENEXNDMRESETHOERTENITSEIE, KENWRENES HRAEYE
REIE# E SR X MR R T TR BB E, W T R LB TR AL W
Ko BRRXTRIMEFHERRFEZENFFUHBSH L ITE, EBHAHHE
BAEE KRR B,

9.3.3 HXHHEHHANEALLHET

7.4.4 FEAERT (20013 F AR 386 BEEPHFHASSHNBBMHASGEXER
METHRIIE. BT 7.4.4 WHFEAK—THETHEI, RETE T & & 5 5
EFTFHFHREEAHATRASSEERINMHEXLRR. XEMHXREEKREE LT -
=041 50920, AHASNARME LERPURANHGES  WEMAEHESHERE D
Z BEEPHHLEFETLEYN, AR THAR BUEETHAERMEETHESY
LA, MR ETFUFE ,HREGNEEXRAHFARE—RN , EN, BEFRRR
MUEAARHURAFHERERHERR, RAUBAIENFTRAARREXR . B
2HWE TS, RFRZ(1998) X A SHEA R #HT T EAKR . AT ESRE T8 .
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R ERARES 4 MR 124 FRXHER AEAAKREE REX 3 IMEERT
T EX WM EEFRAUBRRS SRR ER. BREBTUSREFER,
ET=n_REHFBCEHEBOEE, ROIAERERNE . KFEKF AN EIETH
ATHEEEXFSURBRE —E AR,

9.4 ZMEXMEZERBPIFHHN—EBEZR

9.4.1 HXSEFPASWHILR

XS PR EBE S RERR —XEV R E K IEwEEXR, A 0% BRI
BRIMEMEXRR, BRMERSFTAMELEIHHERNEORERARARN. HRE
FRANEREXRANEIRE, MHAXEENES EEESBEEHESE, XBEHIZ
BERVEM, REERERNNEREANERXR AMXSAXEMNER, H#EAR
SAWEAFBREES AERRBMMAIAE R, 57— HAERXSHAERS T XRRE
MR, RA S — 3 YR 8 5 B G R , B 5 (B )3 0 28 k47 WU A A B, T A B
W, —MERTHEXFLEESHESERRFRAENZHMH. fHE
ST AR S X AR BEM ST U RN ERETRARA LT RAAERN
BESTHBMXSTNET, WX T#at b A R MR T 695 B R R ok B B 7 A 1 Bt
FERNX A A 4 S 0 A U R LS A

9.4.2 HEXMEBSHTHINHFG

SHEEPATHNHE —LAEAN, BER S Y HEMRY, BN VFHERSE
E—&ELHWEAR, ENONFE 8%, XERERA TS, BEHTEHASTHE
FMBELRHEFENRSE, ZRRETEEMELEE, BEEANFRERE RS Ait—
AHETHHBENEERS, STE-1a.9-1c FMAHELRAEEXRERB LR
HNEBRE X, 5Y, AIEMYRRLRRERRERR  IHBATFELMERREER . RE
X X VY WX 5 log¥ fE&HEEE 547,

TEME 407 0 B U5 40 BT B, — o T 0 0 0 T S0 IR B O A O 4 Bk
ALCEMNETHEENERRAERNS K. B9-5 BEXE—IF, 6 LAKS NE—1
BHA HAeN e MNEARAMX, BT SENSM, #E M RAAREMK, S
AN TR, EFTZRF) , BRERE SRR LR AR S 10
2R, BTEREE. BEEATHREREEMNHARMBHERIICRERNOER, BF
AR BRSO IR A R B R RRRR A0, RIS E R B MR . B X M [ 15 ) e R AR B %
NERE,RERE



102 EREHF

30
S

20
b2l

10

0 ‘e

0 10 50 30
X
9.5 —HAEETERSWHHEE,BHA
SHRENTEBSY

943 EEFEHNBERMBMARE"

9.2 WL MBI E MR ERERE, RETLHFA D (Y, -V, RABhE
H(n -2) 8 y* 575 . REF AT HEBGTFHPEXAFRITRZRRAREE.

/ L _V.)2
s = l:/—t_zi (9'13)

FAREL s B MEEENSGIT R, EERIR AN TEHHAEKN FHRE", I
Pl g sz 1815 B2k A0 R SE MR B (1R 2%

PV [ 9 4R O R R S R B IR AR R — 1 AR P B AR n SR (X,
V), R AR GT IR —£FNEHER Y = b'X + o RISAREXLERARA
HEAWBE o', b Sa, b ZEAWEHEL R, ARREXEAHERNBEREL K0 5
b EREIER, BN RERETIA KRGS s, M, RERAMER TURATENA
ﬁ*ﬁ”ﬁ Sa ﬂ Syt

32 32
$, = §° L+——i—*—=s' L+L£‘ (9-14)
n Z(Xz _ X)2 n %%
s
Sp = (9-15)
\ Lxx

EAANARERY, MRIFES s HBERET s, Hls, HRDME s FEHFRT, LRR
BE(n KMARARL, X) MARBHZZEERK, W 5, s, 8D, BIHERNRE
HHEE.

EESSHTE B M Z— R4 E Xo RBW Yo, Yo MARHERE 5, B EUAS T HRRIREE
sHMa,b WIREXFE P, HHELAAWT:

Xo - X)*
sy=s-\/1+i+(°—)— (9-16)
> L

n xx




FAE BIMRETRZENXE—BEX5EHE 103

AILAES, B HEHER SR EHELEH R, B5 X, WAEA XY X, BiE¥EY
18 X A, T G005 9 BE B8 v, T 24 X, ST RS X A, UMD A5 2 th S M B8 A B ok 24 [ 09
HEZWER, NERMTIRE/N, MAMEN TN EEYERN, THESIBBEEEN
B,

9.44 (TFTHTEATHEMEENR A

AENFRT —THES, B Y URBT -1 aZE XY Y KBTETIMEER
(X, Xy, Xypo) B BORMEZRBE HRERF LBNTURE B HEMAZES ¥
MR, MAEE Y SET—THERX, KEAR, REMNZAKHEXAR X THERRERK
A Y RN AR AKX R AR EMXRBE A — T iE SR B E R
BRY 5 X, ZEMELERR, B GBI KA A 2B R 7 276 5 6l Ho A28 B 50 =4
TR Y 584 BB E R RE TR0 BRI MR ROt B3t K B
BHKMXR, WIMTFESEAXRBZAMNXR, SRAXILEAFCERABHER, X
BENEREREERLIRNE, EEEARENTEEA RS THEAITHHE,



F+E aRETEEXBHRERE

FEEEBFNEFENRHERNWZR, IRLEAN TRETBI S, LB
FHBAKRIFHEREBTALENE. BAEXNHA T LEZER Z M #94H X [E,
FEHFEINRERTREZEXKMTR. HRAXRBEDRERZMEXRNME,
HENERHYBZWARE, FABRETEAR, SR T AR AR, HXHXEKS 52
MIEIE B comelation F association B M HBIIEL KK . AEMNERE —WRITR L EiEn
ZRTBRAFHBRRKRE

10.1 2x2 MERTXIIBERN VKRB

10.1.1 ZREBEXE  REMHREMTE

HAWEAFRERTRERNHEL, N _TARENREKRBE, ENAFE-L.3WER
WHFAE PR TR W E TR B NI, 1 5K b9 b R 2R A B H )
BEREFEEMN. 8.3 WHHBEIIRERAMT

£10-1 BIEMPHFATEHBEROEELNGEITR

RS A HEZE S
Pt 1 2 R 60 40
2. B FE R 35 15

PR RBIRA 2 x 2 FIBRR” , WAR UM R . REBE—IIFBE -T2 RAFH N HHR
TREARMEMNOENBERS, MERNFEMHNETHERERL, REWEKRAT
EREY 247 2303 4 4% TR T H P FRAHREFRM 4 X CREBH LA E , B3
BRR UAR N SRR U R E . 8.3 WRRRNNEM RN ERMN L HIRRSE
—8, HARRKERTE, FHI 8.3 WHTHESENBRERR., HHRAUMABSII—
A BETR Y FRIRE M 4280 150 BEEFEE M — T B — SRR REA R R
BHEbEER " RMAR I EEN AT RS, SRXERTZUHEKRBEE, ST RERE
WA EAFHBE. AEBERBEXTEERQR, N TRATF ERFER S EHRE
WA XA ERAREA KK 7 EEXA R, BITEER 10-1 BT
R102 FREHNTHEAFTHERNERREITRHOLT

i X #n
FR b 60 40 100
ZH 35 15 50

Gl 95 55 150




F+E BRETMEXBKARILE 105

F102 kR 101 FMT 147150, ERMAEE—FTGDIHEHAET) TR L
M, BRI (FT)EBKAEZMBAZ A B (Z)EHEKEEFE BTN 100(50) , # CFH)
e 38 i B BE 28 B R 95(55) 6

EHRERAXKAERRARITR  REEN. RENLREILERETRHR
BRERMEME, REIRNT:

(1) B—LEEHRBR H, - BREHZRETTEEL 5 ERMEL" W ERME
BAXRB MR EERE H N IR ERBAFERXEK,

(2) B RERBRE Hy BOLWATRT , HERANZRZUREK 4 RS ESHE
B EE, AHEEMTHEREM W EREROPEE, ENRET HRALRERN L

0“2 A B BT B BB R B o L L 22 TR, B 95 x 1030:’50 =63.3, TI%
B R AR 3R BB Y B T N 55 x — 00 _36.7, [RIRETT LB M 2 AR

100 + 50
WHESEWMAERERERMHEE, X4 M HEER E £5,5IAF 103 F,

£103 “EXB"BIQWRTEEZT X2 XNPBERAR

s A F
B 63.3 36.7 100
Z 31.7 18.3 50
# 95 55 150
H Q, BrlER 10-2 958 i B ERRUE. 7TLHERASITE:
2
¥ = D (Q j_E‘Ei) (10-1)
BRM o, EHER:
df = U780 - 1) x GU% - 1) (10-2)
TR BT -
(60 - 63.3)> (40 -36.7)2 (35 -31.7)? (15 - 18.3)?
= @s fT 360t a7t 183 = L4

MEEHBERENC-Dx2-1)=1, BHERSTHARENATEANEE. &
FHREMAFR FMEEL BT RA TSN ERNNEE SN, Hilt4 18
TR RAAEN —-TETEEBBERE, —TRITHRERS, K 3 8T ER S 3)
VHET BHBHESET 1,

Q) BE=ZLHHFETHE, EAHEN LN P R AMT 4 = 1.435 WBEHKTFR
0.23.3 1 ¥’ REMEXE X F—MREW, EFMERAMBETFHEAER LT RXH L
R YL 150 FEEE3E AR A H 23% MIBERMAER — Nk 10-1 R RB S EE
BREEANEAR FNYAEEE, = 020K FELEABIFL“EERTHHESRSENY
[ EXB” BB B BHZENAZER 8.3 ST H 10-1 FiR A, HZH XA mk
EFNLFERTEEEENMETHIR 2,88 Z = 1.2, BERAHRBIANE
FMEAKRF « R 0.23, BT THMWHETE FEHWUARTEIWERE. BRAKRRHY
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AER—#, INER 4 BB R 2R — B,
XF 2x2 BURR R, WA LR — M E M ik o” 8. IB% 101 BR— K

i

#£10-4 MOUERFH—HER

Y(+)

N(-)

A(+)

a

B(-)

C

x* WA T EAARITEBD .

' n(ad - be)?
X " (a+)(b+d)(a+c)c+ d)

KFW n = (a+b+c+d), RBEAHTERBMIE N TR, AR (10-1) F(10-3) &
FRE) T LR LZHBBENT % o = 60, b =40, ¢ =35 d = 15/8AR(10-3), /8
3.

(10-3)

- 150(60 x 15 — 40 x 35)
X = 760 + 40)(40 + 15)(60 + 35)(35 + 15

A RBAARTENERE BN,
10.1.2 HESHER3  RRERNE

AR R BT HRFDIEERRE, (1) IWEER 2 B8R0 Y
BERTEHRERIRRBEREK, FARAHLXBKNBEAZ K (2) Y4 MATHH
BB A ] Y He BISE I, o ® (ALK 4R R RE B0 BB o X M A R (10-3) AT LIS R E
th, Ay TR R R ETHREER S KT, AR 4RT  UERNEHERRE
By, Bl ERE RS EREMEEEAR FATRSKTEBRARNSEL, THAR
8% 10-2 PR RITH K BIREE I 4 75, BEFH D NE 10-2 1 150 1 1 %
600 BE. XTI RTHBMAEL, HUKRNT .

y = 1.435

E 10-5
WHIZE S Hr BEZE & F
HEH 240 160 400
ZEH 140 60 200
F 380 220 600

Bk 10-5 BB ARALAR(10-3) BB o* = 5.741, EF R EEX £ 10-2 &
B x? = 1.435 M 4 F5 3R 10-5 BURME VR, A EDR 1,2 42 R, MM B EHK
Fa =0.0166, HILAT AL 98.3% MBS EIEA KL B WS SEMEE XBE" W
RS, MERXHAMTRZMEXENEEFRE, XBFLEMUTFE510.1.1 PHKRKS
BRFEH, IMREAFHEMEFENE S HEHESH % T,

B BE M B 2 S B T 4Y 1 60 _ 240

100 = 200 = 0%
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= 35 140 _
LEMHHEESEERN T N 50—200—70%

95 _ 380

MEMHHEHENERERNTEYEH 4 150 = 600 = 63:3%

BREXF RSN B AN BHFREHHESSERMREAE XK WA KPR
A—BW. MEERHFTRERLEHNORE  EXFREREANBERLTHERER AR,
REARXNFRAFHREEGR, EFAFITREELARNRRN, B S8 T
HANBEEMRRERNEW. ATERXMEW, TEHKSIVHESLA VAR
R RPER (10-5) KB, MR MBER THEGEFN A ELARES —B1E

BB, M AR (83), kK8 5 = \/0.633x0.367x288;§gg = 0.0418, M T,

7z i-p) - (pi-pa) | '<°-60-°-7> =01 540, BEESRSE, BERA
5y .0418

o =0.0166 N RAEELL98.3 % MEBEEHFHEL HEBFHEGEZNLARLEE
Z M 8RR o [EMZ1E 8.3 TR (10-2) MBIE , EHESBON 1506 , WY Z 7 o = 0.23
MEEEKE LEZ NENTHESEZNLABLTEEEZ" HRE. EEEES T
PR, SENTARESSHN URR, SRYEAARE M, N TRAABHAEE
HR,EABESFRE ESAEAHARO-1) AR RETBEXENEZHEE
B, FEEREIEARNARTBRERENE N EHRE N EYRAE R LEHEE
BENEBEEMMEXRE r ABHRDEINFTE  HXRHRRTHEARENBEE
WL BHRERZ A XBEN ,REE V" EEAENEZRIEAXARBERNBEEN, &
MZEIFR—THENREITTBERRBE RN ES, XERETERNXEEZHESLX
BRHBEGEEMXBEAGHRE. UHYXENEGERREBABENAREERRAE LR

10.1.3 ZREMEXBEEBHER

RILAGERE KBRS NRTBRE ¢ REF Yule Q BE HAFNTFUMNE,
(—) ¢ BEL
ATIREBREBFHHRITE, FRE yHEELTREEANER I, BRARS

BB A
2
$ = \/7— (10-4)
n

EAXRBKBEFNER, IHFEXH ¢ RPERSHEANEER BXK. AIAAR(102),
x|

‘- /x_z_\/ (ad — be)? _ | ad — be |
AN Nla+bd)(b+d)a+e)e+d) ™ /(a+b) b+ d)atc)ctd)
(10-5)

T 4 Ephi”. W TRAZUERMIUEE, ¢ B7ZE05 1 ZHZEFH, 4 = 1 RR
BWABRERBIKTEEREK, ¢ = 0 RANNERBAFERK, X TR 102 K 10-5
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5.7141

BEFI BRSO TR BN ¢ 88, o2 - 0.008 A,/ 2210 = 0,098, BOF

ARWHXBRERHEN, MEXKEEBRFHH EWNBREP « REWBHRKSIREM
ISR, d REFWBHEBEARAEMNTEE, B o x d REEFHANBHER B IEDE, /M
x d RBEHBHEERMRBE. AR(10-5)FMFFRIE AHEHEE,

(=) Yule’s Qo

B ¢ 4h, AT —AFRA Yule's Q WRERBRNUBRLEKNART,Q BXME
XH:

ad — bc
Q= sd+ be (10-6)

AR (10-6) FAXKN S THRIE AMERE, MESFAIE RBEH, Q WEXES
¢ AL MRS | ZMAE B Q IEA i M FE/RERBKMARK AR, Q =218
AN BHRERENZR2REK, Q = 0RFSE N ERBBAFERRK AT —FH 11,2707
BB Q REE Camma FHMRREE — FIFIRIFIL X T 3% 10-2 K 10-5 B8, 7

s s 60 x 15 — 40 x 35 s
/AR (10-6) ﬁ;@%@l,oﬁ%%?m 15 140335 = 0.217, WL R R BT .

¢ 5QMA~BARMZA, ~BEHI1 Q1> ¢ HHEZSMERFHRK I $TE,
WM aMdEHO, oMK, ¢ LT 1, AHAMATEREBEAERNTF Q,RE a,
bie, RdPHEE TR0, QHRFETFT LAKMMNTEEREK —BRHER T IHREER 450
BB IR B YA MBI P B S BRI, TR TR A L e R 5 R i
WARBESE,

FEA/NTHRE , BUGRF, X T W5 BR R R4 £ KRR, 5 [F o 35 8 46 3 0 B
BEMXEAERE, FIX FH#EER 10-2 M1 10-5 X T HE# S5 53R E W 25 [ LK
MRBERMAINEHN (42 = 1.435,0 = 0.23,¢ = 0.098) H(y? = 5.741,2 = 0.017,
$ =0.098), KEEHN(y> = 1.435,a = 0.23,Q = 0.217) M (y* = 5.741,a = 0.017,
Q =0.217)

10.1.4 MR BRBHETREG

HIELENRRETRHAHRERES, ¥+ EBSMEE T ENBRRATR, 5
INBERAFA MM IER 370 , BRAFAR B 19 07 2 — B, BORATE7E D 35 B 14 K K B0 e 3R 38
R%E. EFIBRENRBT P RPR B HREER, A BLTHE P RORERERHK, XBHE
ROMBEMHEHANERERB R, MEBRS M ATTHRKBEE E RRKR/DY E; E
K/DEE, B FRESLEE T, (648 * EBSRMHABKRIRETRAER E; HB/MUEL K, TE
BHITFHHFHBEELE—PIIE —RERFAWN E HRDT 5, NARLBRREK, A
HIEOLT AT AR, BIINER E; fH/NTF 5 KB ITH B AR T 20% . R E LR+
HIE /M E; B Q;, FT LLAR & ARG TR AR R BRIE P

(a+ b)) a+ )b+ )b+ d)!
nlalbleld!

I ELE R U, BE AKX Q0K ERATRERES AKEN , ERF HTEILKHBX

P = (10-7)



B+E¥ IHRTRMEAXKORELE 100

ERMEEMITHET . M THWHEK 102 M 105, 2R (10-7)FH 4 d P = 0.28 f
P =0.019, MET " REMN « = 0.231 M« = 0.017,

10.1.5 XFT ¥ REPHESEEBIE

EENRITT BREITRED, BT 2 x 2 FIRFRHHECKRD, 8> KB K &
BAZR MESUTE 2 HMER NHE ¢ AR 00-1) BEFENELEHEBIE.
BIERAKXWT

2
S (1Q; - %i|-o.5) (10-8)

X F UM R 10-2 fEESEEBIERM ¢* EHR 1.037 CREEMMEN 1.435) , MK B
EWAKF a =0.309 GREBIEN K a = 0.231) ELMBE—-EBRE LB THEHEILK
HIEM  EMRA TR 10-5, R EEERT 445, 2B ERSKMHE
MNEBRBE/NEE ,BIEFH > EH 5.319 GREENMERN 5.742), « {8 H KB IE B H®
0.017 3 AEN0.021 ELEMB EFENHTHEAFE/N,E MQABRKAHNUBENRE,

10.2 HERPXBEBRPE-TROSINNERXEERPNE R

RN LA RERANXBERER S, WRETRAERSHETEMNTR, X
MATEL - PERRXRNOEZE, HRLA2/N 0, BNA %R k5 LB
FBEBRD , RENBEVRAER=NZTREREH. TESHTHEAEEH T (5
F3Y5| H S.Shennan AJ¢{Quantifying Archaeology)) o

Bl— F10-6 Gt T 128 BEZE FFIHEFEANESIRME XM KNI, XBEALY
BEFANBENERAZE, FEERNHRTRERETEEANES, BEEEN
T,

%106 128 EBEZEEARIMBARDIIRE

INER Y KEFC not Y
B X 22 47
% not X 33 26

BEERRK (x* = 7.505,a = 0.006,¢ = 0.242,Q = - 0.461), A LALL 99.4% HB
EEAHANBEXNADESEEANUFIREKE, THXBRE 0 WARKND, 5 0.461, 3%
BRBRHFIERBT AN QEHRSBRERNE KN AR X EREA—T, mREHF)
RATHEXHB—T , O MRIEET  BEUXBENEASHFELRS TR MMEAR D
ERHFIAXNRIMNELEN QEHRNX 5 Y BIKFTHRXEK R,

LHEREMNSGLREEANENSERNR/PDEAE—ERRE, B B4 57 R A%
B M #H—-SRHRBEB ML RO E S ERL, EXFBELRERKY. W
RIABEAZHEXNER, A% BEHN BARDMEEAGHEINER, [ B0
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HEET. BEWETX 128 RAEHEE, L 155cm 9 7 EAB A RE BRI, X
EEABE=ZIERHAT R AR RERELE TR 107 F,

#1077 8EEBZBEANUNNBERRNNFER, UBTASTHEFHNER

MNEITY KEN not Y
B (1) X 17(a) 4 (b)
8 (1) Z not X 29 (c) 6 (d)
& (nott) B X 5 (e) 43 (f)
& (nott) 2 not X 4 (g) 20 (h)

RAONERERETHAMEBAR, AHUSRHNERNSHE. AXNBEREANE
GHRBRERNSEAKRNIRXR, GROT:

SHBWAE: (x> = 0.032,2 = 0.857,4 = 0.024,0,, = - 0.064)

MNEHAE: (¥ = 0.57,2 = 0.450,4 = 0.089,Q,,, =-0.26)

W Q MR aye Myt HRARE: WEHANARFEBEEMS T B xy B Q E,
MABRYEABRSBREENREEFI B RENSE A K/DRXRE, & 2 EHM QE
BHRNBEAMNESERKNPEAAFEXRK  BRAEAR S ABTHEE, BREENS
BEAKPFEHEN P ERNTRXERE Q AEHNRESENERREE RN 4F
EAREENTREE, MARIMARBEMNIETEEE XM X RN, RAEE 10.1
TR R {UER— XN BRZEIMNBR KR, ML AR ERE= I TFENNS
AT ZEBRERKERBNE N HEZRHB=ZCREFGTIHRAIHITRAN —FX
BRARB M FXAMERE, YROTBBEINME XKD REA XBMHEIRE, TR E
ABREBME NI RREEmE , NEEERE=TR(ANEER) X4 TitE
PR MBENRKR/DEIN—RRKFEI Qo vied—s» T tied - 1" RAEZHETER o HHE—K
REEARBHARXE:

_ Cad + eh) - (be + fg)
Qxy,tied—t = (ad * eh) + (bC +fg) (10-9)

o (17 x6 +5x20) - (4x29 +43 x4)
MELEAFEE Quiaa-t = (1764 5x20) 7 (4x29+43x8) =~ 0175

Quyticis = -0 NS EBEEBENTFAZABGREEMNTRXBKELK Q,, = - 0.461,
EHABRERE , EHFE /DRI RBRAE 55, 168 10.1 37 5 56 F 4 5 R 22 70K /) ]
MERRBEPRAGHLGHBERESH .

AU#—~ERANEFRHE () MEAKRDE(y) BXR EFHEEE 107,537
# 10-8,

#1088 128 EMEEBTIAGEHNBAKRNIER, UBEASIN I EHER

PNERY RENX not Y
%X % (v 17 4
B X & (nott) 5 43
% not X Z 29 6
Z not X & (not t) 4 20
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HHAERBEMERXRDNNRERE, B (y* = 62.3,2 = 0.000,4 = 0.698,Q,, =
0.940) BT HEMEEAMINZET ARRBHERK DI —RELBERE 0, 1iea_r =

(et B2 = (x5 4658 g oa5,a WABRBEALI A FHBEF—

FRBEAFOBER K MASE=2E B E AR TS KB R B RDBER
TRK o FIBHE RS o EAR K, B BETT LA LAAR 8 1 B A5 AW, A B B BB R AN
BRAGFEEFBROREK MEEMNZAMXRES ERZE =R — B AEFNY
W o BT A — B AR R R R HAN: ABRHRBRETEXNKNAEEHFLEHE
B, AR BAEHEN, EHSEAKRDTRALK - EBENLE, LR ERENE
G NEFIBE A KBET R BN P8 Ok M 5 5 3 R/ 2 ] B S BR A
REMH, N LR

BI— R 10-969FT 212 BEEFE JHEREK (o) BEANEI(X) MERERS
HFR(Y)3AERDA,

£109 22 EEFLHBEFAMINEEHETFRIX UBEIEHEFATE

HFH(Y) EFHEEY)
BH(r) F(X) 31 27
BH(e) (3 Xx) 25 5
B E ¢) B(X) 11 39
Wi (3E ¢) Z(E X) 28 36

AESREEAMHNMEREDEAT TR AREH KB, ML 4 FiFRHTE X
5YR#QH.
EEEFEA S B Q., = - 0.34

REIE S Qu: =-0.62
W 30 B 3 Quynore = - 0.47
P B3 Quy-tiedr = — 0.524

Ak 4 4 @ AT BB, %2 B 2E, 35 A A0 M BRI BB R 7 4 ] e B
WERFAMEREHENLHRE BHE ST RSN 5, 2N EBHEISAS
T4 B — R B RSB R F RS R M X UL B R % R AR R L o B R B
XA LB LR T 44 R A XFERR, HAN TR MBS,
B SRERETENLREARN, YRS A OLAETE, MRPROEEFY
FEAGPRANBESHER SIS R L AN ST RN L0, RE TR
AF IR Y I 4% 1 F 5 PR BE 2K 4 1 90 5 2 4 1 2 B,

A BB FARERER AL, B BB A G R X 5 Y [ L BER , AR B 1 2 i
SRS TR A B B0 B T B X B AN B R A 36 R L = B T AR IR T BB
BXEYEERAEE, FAERN X S5y NEEEERNER.X, Y 5 SABE
BUFE 124 8, I RA 4 AME R, TRARN 0 ERERTL, HETHERE L. 4R
WHLEITES @, XREKERKOTIREEMARI D EE K% G250 %4
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W FELEER-—XTEEMRK, EAFEEFMIMEE,
10.3 rxc IBRM P RBIMXKEERYE V

RIHETIS Zn B HRAERFAREK, ZuE R REFWNRE, REBRFE, Hikw
AT RFIEKE BB KR, —BRARERVUAZMRE, MRFIZER XA,
TRE,FTER Y B MRS, MMM BB EHR— K r x c HFIER (LK 10-10) 55 i 7
B iITHRATHRPICRELEBIERE | MFIZREMSE ] AT ERERFKE 0y, X LS
RENER LR ERNBRFHEN—GT G, EREFGT) EWLTRYM, AT (17) &
BRAZRMBARD T o n JiEA 2T LB B 5

%£10-10 rxc PIBE

-

X X - X f7H

Y, ny Nyttt Ry Mg

Y, Rip Rn = Ny g

Yc Npe N2, Ny L
F'Jﬁl yx Nax = Nps n

T HEEE LB R ERE SRR R Z R REKE R,

Bl— 2 10-1aGit THEH 136 BE FREAMEFTANFRESH, ERXF
IHAREEMAPEZFIR  FREVIRI B, AEBI—-1T3x3HKR,#XH9
MR, B RSTTE ISR THEERFFR BN EERE nRHWBRF—F(17) 2
FRARBERX(R—FHRE) HEHTKM o, Mn, FEARELSEFZAFHERR
BHR KRBT AR EMEENRRNELRHEFAR, BRE  R%,

#1012 BEBRRFRBANBEEATIENXERUHMARER

B\ ERE HAOE b3 ZH TERM n.;
[ 23 19 1 53
REEE 12 17 13 2
EHEZR 10 16 15 41
B & n,., 45 52 39 136

BESBEIMT .

(1) FERER Hy: “ERSEE A F IR R LB
(2) ERAERART B T BB B, , 7 A R (10-10)
El“/j—-{o )
Eij - E*Txn_*i (10_10)

B, (854, W 50 BBty 2B 17 sa 304 8 A BHRME

WAL E, ¥IHELERE A 10-11b, 3 10-11b Fi3E 10-11a KK E SR — B,



F+E EHRTEEXBKNBERELE 13

F£10-11b EXBBRGART 136 ERERERBNBELNS AMPBMRR

B\ FE FLHF At 5 TEM
[ 17.54 20.26 15.20 53
REEE 13.90 16.06 12.04 42
AMEE 13.57 15.68 11.76 41
Fl B 45 52 39 136

(3) HERITE:
2
=22 {8y = ny) ;ij”'") (10-11)

XTGEHBBRMNEHERN
df = (r =1)(c-1) (10-12)
B 52 A I F AT LB, A (10-11) 1 * = 5.169, BEHEETG-1Dx3-1) = 4

(4) B %K, B8 a = 0.27,HITE27 % MBEEKF L, BZERR. A NED
BERXSEFAFEREZHEHBAXK,

BT BBAMAXA XKD, RIT—-HERA, UL —EWERFEEZREL
ETERAXBENBREASEH, LFFE L EMXBRERXKBRE, W F_oEEN
2x2 MU FE BENT s MO BN ERERXKNBRE TSN r x c FIBRRPEREH
KA, S FE R R BGRE AT LN RBRE R o r x ¢ FIBERRITH
HBBEHT4, TEHE QE BANMTLUIER ¢ H,HsHEARBTF(0—1) ZHE,E
T AKTF 1, BFEAT Bz S i & 8 Hik ¢ M Q AREENZRE L HRER A XK
BEMER, BTEINEL—1E, KK Camer’s V, (ENXBBENEE,

V2 = #
min[ (r - 1),(c - 1)]
ARXRFHFBRERN (r- D) F(c-1) PHEEFRENHEF X (10-13) EXH v, HBUE

2

RRET 150 2K,V OBERA, KB EHEFBE M FANHEH, 2 = L -

n

5.169 _ ¢ . e N p
3 = 0-038,V = Vi 0.138, VIEEIE O T2 1 1R, H L iR B R BE RREH Y,

XSEHE  RBEPEZRNENEERK" HRBEREMFEGH

(10-13)

10.4 ARMNPREREALGIRERTREMNKEK S - RE”

FAEAIISHE R B R A RAT, B 15 1[5 5 75 52 849 B 7 AT LA R B0 R A &
RARE, BXEEAR, I RER/D, SMHELREEATARER. 20K,
HE—NMAB  EHSEUE P ANEIN, RETBILER, BRNRESSANTL
EEAK, BRUXMABHE AN, RERRXEND. AR SHEHXRAZ
RERBZRARA —EBENREKN, FIMERNPEARZES SR MHBEANS
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R, BEFE-AERHEES ETREK EFNET B LENRMERE , X B 52
BRERENERBEENEMNZAXKEENERR? XMERKAY PRE EE
H & Percentage of Reduced Error =N F RIS —NF8, PRE BiXHEE XM

prE - B £ (10-14)

E,

AP E RRRMXEYRXAN, WNNER YWIRE,MERTERAYSEXHXA
mL,FFAE M AR R ¥ WiIRE(E, - ) KBA T M8 % R H#4T HIKHR
ZHE/D . H it PRE (ERERFF B 8 8% R 347 FIl aHR 2 8> B H Bl o PRE 55 Cramer’ s
VAR, R HER RS L R Y S XM ARGFEEM KR LK, W E, = E,, At PRE
= 0B — s, R Y SXRTELEE EMEFEESEREER, AN X BT
EYMBUE, XK E, B T0,PRE = L. ERMARMHE E, 5 E, 7k HNA 214N
i PRE 80,4 31 & A REA Goodman and Kruskal ) r Z¥ EE N PRE BEEH
TEMBERNEZR, AR TEHRETE,

10.4.1 PRE Ky A B¥

ATHEERVEHE, XBEEFHPFE r x ¢ FIBKEK 10-10,
#10-10 rxc SIBER

e

X, X - X fTH

Y, nyp Nyt My Rl

Y» np np o0 ngp i

Yc My Tae 20 Ty e
Kﬂh‘ﬂ Rpx Npw 0 Ty n

FHASEBAUEE FEXDALE X AINZR Y. XTI TEEAZE XA r 1
RE,GEBENTR Y, A cMREFITHETHIERTREANS MIEREMNS
JITERENSEM R PR rﬁﬂcﬁﬁ"jr x ¢ MTTEn;(i = 1r,j=1c) &
ZRER, FENEFEETERERERNETR YRS, MARGI . RNERE
—FIRBITRETEBRAM, BRI TER YHAZHNE Y AE D H DGR HEAE
BEEERWERLT ¥ HOW,

FHE E: ATE X WBREAHESH, A TRITBERDEDN v, B0 MliRE,
BN ZHE v, FRREIEN A SRS BE, SR MT Y WA M.
FEAE max (n, ) Y, RBWE - Y H. X FEHETHN, ¥F
max (n.;) NEEFMER, n - max (n, ;) MEETREHER. Bk

E, = n - max(n,;) (10-15)

BHHE E:-MAZE X WBRECH. Bl X = X, &, MEFMARDE i 51i&n,; 5
i T RUEBAEFRMBTN B EBRERN X, #n,. NMEEKN YE, EBES i SN T
i ny; PR max (ny) B Y, AR 0 B0 B o 48 s b O s R AT OO, X T B R BB R X, 19
e DA CHA max (ny) NMEAETIESR, n;. - max (ny) DEAETN R B L% E
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TXMF XBRERX, Bn,, TLEAFTREL, FESERSE X0 AT REE, BEE
Xt i RAD, XEE

E, = 2(!11* - max(n,-j)) =n - Emax(nij) (19-16)
&

El _ E2 hzlmax(nij) _ max(n*j)
E, n - max(n*,-)

A LHER , ARX(10-17)EXH A WESEE S 1 ZRAES MR X 5y BLXE,

Y& FEDAMY WAZS N ZERE B, RERBR AN, XEEFFFRX

KR BELER -7 HEAR(10-17) MAFEFE A MRETOLLME X S5YESL

RERET , X ELWETYWRE, R10- 10 ETEFNFTHE -1 HRE - MR AZHR

U(ﬁ,ﬁMiﬁ%*B‘Jﬁ?kﬁﬁ?ﬂ?olﬁwz max (ng) = n, 3 (10-17) M 5-F 4584

ZARET 1
THERMAE 10-11a P 136 BEEHERXME T ANEBRBESHAEHE, BEAR

01 E R g, 2= BEDE =B o iy, wmmmE T AERSE, BNEE

WA LN 4.8%, HAEXHNBEEAFRBEIRIBRZBAMREZM Y TN, X
510.3 TR f vV ETREBHEBE BN,

FERE AERAHHRN, ORER. MRE X5 Y BXRESR 0 YEXEEER.
X R R R A HTEBRM A B RERL AT AXNRBWXHREE  FAK10-17)E
=35

(10-17)

> max(ny) - max(n ;)
A, = Ao (10-18)

A n - max(n,;)

MEKYENAZER, NE

Zc:max( n,-]-) - max(n;. )

_ i .
Ay = n - max(n;,) (10 19)

A, A, BRI, MFH 10-11a 08I, MR UERIE N 65 R, 54 R (1019) 3

wig A, - BT =2 6 g6.0, fa, BRES, ERECRTIAK, K

AT R ) — N A I SR B R 5 75 R B 2 R 5 4 W, LT LA

EAEPHE A = 20 R EA R RRBEAE R, EREAMRIEHF,

WABERF A EARHEAERESERE, vHELHENN F—& A HYBEHKE,
RUGIH RGBS PRERA EHNEESEKTF. HlWX TR 10-11a BHEE, SPSS 44
HAHRE A, = 00476 B BEHIKT « = 0.432, IR ZBZEXNE T AFRBRIXNE
{Ei&o
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10.4.2 PRE B9 Goodman and Kruskal’s « B#

B—A"EBE PREMEEM EALEHRERAKBENERR « FH.  ZE5 LV RH
MARLAET, AATE Y MEESAHENBSATIHEE B, AFERE—#E AR
10-10 WA E—F], B Y AZ S HHRRERBN FEEM Y E MERMA Y A%
HE n., RGBSR WA no, MEEBRE Y, B n., MEEBRE Y, A

n . NEEBEY, XA FYMER ¥, 8n . ST, B E B K ZEBH A, x "Tlﬁﬁ
USRI RN n., x (1 - 222
BB T 48 1R B SC AR O T X j SR A48 2
2
E1=2n*jx(l—inﬂ)=n—2%i (10-20)
E, ML, HERE i FIhiEn, SHHES HIER X = X, Y WEGSA4 WA n,y
LEBE Y, B np NEERBUE Vs, A on, MEEBAEY, BB AR (10-20), % F X =
X; Bong ASEHE, BRI EE0Y
2
Ey(X = X)) = nu - ) =2 (10-21)

X EHER YABREEFRESHT , BEABA TR 2E L&Y v, PR
AR ERBREE AR (10-21) XF i KA,

) : 2 2
Bo= Dfne - D) a2 N (10-22)
i i j 1%

J 13

4 A (10-20)F1(10-22) , 18

I 95 i

l*
E,

T =

g - (10-23)
n - Z,J n'
ALHER, c MBRESA BERHEL WEEIS 1 ZE .4 X 5Y BEXRKE,r =
0; i X 5YERKKE,r = 1,83 c tBRAMKYN, B - BESEXS5Y R EEREE
BRRTA —&2£5,
~ THEALAR 10-11a ¥ 136 REFEESNMEFTAFRESHAHNEFAIOTE « H,
R H#E X (10-20)

_ _ A g2 2 2
E, = 136 136(53 +42° + 41*) = 90.01

B (10-22)
_ . 1 2 2 2 1 2 2 2 1 2 2 2y _
E, = 136—45(23 + 12 +10)—52(19 + 17 +I6)—39(11 +13% +15%) = 88.19

90.01 — 88.19
A T = 9001 = 0.0202
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t FBE AR/, RAERE T B RS, TR Z B 8 HEUY 2% , S HE R
BEEAFREXFNERZFAMRERHELFHXSH VEMA HERRRBEMEH
W IR — BN KITHSRIA BER B TER A EXSBAA T RAKE
AHRER BECHMEFRM AR ERARKNBE REETRGTHETAHIH
BA5 o UREHMKBEERBRERF.

10.5 ZEBRPNEZHRTRSTH 2 RE

MNFEBEPEZERNSA, WLECE TR, AW RS H  ES2H . 47
% ARTRTUBES MRS, B e A8 B4 A B9 83, 5 0% 8 ik s BRI
KAHERERN, EESEMERS N —HF LIHEIHEHNERLSFH—BERE 2E
o 2 BECRELAA . TEESLAREHGERER, 755 H X F 528 5 X8
HEHEITTEHRLENEER, FEAN RN FEENRRBRBRZEETET — WXL, L
REREEFEEHMNRTRE—CHBFHERE,
RI1I0-RIERTEHRERNG R,

F10-12 =FHAH KR TR NS 0B BAITR

— bR UEI: 0B 811 HERNER HAREB Hy B# T #atk
0 S; (km®) W R (%) HIBHEBE E,

WL BT 26 24.3 32 17.0

g X 9 19 25 13.3

1L 35 3 A 18 32.7 43 22.8

Jo¥ i 53 76 100 53.1

F10-12HFE 23 FERELHRAENER 3SR BFAEREHEHBAMNER L
Bt . XPMRMEENES T IHEMLARXFRARERASFN, BTk PiDRN
MAMERN LSRR LENIRAER, BEFMEAENSEXHBEXBAHAER S;, it
BAEN SR BHRRERGT AW R, = zSis (R 4 1) 55 5 PIRTE Hy: “F B
B b PR JE 1 M et Xof b 45 38 3% TG00 1) 4 ﬂ@ﬁﬁ%&ﬁﬁ%T,ﬁﬁi&@Jé‘Jﬁﬁi&%ﬂ&ﬁﬂ%ﬁ
Hn K EHEARE E = Rox D Qo BIIMURT M SEs a3 £, N

E, = R x 2,0: = 0.32x53 = 17.0
FIRETTAHE E, M1 E,, 251K 13.3 1 22.8, HE S B4 #5328 7 X 55 10 #9288 bk 3K
&, TEREREMT

(1) |HFEBE Hy: B R R A B ) e 55 25 58 o 1w %

(2) & H, BALWM&RHT &

(Q: - E)? (26-17)* (9-13.3)? (26 -22.8)2
P2 2 E, = 17 YT 133 YT 223

AP BREAPHERBSRIE, A ENHEN P RAABER3 -1 =28

=7.11
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XA
(3) BER 3 os(df =2) =5.99 <« 7.1 HWEBEN o = 0.05 FKF L IHE“HR

J B35 45 5 s B S 2t £ SR S R R B IRAR IR
BB RUR KT 95 % KEFEAN AR REREEBABN T HRFESE

s, BRENSGE—BAREEREN TR EREERB —FHBRAHE TR
BRERTEAINTE LB A FRBRRE XSGR TES,



F+—5 AFZEAMNSFLMEX

HRESS S TRETE AMNMHELEMNERT R MM LBELER, T
BERMERFT R MR SREEMXRE, AR TR MNEXEXHRERMER, K&
W5 55 S5 1 R AE A A B 2 18 4 36 38 BE O 7 B 4R & (Spearman) 1 3 R M Gamma A0 R
BB BANY Kendall’s - Rf. ZENBRERBRNAEFTENTHEMBEZ EH
A

1.1 FHABERALRY

ATETER FEL - LB TFREVAFTEIRERAXRBENEN R
MAXRKBREE. 2l HEVKERREXET T - RKEAAEHBE TE. B8R
EEARZ-RELHUERAY ERENEREL, HAEHKHNLEXEMA BN
W ALHBIAE LR RMEREAAAREORE, HRREF(2004)F 5K TR LM
BHERBRESRENAREZMBRR, £ 11-1 5 TXF 14 1 58 <AL
(FE2FDMBMBFRFERE (B 3FDHMNERE. BRARFRE S HEIXHERN
BEM, BMAREEOYERE B WAMGITHE, BT U RRHE RN RE—E3
FEHE CLEHMBEERH . SARUTUEREFER, 224 /M THERE, BE
KHEBEARTUFBRNBERBRNER, R1-1HF45FFHRRIATERE
HBHOXMEFERFIS . BAREE 14 MRS, FIISERMEM 1 FFH, BRI
m1,—EE 14, BREFARELERRERESENN, AIMESH 6 559 5K
MRARR, ENHSALEEFUEANENRS 7T ME S, HENHARERMEN,
ARESHEHERF,FLUEMNHSAREFRENE 7.5, RUHBELEFHRS2S
13 SRRBMSILRAERF, 37 7 38 SRR ERIEFE, KRB 6FIBRHA
TREFRFHEME FRAFE AD RN, FETETR, BE—FIRFRZKTFIH,
EBRKTHETFNIEE,

F11-1 VARERMEMBRESAZNMYER

RARS SilEe MUER SILEHF A% RHF FE  (FE)?

X Y D=X-Y D’
3.5 -2.5 6.25
3.5 -1.5 2.25
1.5 1.5 2.25
5 -1 1
1.5 3.5 12.25
6 0 0

38 26 5

37 29

11 30 0
3 32 25

35 33 0

14 37 30

A AL =
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&x
RAHE KAEwr WMUER SARHF MR EREF FE (Fx)
6 38 65 7.5 10 -2.5  6.25
9 38 80 7.5 12 -4.5  20.25
34 39 80 9 12 -3 9
16 40 40 10 7 3 9
7Y 60 11 9 2 4
2 43 50 12.5 8 4.5 2025
13 43 90 12.5 14 -1.5  2.25
1 46 © 80 % - 12 2 4
=99
Wi Bz R EA R RPN ESLIT

6>,D?
- n(n2 -1)
RPHRMHTE 6 ENFEEEHA, n BREANER, N TEH - = 14,
ALES R AL REWREBEN +18 -1, ¥BIEREEEMEN,F
ATERFAERGEREAE, B ARFEHHNE, RAL-DNARNIFEHE,
o= 1, YHABREL AL, PLEARRATRNEFRTZSARFN, 5— 2R
BARBAE A B BB GAX R, B REGEBETRIEY 1, = - 1BZ r, WA ER
B 1, AR, WA EREES, CHBERK. BRI E/FEELEKRE
FAERFERASRMLEBFOER. WHBTLGEN, M n =10 B, B0 /R X
ABBAELAR(-11), 58 r, ARMGEIH &

(11-1)

rp,=1

)
1"_ 5 (11-2)

RBERMAEEERN (n -2) B ¢ 5% B IR BURSE r, Fln BBUE, WA FEBNEHH
XEREFHERE .,

HTFLERERBELOAT, 202 = 9,7, = 1 - _6x9 43,

t =1r |

14(14* - 1)
t =0.78 /11_40".7282 =4.31,df = 14 -2 = 12, & ¢« A HEER, BIEMK BEHEK

¥ o = 0.001.BEULTTLALL 99.9% KB 15 BE 2 Wi o 3% BLAG f B AL SR AR R 278 OB
BAIEH, MR 0. 78 MR D] , A0SR P i) SFL AR AR B 10 3 96 2 B UE
AR, SRR BERAIR 0.834, SHE/REMRXAK 0. BHERZ MBIRE
XA FRARBAXITHRAR, BREBHABEREER ¥ RAESH A,
WARERE Vi B ZAEF SRR AR X T HCE R LI BT, X LA TR R
HEERBRNESHHH EFRERITERNGE,

XtF/AEEAR,H n AT 108, AR(11-2) EXH ¢ —EBRE LWME ¢ F , XN A&
THIRER 11-2 KB ERE n B ¢ BT RLH B EHKFAERFR.
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®112 MEFSRRATEERXRBRPHETARNEESM A FAREEOFTRRBEXESY

BEHAKF o 0.2 0.1 0.05 0.01
BEEE0-a 80% 90% 959 999

0.639 0.907 1.000
0.550 0.734 0.900 1.000
0.449 0.638 0.829 0.943
0.390 0.570 0.714 0.893
0.352 0.516 0.643 0.833
0.324 0.477 0.600 0.783

O |0 | Q||| A

BEN FAFEFEEXRBORREFANE LR BRI ER, R —
FHEHRHAAWARPAN A LEEARBEAR K E BN H BT LA LS
HEMEL. MREAHEFEERSFROLE, HEFEREARREHAROL-DFE
BEE—BBE, EARNGH¥BPAHBEAR, {12 EICKE KSR (R. Drennan)
E B¢ Statistics for Archaeologists, A Commonsense Approach), X F & E I LEIH T,/
IEEH r, = 0.759 8/ T AR (11-1) % H B R B IEHE 0.780,

11.2 Gamma EREXRY: UBEEREMBEE ST A ARG LR HF]

E—WELEH HHERELEBLTR —FRN , MABAMBEREHRXRPORE
MEHAFERAMERRE, 55 AFEREMRST T RLEEH KB LEKKREE
i HETERBRR,EHENEXMARYTE. HILERT —M Gamma %51 K37
Fiko Gamma FZMRMHT RN FERMBE T BRI E R ZHI KB, Lk 7 o
ERAAM AR ZENREESR, BETERN IR HEHELUTE L+ EHNZ IS

HTETEME,ERE LR H] TR B Gamma FHAH X R L. 20 4 80 F4R
REZLHAYEEART 6 MRELRMBEBNEEHITOMUO TR, HFE31E
AL, FHANEOAREERL T3 VRTREFENATES2PHRT A
X B RN Ganma FRMX AP RERZAMADTH T REAMMLIEE, HHR
SERREHRTAFER ME—RELTE— P SREMYSHER HiLER
HERMATTROFAFABRBEEETEM Canma FRMRITHE . TG (1981) A
R KRBT ERE TR R BT R, FEREBHIEE (1985) B AR HTH
ERTHEMEN—TAHT R B2 BEBEXN T REET AN, X113 ER
T 25 BEEMMTHANDHTROXIXGE, RPEBNRTRRE T BEEERN
BIGIE, 8PS T RITAICR T B ENS i PINGEHREN S N EREEHn,, n; R
MR TNETENRET BR i G/ AHNRAEEXSYNERMNRFALUEES ny,; =4,
HE AN BRI TRBENE W iny = LA I DERKERE HATIRE RE—
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B, %%
F113 BREB 2 EREREFRENGEEFEII VT RN AR
PRECIS Y/ Tk 73% X 18 113 111 M (n.;)
13 n, =4 ny =1 ny =2 7
I #8 np =3 Ny = 3 ny =2 8
111 #A 3 = 2 iy = 1 Ry = 3 6
IV ny =0 ny =1 ny =3 4
R (n.) 9 6 10 25

AT HER1-3) AR Y Gamma MERE, BEBEER(11-3) P SHEBH 2 |
IR =M RPN A%, AT A hSAg R X 5y e
RR(x,y,), BTHBPELENTE XYY Y BISERIE (x;, ;) , BEAF 3 Mk RKME i
T

(1) FFE*t,

MEMF XHYER < j, WA AKPHE—LhSB P B — TR R P
o BRUIAN, ny, BTRFH4PEEKS M2, Moz s Moy Mgy s N3y AN nay %§ 6 BJLHE

N LA BREF NS ongy 5 nay B ST 20 B IR FE 3, 24 4R 3 AT LA 4 AR Bt 9 R
XF o R F X BB n, B

(2) BT,

WRMF XHi < j,MNFYHi> [ RERLEMNFXH > HMXTF YR <
Jo W ABFREES B RTRERY X, FxTE 113, ny FRIBA LGS
n13s Mg, noy A noge B SEARZH AR 335 PR X B9 00 FF o 330 R 5 1 8 3 ng Tk o

(3) [ A4+5t,

45t 43 1R, 3 FiriE 0L

MRXMNF XEi=j, WAKSBHPHLEAR X [F] 43 %% o [A]— 5] 4% BATTHG 1 S5 1
EIH AR X [R5%FBIINXEFR 11-3, 04y, npgonys F o0y BTEMAWEEMEAR X F5
XtoX R4 X9 B T, F7R, .

C WMBRMTFYrEi =, WAKS BREHTEAR Y [R5 %% Rl — 1T B B TTH B Stk
BB Y [F53 %% T8 11-3, nyy o nyy F ny, BITHH AN E LR ¥ F4R, Y [[4)
SRS T, FR,

R F Bl — TR PR S, MX T X SYHE = j,EMNER X, Y RS X,
Y I 5 % R AT 887 F IR — MR A R S 4k 2 il T 81~ 82 7C (8] By 4% 524K 6] M B 28 AR
X, Y BFISSE . X, Y RSB BB T, 27,

REgdE R X 3 MR R RERE, X, Y MR X RA3tf Y i
HHREL X, YWRANHKE T, CBEET 5 T, ZH A E ISR n, + n,
+T,+ T, - T, . MAA |

%(n—l): ne+ng+ T, + Ty~ T, (11-3)

MIEETIPIIE] 3 255 B 5 SCRT LU, (5] 3 JR B 95 A 725 R JB) B9 TE A 2% , 396 P vt
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JR B £ 5, T R 4 8 ) P Bk 5k 2 A 56, BRAS B 1A RO M ST . MR FE SR ANA PR
BAAF MR XFI B R ER(FINE 11-3), FEMNHEE o, BEETBFXHEE 0,
MAXBE T ERBINNEAR RZ, ZXFMAHRE B EBIFRFXEE, BAXH
AR AL MR n, o, WRPERE BAFHANZREAMERBERS. @
b TR A T R I 3 A B E S Gamma SE AR R BN

G = :—;—ZZ (11-4)
HARX(11-4)BEHEH,Gamma HERMEHEEM 1 8l - 1, MFBRPLERHXRLER
FESRY, ng = OFF, G = 1,7 BRARTZSMIEMX,; YSHE KX RLEBFHE, G = -1,
FAREETEENAMESFFX MY T OREMESE, 0, = 0y, 7,6 = 0, ERBEAH
WAL, AMX. B Camma RERFNEFERBIMAXBENER,

FEITIE T Gamma M X RENE LAER S, B 23R 113 WEF, bk 5%
RS T S RERMF NPT RREBHER  MRNEEA LR HHRK 113 8 Gamma
AR, R UEDTEM T ENLRE, B TERTELSR, TEHH#ATFIHE,
HENFEBENBERHE n, Mnyo

FHE n,, 3 BILEIHHE

fyping X (Nog + Moy + Ny + Ny + Nz + nay) = 4x(3+1+1+24+434+3) =352

ny:ing x (nyp + ngp+ny) =1x(2+3+3) =8

nping X (nog + Ny + ny3 + n3g) =3x(1+1+34+3) =24

Ny X (nyg + n3) =3 x (3 +3) =18

nyzing X (nos + ny) =2x (1 +3) =8

Nyt X Ny = 1 x3 =3

n,=52+8+24+18+8+3 =113

BUHE o, MR BILE R

Naging X (Mg + Ny + Mg + A+ nz + nyg) =2x (34141 4+3+424+0) =20

Ny:ng X (Rp+ng+ny) =1x3+2+0) =5

nypingp X (N + nyy + npy+ny) =2x(1+1+2+0) =38

nypinp X (n3 +n) =3x(2+40) =6

naing X (o + n) =3x(1+0) =3

Nytnp X ny =3x0=0

ng=(20+5+8+6+3+0) =42

#on, Mo, RAAK(11-4), 57

c - 113 — 42

113 + 42
Gamma A EBHRA T KGHAW T REMHEREE. & ¢ HPENKS
B RAIAK XA R IE AR R Y, B SR 58 B 3 A K
JREETE IR T 11-3 FH X 5 Y BRAEWTFR, MTHR:

= 0.458
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- X X,
Y, a b
Y, ¢ d
WG = H,La%Jr%mit(lo-s) S NH B 2 x 2 TURRFUBE L BEAR B A Yule O

ERR—FW . H 0 ZHE Camma BEH—FISHRIEN
11.3 Kendall’s 7, ¥l ¢, EHBXL R

AR (11-4)E XK Gamma B, BA RS HERA S X AHRXRBKHE W, B Gam-
ma RETAHXBENEITRE . WRE Gamma BBRARXPHIF (n, - nyg) FHTAH LK

FIFIRA R85 n(n — 1) 2R RS LNAAE R BT SRR R R, B

Kendall $2 H} T ¥ #45 1E 9 057 ¥
(1) Kendall’s tau - b BEHEXLWTF ;
(n, - ng)
Vot ng+ T+ Tyo/n +ng+ T, + T,

- (ns— nd) (11_5)
—;-n(n -1) - Ty,\/é—n(n -1)-T,

v X FR (11-4) B Gamma R 5 RIS B, 43515 BT Lk RS XM
TR N3 FRNEE RO BEETRENT .

XWRAANM: T, = 35

Tp =

—1):36+15+45=96

Y KRR : T, = E"—*i(n,,-n =21 +28+15+6 =70

X, Y WR 43t T,,y_Ez—i(n,}—l)_6+1+3+3+l+1+3+3_21

EA BT RN ﬁi)?xﬁﬂ 3 MEL OB, AP FH R ESAEN BB AR
(MR EEZERLENBENHEERETER,
ng+ng+ T, + T, - T, =113 +42 + 96 + 70 - 21 = 300

n 25
2(n—l): 2(25—1):300

PR TETENELEN B ERAKRN. SEIHTEERE. HRSNEBERAR
(11-5)453] .
(n -—_ nd)
W o+ng+ T+ Ty /n,+ng+ T, + T,
71
T /13+42+9%+21/113 + 42 1 70 + 21

T, =

= 0.328
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(2) Kendall’s tau-c JE XL MTF :

n; — Ny

Te= 7 (11-6)
—2—n2(m -1)/m
AP m HTEIINBEHBN— DI REFR1-3R3F 447, BN FRU1-3F m = 3,

HHEEE

_ M1 x2x3
L2523 - 1)
AUESR, FRTHRSNENEREERE o, Mo, WHIE L Gamma R4(0.458) %
/Ne Gamma BE, 7, M, AMUERBHERTRNEFERBIMERHRE, BATHRATLIE
BEUERE RBRITBEERANGETEZBFENR  REGHTRECRA BB ER,
F|FH SPSS B XF % 11-3 B9 Gamma ¥, o, M, ERE, IBHNBERKEHRE « =
0.042, B RE ¢, Mz, WBUESE Gamma REA—B, REMNHERBRENMSTTE —EMNE
A, EREERANEEEKTFE-BW. BERERETE « = 0.04 WKFLASKSHEH
A HTREBEXN, MBS EEEKFEBMBLE, BNREE « = 0.02, WEERZH
AR RRAMHENEBE., BZKEHENERERA TP TREEMXE, B
XBEHAH.

BEABRERY  RELER 13 UFSETELEHRERMIIEE 10-10 +2H M,
BANRTHPICRABRMMFERT JIERENETEHHK, BEXHERZEREA
X5, B+ELHREBIBREINIT I EEHRZEHRER, V.2 W 51t
BEXR#ARTRAYRKBE . MAXN THARERFIKR,IT5TZ0, I S5F| ZEEF L
EHEEXBMEN MARBRMER,  FXERERSWBEASRESTL, HE
SHFHRFERMFE 113, A7) MRF R BEFELS R K, 17 (51) 517 (3]) B 8 #
NEMEIP TR, XM BAERAEALTN. BREEFIRRNBREREERES
BABITTHRRBERSERE, BWEA/NT S, BEITHE Ganma F & F LM X R,
it F 5 B 3R P 5 28 L AR B SR O B A PR o

AR T LA — 257 T W — TR FUBR R, e 1 B P B IR K ) 1 22 1

X, X, X, X,
Y, o 0 ny O
Y, np 0 0 0
Y; 0 ny O 0
Y, 0 0 0 Ny

= 0.341

Te

XHFBEENBITENBRA T EATRAAZT MR XS YRENRT R, XZ20
T YHBRME AN EREEEBRR XK FEE A 1 Goodman-Kruskal s = H A X HF T
LXSYREBREARBUNRXSYRAFER, EERIFTRATUEL X 5y EMHEXMH
AR E, FHERMRXERY r,, Gamma, Kendall’ s v, v, B AT RET 1. HHXE
HRORFHARBRAZREIMNXE, FIBERBKBRIF AR NG R LWLIR 5 BB
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BESAYEBTE XCHNADERBTBNTE Y WBUE, FEMXITTHER TR
FUHAHEEEXR MHAREZRNER, FRAREEN S, BkE 11-3 5%
10-10 B9 AE LU R R AY

11.4 A EFETRESENGLZMN—FERE

FZENE 1 B—KELRMBEEKE, MR EET THEES BB E R FLHE
ANBHEREBS LR, 29K EDE T LR ITRHAEET 0 R & i — B
B,

EHFEETRFEABRGEPNOEL, ERETHEBEINSENFTES K 76 EEAE
136 95 AR, AT TEEANLLTHFR. R 114 HERZHATHRMETHER
By HEBAE

R4 ERBEBZRAEMEINRCERRWS ALK

FRE | AH A¥ HAE | BAE | BHESN | RitAaN | RHTEa%zE
= ® ] ® -1 ®

2L 6 23 0.079 0.169 ¢.079 0.169 0.090
LE 8 21 0.105 0.154 0.184 0.323 0.139
k3 11 25 0.145 0.184 0.329 0.507 0.178

H4E 29 36 0.382 0.265 0.711 0.772 0.061
4 19 27 0.250 0.199 0.961 0.972 0.010
25 3 4 0.039 0.029 1.000 1.000 0.000
oy 76 136 1.000 1.000

—
—EA

Bl RESEBEZHAAEMREIAOTS
RTFIREES RME L

B11-1 RBAMEBAERBERLZE T AR T EFRBROTHWEAE S RME LR,
HETTRERFREFTSANRTCERTEAN, FALBRIETCFRBROHHE LM
HMERmTEAZEN, HFEAW, FUKANA TR TRHNERR TREILGIKE, T
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REGITENH NRNEREMAECFERBEA S RMBKRNEFNRTBE, WEM
IR REX A SAT S , AR Fa IR =REZAABREXRER,

FIARRRZ RAFARRERBHE T —FRBWAT 2 Rl & —BHK 7%, E8H
AEHARMBERNBREEER—THANE. ERIOVFTFPRREMER 0.178(RK
114, RREFFR) IR T 4" B

FRERF RAMFARREROEBITERERREME 5 y, M, y, BTRIHE:

ny + ny
Xe = Kanf n1n2“ (11-7)

AP KB—ITHEE BB EEKFEa MK = 1.36,Kg01 = 1.63F1 K o1 = 1.950
o, RABHAE S RMMENERNER, EXHFRE 76 #1136, BB SEM
T
(1) REFEBR Hy: A BERTEANEFERBEETERT I EZMMLKR LR EET
(2) MBEHATE « = 0.05,i1EBF

[76 + 136 _
X0.0S = 1.36 76 x 136 = 0.196

(3) yo0s = 0.196 > BAEM = 0.178, HILTE « = 0.05 B EH KT LEZEE
®’ Hyo

RBERR o =005 WK EREVEIAZHFASBHMERFTBREAONE
AR =B ZEAHBHRR.

HEBRIMUA B THRERS RAMFARRERGRBAR, HBH TSR AT
XA X BV, ELEM AT REERRNNR: () ENERATARFERSE
TR UELRATFER);(2) REANBTRAREEKRD, 0, M ny I EKT 40,
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12.1 HENEERESEBAITPHEEK

VTSR SR, AN EE S EZ R NP X T AR AN R R
IR, ZEBReEE it i0 T /B ARE FVRE A5 i 7 25 A 2 (B R A T B B0 S AR B4, R
A B H B A T R R B B BB, IR A O AR X BB T R A R R RS, BT
THRHHBEEMERE., EFFXETE P RERRINT —KEN, BTSN
WS B R A BT MR, AN M B P LR, ERBEA S B BB A
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1. SEEMMR . ZEAWBENZ LTI RN EATENLEMN, 2HHE+=
MET—EPHTRERTENAEFTEOXRBAMECH, HEMBERFITTEREX 5
HBIPKEN r x ¢ FIBER, TN 10-11a,

ERX\ERE FELEY HEM ZE0
HEEHRT 23 19 11
AHEEM 12 17 13
AHEES 10 16 15

XERE—HKIREFRUAE T AFREW N ERERKOBER, RTETHEHA
BRRAD ISR, 6 SPSS A AL BN KPR R, BEABEMNAHF S, Lhig
fERBIT .

BB REFIBRE 10-11a KAE,IREH SPSS AR B SL 8BS 4, 1L 13-1 Bim,

F13-1 SPSSEBmXHFHBEK

B FRER K
1 1T 1Y 23
2 2M 1Y 12
3 38 1Y 10
4 1T 2M 19
5 2M 2M 17
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&R

2K FHEE B
6 38 M 16
7 1T 30 11
8 2M 30 13
9 38 30 15

FRHLEF INLE, BILUREINERE, BMNERER, EEANFEREBEMELE
L ENEFEMPIRE, RNE 2,3 WA T EERN 3 HEEMEEA 3 MEREM 9
RXAHEH R FHR11-10 99 PNETH . XFIIBEHRER, FFH3MRE,F4F 4T
BHABRRER, ERBESZE,

BT FE 1315, B S EMETEMA . BT “data” > weight cases” , 7E H B A Xt
FEER BB AR ERMRER, HOK"RER T 38 AR E AR RE
XAERRAT AT & 11-10 B BBIE > BB THESMXBRES, TEEHA, MR E
O EBE R R B 0", MREFHAMKRERLET0HE, FEA T/ DIEE(H
I 0.00)BA , B MBRESBEIL.

2. SEIRRIPEEE, X SPSS B S H B SEIR R DAtk — @ MR MESEAT R 4, HIRER
BT, Bii“data”— “select cases”, SRAG7E H BB X EHE P8 A LR EZFR KM, 50
MAZBHRBEE =“IT"and BE =2M""( BRH 1T 2M H LK ERENME, KHTEEH
CEEEE),BALREMARRERE, BVUEREXGHEITEL-TTERE,
RERBEASETEMBEEFRLER, ROTZEESERER, EEHEXAHPHE S ~E—
AR “flter _ $ 7, ZHBRXN THELERMEN 1, RETERMEN 0o BNEER,
SEE— B HERE ML AN HBOER MR REEHAE, RELEHAPRERE

13.2 HiERNER

B 9 0 & L H TR “Transform” , 4 THA — KR, A F REH RO EFa

4,

1. “Compute” A RELABFBE=E—-THFHER, 7" Compute” XTHMREH (1)8
AFHERERNEAR, EXAREENABMANFRAFERE. Q)R WMAFMHE
PEEEEMNFTERMENEE, (3)7 “Numerc Expression” B “String Expression” 1 H7 &8
AFBAERNFERORBR, BERSXN,REATFE, AFMEHRFEHHS,
AL B AT R B BB S P R A BN SPSS SR A EB R B SPSS A 70 BB
B, AERCERE, it B, 0 R F R B REESF,

2. “Count”fr 4 R4 B L IREA R R P R MHE I KRB, 8 Gt 55 7 4
— M FHRREE RS AT ANERES. BELE R Count” MIEHEF (DRAFH
BREENEZHRIBEE. QBFERHNTAEERBAZERE, (3)K “define values”
& EEMNEEFREXTREITHNE, BT UREEER—RE, L BERBUE
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WHL WA URFZHE, EXERE, A" BN XMRETUSKRERE, T8l
“define values”#: 1E /5 , #% “ Continiu” 4 , [F] B “ Count” Xt #5 HE , # “OK" &, & Al B 17,
(4) 30 SR 58 X #B 4 LR AT Count A5, M FEHE “OK” AT , SB35 “if 48 , 8 A N B 25 %
i, IRBERERIT LR,

3. “Record” Ay 4 XA B M BUEE LA , IR EHiS. WEBHMHSERALFEAR—
AR AT R E B WA MEN — BT ABIE X, (DIMREEXNFER
G, WX IFE P AEFREE RGN R, BH“0ld and New Values” 5, 72537 H LAY
SHEER S HBATUENEEMBRENFE, & Add"BEFEERIA, XTRFTE
& 347, #%“ Continiu” 48 , A1 3 “ Record” Xf 15 1 , 5 “OK” 4, Ar & B W AT, WABHIIHME
AR AANEUE, AT LR RN, T A RSRRE, (2)MRERDEEN—IFAZ
BEAXH MEMEBEEFEREERBHZERE  EAFNBRERNARAE N
RBFL R “Change” B # A . FEHE“0ld and New Values” 88, A T W /EFFI. “Record” Xt
RE PR “if” B I ITRE 5 “ Compute” fir 4 H AH A .

4. “Rank” 4 R L RN EBRBUER AN 308 H 7 2 RIS HT &
B(BRTE)EABE . HEBRNEHREKBFERTRNOZKE S ERH, WREE
BA R Va0l 25 ERMBAERNEZRN 1Var00l, #RIEME 7 “Rank” X IFHEF (1)
MABRTEL Q) EHEHEFN T (— % “Rank”) M (3) B & X A B BUEM S M LK
MBREN T, BFNATHRT, IRBEMNTERESANSBHF NESHERR
A“By "

£ b T & T 4 B X 35 HE AR A — A “ Paste” B R 4% 4, B 4% 7 IF — 1 “SPSS Syntax
Editer” % {51, BRI BERT LR SPSS ERF , U EHEN, MBFHTHRE . HE
5EJE, B “Run” AT

13.3 EXZIHSWERF

' B EH O EE T AR F A “Analyze”, F R BRIV LA ST RFH T HNRE,
A NEFERAPEEFAERRNBFERERNA,

(—) “Descriptive Statistics” # 7 4 .

45,75 “Descriptive Statistics” ¥ tH LT — 28, 5 H iR G H TR EARE S

1. “Frequancy” fr 22 B 7R LKA A o FE“Frequancy” M IHEP HEELE T
B, ZRSHPIITHEE -2 R LB ERITEECERBNINR, AR BERERLE
BB, B3R Lk HE R R B RBUBR

FEXEE R A E “Chant”, MARTHERAKEASHE APTEEETE, H#
Bk ARSE mEBEE T E, B ETERNENHUEHESS AL,

TEXHEHE B A — A “Statisrics" FF R, MF G, ML UTERTEREA P ERGH
BEHEFRBEMERER. _

SPSS“Analyze” B T BT RFITE, BLBUITERE A—1“Output -
SPSS Viewer” (45 , A AT ULIY BL N “spo” W XHRE, WAL HANEE N T
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“Word” 28k f& tF . “Output — SPSS Viewer” 3C 4 A 9 EI T , 7T LA I SPSS K 2 £t i B B
438 A% (SPSS Chart Editor) #1748, 7+ F £ Fh B A 45 N B S 776 , DT J7 (8 b SPSS #4
THREHMKMEE,

2. “Descriptive” M A B EANERELEITHER, OBV HE, REES, £X
W E —“Option” M, BRI ER T UEBHITE B XME B/MME . E EE REHE
%51t B, “Descriptive” FHITR & F 4 8 & 7£ “Explore” 4, G H FI T BB E 38, B IX
{# F “Explore” 4 o 13 “Descriptive" it &8 — MEFR I T 88, & 8B X B 1 SR R 4B Hix
WEEMREMLE FFERELEN Z 2 BRIENFEEE ABIEXHH,

3. “Explore” fr %W UURBHIERN A L 2B HRELR T WS R, ITHNEES, B
SEURLA BT E A B0 S B 4 5 A B X 35 HE A9 “ Dependent List” R 3 BT BB MM &
RERE, B “OK"HTHRRE, RB2EMN S HARATHANRNEE S SENTER
HaEiH B SR, BEHR¥IEN.(16.73,18.10,17.50,19.66,13.72,12.40,18.21,12.62,
16.93,13.90,15.30,12.00,15.30,15.20,12.63,15.90,12.49,13.44,13.76,14.46,14. 60,
14.12,15.31,17.72,17.45) %,

®132 M2 HEFAWARNMPRNESSERT
“Explore” @ ¢ EHIEB S WH & R

Statistic Std. Error

Mean 15.1780 0.42763
95% Confidence Interval for Mean Lower Bound 14.2954

Upper Bound 16 .0606
5% Trimmed Mean 15.1172
Median 15.2000
Variance 4.572
Std. Deviation 2.13814
Minimum 12.00
Maximum 19.66
Range 7.66
Interquartile Range 3.6100
Skewness 0.332 0.464
Kurtosis -0.868 0.902

K BT — B T AR B E A AR IR 25 . Explore” -4 5 B4t M4
B A R A1 133 BT . 350509 60 4 0 MO 0 B g B A 7 T

(B NIt D A &
R133 "Exploe" BFAH S A ARAHNMYBEL ERNESUE
5 10 25 50 75 90 95
12.1200 12.4540 13.5800 15.2000 17.1900 18.1440 19.2250

“Explore” fr & BR 4 th L E MR MG A E R, B BT UER TS H Lk
SRR BT M E RS S A, “Explore” 674 T AN JLANES 8 17 B 64T 40 4, t0. AT DA 3
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ARG HSNT, AR H T B ASTHEEN “Factor” £, 445t , K HMMH A W%
HAER—KE L, + 58 F F & 4 SR A 5 $0fn d 27 2= 22 7] 19 B3

4. “Crosstabs" &M AT Z R EBMKIIBK RN XREKFARNEFTEMHE TR,
AT SRR % 13.1 PATRMA & LB R M, B a5 Crosstabs” fir &, 7EXT
BEPHATEBRAIITENLR, A5 “0OK"E, BFENZHRERAE 6, VA M
Goodman and Krustal’s t X REF R, MXE FLZEL H Gamma M Kendall’ ¢, fl ¢, &
LFRA R, RIS 44 AR R i B E MK P

(=) “Compare means”2F 4,

¥ “Compare means” ¥ H 3L F — 23R8, 3 H AT B EE B E B LB WG4 b an

2o

1. B “Mean”fir4 i B — X 15 1E , 1 76 BOR P4 19 28 B H A B “ Dependent List"£2,
7] B o0 450 45 43 4H 25 B %5 A B “Independent list”" £, B A —HEL& , WBEBASADT
B X B REH X 2 E 30k A 4 A B R DA R — N BE B AT Lo X IEHE H A9 “ Option” £
REZ B RESHOEE, FOHPTAEEHANTPHEMHMAHARES . “Mean”
4 1] AN & A BRAE ANOVA 4347, 44 H 41 B 35 25 2 07 F R0 A B8 22 7 JF MY LU 4R, 7R
A Eta R¥,

2. “One sample T test” @4 MAT R B R FHENB IR, HEEL M EEKN TS
53 P ASHERES (J5F R AR “Level "2 ) , A4 Bl W] #1047 o 3X B ) “Option” £ 12 fiE 46
6 B {5 B Y 3% 5 P b 2 800 S H R SR (B O A O R

3. “Independent-samples T test” S PATH B ALY E-BHENRRKRE . WA
ARE,MHT B AIRAER A AT, XFHEHE A “ Option” 4 HI/E F 5 “One sample T
test’ A EHRTHE, HHERPEBESZ-BERTRELMAELHMHHL T B
AAEHE-BHENERERAFHAETHEZZWXEIMMEIT. BEXITBFIFAX
BB EH—BUEER K,

4. “Paired-samples T test” 74 AT AT RE A SR FHE - BHENREAEKR. FF
FEtA -3 R, HM 5 ESERAN AR,

5. “One-way ANOVA" ST — T HF E2 0. WAL EBRMSHAT RS, woH
AT 35 ANOVA 3473 o “Option” 41 W 4 it & F 26 85, 4 40 7T SRt iR ME 2 31
H&SBME, T FEN—TERESE., INEOne-way ANOVA"R 48 T “ & 4 #ME
TR E LK EBIZGE , “Post-Hoc " BRALHTHE AWM Z A LB, XBEHE BRI BEA
e, Bl mreE i 2 — B B A& T LSD” B, “Tukey” 735, ITE R K B
TR LT — R R RS RS LA Z R R P E - BRI E

(=) “Correlerate” B4 .

ZBRFACTHESHHEXREMESRENWRF, H=4HaRFAR,

1. “Bivariate” BF I E BN ERZ AN AARREY, A HERBHEXRE, FER
2 A0 X R B Kendall’s 7, BRI, F 347 DU FI AT MR 30

2. “Patial” B FHERHELXER BERS T ERMNEHRZR DI EMANEE,

3. “Distances” HESFHEBERRK, X IEER TEEFEITHELAEKERZRIF
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MBS EHERTEBNEMURYCERME R R MWIEHE P B measure” 5 4L X B (H 22
B, oEBMAKTERESIAEARNESREEAP BE, Al X HEZEET AR
BIHEHAHRRES MTHEEERENERERES,

(PG9) “Regression” F2FF4H o

ARFANNERALEARAFR RREBFENBEENHITRES NS, AT#
TREMFMERERNEE, - TTHMEZTHEH, R FEMIENEFH, 545H
NAEA KRR — TR B IH 8, b B Linear” X EHE H 43 Fl A — 1 B BRI —1
MAERFRART, AEEXRY BESHEAMHEEHEERREES R, XEBRIHEHA
XR—TIIRBRBARF A, — TR PR B/DEEL.

() “Classification” T2 FF L I T RE B XF LK 4 2K .

AEHREES UM THE, &SN BEMEITH A RIT R I7HE 8 R R LN
Y4+ 48 SPSS“ Classification” 2P A TN RE R B /E, X BAUER E LB . “Classification” 72 ¥
HET 3T REETF '

1. “K-means Cluster Analysis” 72 FF X} LR T HRBMIEER NS H . ZEXHEEPBA
SRFFEENTR  BETESLAMTESIBRTHERREEEFIT T, &4
WEABRASHTHVBE T OCHETHAPSE, T UHITENER. 28 FHMARA
&, BER g &t . i R B 4 P “Hierarchical Cluster Analysis” 7 ¥ 7 ¢ .

2. “Hierarchical Cluster Analysis" B FHR N RERLEBF, EXTBEERE A DI PAT
R SITER ., H “Method"BEA 3 MEENES, DEFRRFBERELRTIE,
QBEFFEABHEERBENLEAAHREENERNQCIEERAER LN T, &
Fa s, BEMSCRE, KBS, H07E “Statictics” X 75 HE % “ Agllomeration Sched-
ule” 7 BN % BRH T B, 2 “Proximities " F] B R RE AR ETHHEREER, ER
HEERHER FENEERREN, FAFLR 14.47,

3. “Discriminant Analysis” B F#HTHF 4. EEXENEEFFERAITZE (R
HER)MGHATBRERBENIT. BERFHROWAAE TERN GHFATEEANY
R, YUK “Classify” WHEE H AR R, RAEKN AL, B8 ERIMAT “ Leave-one-out-clas-
sification” A BBy i RS A BT B A A FIE 4%, 76 “Statistics” X i 4 9 7] LI B R I 8B A
BRHARE, &M TE, STRSHANFEIME, IR T H 3 F 2 KRB
F—HESNE, FHNEAREE T LEPES SN RAEA AR,

() “Data Reduction”BFE#HITEHFHH. XTFHIVBMBELBRESRETA
BRI XENEHENE. EFENFETPRAIWZEREEBRFHTHT. HE
AR ERIES DT B MR IR PR SEM ethE — RIEET

1. 7E“Discriptive” SHEHE # , F P W] ELRAVE AR B M 3R M G 1A 18 8 1 45 Fh AR
XEBERE, HPH KMO and Bartlett’ s Test-of-Sphericity AT B B A BEREBEETEH
FEEFAH, Anti-Image REMRXRBPEREE REBNEEN THHE FLONKETHE
BE, B,

2. “Extraction” ST EHEF H LT EE M EFE, (1) “Method" 2P REZFHBEREFH
FEk, B E D2 UE R E R E SR ERTF . BRIAR T B & 8 38 B “Principal Compo-
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nent” , Bl £ 547 , RBEFHEERMTPBREAN T E. BRUREA BB %
M AREFREFEAHERAMEBRTERIEFANNERREERE., (2)“Ana-
lyze" 2P ERAFEMRRPUESMD T ZEMZ AELEE, AN ERSSBE —&
ERNOWER. BUEBFRAMEXEZRER. EXMEESG) B UEEE
BUFEE R R EM (1) BB HEE R T RS,

3. “Rotation” S IFERMA A & EEFEHS TR THARSIW IR, BHIWE
HEMACBESEHUEESRBER TR T SREERAMNELE,

4. “Scores” X 75 # 1 B % 3 “Save as Variables” , ¥ 324K 19 % £ B F 5 £ B4 18 408
A RABIER T RBEE S P, WAAENEEBREAFEMERE, UTHRERT R
EEEFHTRR. .

5. “Option” A BB RE ML R RERHE FEH B8 B NHEFI%,

(-£) “Nonparametric Test’ ESRBRMBE FHIBME AR A, o XA
Z2HBER,

1. “Chi-square” RXF BHEARHEAT y* MK, 7EXFFEHE R “Test Variable List” 225 A 5347
28 &, 76 “Expected Values” 2 H7 BRI\ B9 & “All catagories equal”, & BB E ML, 8 L&
“Value" 2 KU A 5 84~ S5 R BUIE AR X7 A9 309 S48, 5 A AR 48 19 &) 40 6 IR BT 4R F 3
AREANHEE, BFIUTERRHS AL RAREMHEENHRE CH, AHE
0AH BE ) 2 K F o B8 “Option” £l , B AT B /R M7 B W F5 R M S B & 40 B (8

2. “Binomial”RX BEEAR LABE_TSFRE, AT EETRASFERL R
MBWHE p 5, BFENTHT, EEZNE AN ELAREN N - THKE 2
HE—ABE, FHMELIWTEEBAE-TEE, EHRERAT 2 5, WEZE “Difine
Dichoyomy” #“Cut point” FEIA— TR EIEH, DN FREFHHHEOBEHASL -4, KF
SEMEMBEANE A BREA T ERE AN _TE R, REARET R AR
L3

3. “‘Run” B RRBRBBRF , A BRIT R HBERFE,

4. “1 Sample K-S"HFT BB A ) Kolgomorov-Smirnov KB, Al BN AR F RS ES,
¥ HMEIE B B R NS RRREE#,

5. “2 Independent Samples” AT B MM T A WAES BT . FEXTIHHE P4 B A2
WEBRNORZTRE  BEERBRMN TR, BFITHGT. RRFEPQEABNES
It 48 B9 B T 8% A B9 “ Mann-Whitney” 7 ¥ 1 22 F 5 4 R il #h £& A9 “ Kolgomorov-Smimov” 77 % o
SFRIERHSRESHECNAERN N B E KT, TSR LK LT
/DT 40,53 B ERE R EBGEUE

6. “2 related Samples” PATH MR AR BN HERWIESHERE . EIIFEDS
AZBMMERRBITET, BFATHT, REFEAE S LtEYNEARBIING
SR Wilcoxon SR .,

13.4 4FEEF

SPSS B REAT — R R MR B T B, 7T LATE “Graphs” R T 47, B4 LF AR
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MR B Gt T B P AT B s A B (B & “Plot” ER 4 R SR B R E, #dxe
B, BP RT3 A SPSS %) EJE 4 B 72 7 “SPSS Chart Editor” B 1, ZREHEEH O, E B H
ROREEETTENER, AN HSE, 1R, 86, W eni i, 2%, EREETH
B, WEERETUULZHERE S, 00T E R Word” X4,

Graphs SRR P-P 1 Q-Q B4, o] A PHI S ERIBE/BIEESLM, 1
W7.5%,

13.5 Z“EZ#Eh

SPSS R R EE B =X (1)7E SPSS & 0 B3y T AR P, B “Help”, T H BL S
BiRR, MRHZBR"(BFIEB)BE BRI (FHRF)IREH. THAEERY
B, FENEARFREERBN, B EMA P BHERAE(Hww). Q)EBEHNERERS
B O AREA “help” 8, X HETHI A SEBBRAEETE . G)ESHBFIITERAH T
4 Output-SPSS Viewer” HHEEF KRB, MBI AEFAXKBRER L, B BRIFE
B aE1S BIAE R A F Bl , 7T BLT FF “Result Coach” B M, 72 FF 2 X 43 #1 B 45 S ok 17 26 5]
B, XEFAN TR ITERIRESRRERAF . (4) 105 SPSS 3K 4 8 32 4 “ Tutorial " F
“Statistic Coach” FZ[THHE EREF , HUF2EEIFEH,






T B
EREN AT EZETEARPIEA






ABERWRTRAZEMAITZEBHOEL, WML TEEN TRAEREMNERN 7
T BT RLEHNETFBEMERBR AN REBZANMRRR, M E THITERK
EABENFES, HREEREBEATZEREE LT ENREYE, UH— A EEXH
BEARDTH. FIMEEESHT FESBERTEIHRYNAENKER, ERER
FEHBRPERBEEEFT =TT RNE R, BT AR F B B PR
WAL BHSHFENLHFRNE, XEEHEHRRERY L RKBHLE, TESLE
XPENERITMR, FHRBERERER. EHEXITAERABNBELEMH IR
HANBHXAANE FERBCHER, BRKEBNH AR, BEREENHRE
ERERFRRBZAL, KRGS RETRHBIMAE T ANRSNEE. T AEREH
MBGEPREHNBHORARMNE, BRHNEN B ERLEETIENEF HRERR
TEMEBULEIT T, M TEMEILLEN &, HIHEAMK L FE R AR EERES
B, ERETREESHTERZNE, RAFREEFFOTHRRMARE, flmEs
RETARENEN IR T E, EREREREHREF LB EEHNETRT,
KREBFERCBNE - ZAGREENEE REEREEHN = SN R P XL
TR, XFHTESIBRARENRELE, BHEIENARIHUETESE
B SR A BOULAS A 51 0k B, AR R D BUL A B R BE R AT UK L RAE IR, B+ 1
BT ML + £ Z Y Brainerd-Robinson HEF ik, MR E LB X R 2 B FHH
LARFFEE AR, REIREAR M RBEEN L EHETRESHF. SR, TS
AR ARRATFEZ AT T EERUBBELSHNIETEBRAFELETAN
EE, N FR-AREEEE, ARMERTRLBAISHANS R, WRER, BEHN
ANERSEAARMETMEFAFRENEIRER. EEXEFRERE“ATTH",H
ABEBERN. ARG TEVFEBSIHK, HHE TSRO E, 7T LUE R
BRI A T 50 R, BB B R R R AR TR ATE R

ERNEIT T EUHAESEREIF TR, IFUBAET T, RE X &R &
BERETVFHE L MXRRFERRRETENESIRE, HEXEHEFLERN
PR ARG BT WA, —BRAE RV, RSB BARBERIME, AP K
BEERBNFESE, AIIWXENEBOERESY, X —HEE B AR ERE
AR BHHESH LS ML BEREATLUERE SR, X5FFH ERPHRETH
RITEBR AR

ERNGEHFRENRFEFRN -0 QBT 20 HEZH. KM ETLH A
BYEXEAIHTE, BRENRRBIMNANEXESHTEINE R ATFH. ZKK
R AJE £ 0463 R R AR R A ar Bl RV B S Mt S FFER
BRABATEZMEH. AARD FERINELZTET HENNAEEGRERBTH
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S“RAEMR EEFFE LT ENEBATRARERL RS, SRETTEESS
oL b 9 B IEE B 2 F R IF A LR AT R .

ETFEMATNE LA HITEIBRBEY TIHENLKSE, EENBET=ENET
SPSS e it S B R I M IRAE R T 3, AR N B ER 4007 R HRELHE
ZIa T ENBRE S SPSS MFNEAET M. XBA R T3E ¥ UBUR, B AX
BTETFERNOEHREBN IR
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14.1 HBEBHEAE—RNEB

AR ) 53 R RARIE — A LB AR E S A TA, RS AN K& R Y
MRERBR/D MARAMELEEYHFERRR, SERALKNRERG—FERT
BORAKBERNHRBERIRRRAMABRN T E, PXRFRELEDFNRRTE
TRENER, AU RERYHERTROBEREA, FBEIETH B P B 4.7
MAER/DBIKREE, RS RN THHREH, H—EBE ERRF RN RZENHE
o EEHFPHYHIMIRESYERN DR, AU ARY RN NNELNEY
B KPR T AR B MR A MR ERE RN K, CRE—EBPEHHFEX
L% 2R BAL B A

SR FTEBER ETIUASRERFET ENIEF R RITEPIRE FRIR
FENFHERREMERSRFAH SERRUKRRLERE, ERE—IEE n %
R LR B EH 2 MERBHENZERE FEEFE—THFHEE, BFEG - DX
R 2 MERBAENEERE, Ed(n - D) RIFHES, BIALETLW o 1%
hyREe HARAERS BLBI 1A LT FERROBEER, HURBRER
B F RS R RMRGE— BN 28 » M LB R 24, REENEFH—H—IH
LR EAMS HATUAKESRME TARNEACRFARN, ATEIY. #
RERFEFVNFECHERLERN, FRAUVEFHSEH—THT T LEFROREK
R EE,

HEGHRMEXMHRIESRNOILE TR, B, B WL R HTENE
FT4A,RERBAEHFEAZATENSERAATAE, R/ -TRREQY
SRE., FERITEE THETERCMB Y — 20 58, R R 68 R &%
GAXF . FFRRSENER, AATERKFERES; THER 2RO HBCRERE D
RBLhE M R XA, X R UAER AL ENREEIRN K. FRRENTA—
AR, ﬁﬂ%@%ﬁ'ﬁlﬁ%/‘iﬁiﬂﬁﬁﬂﬂﬁ%M&’&Tﬁ%ﬁ@% , 5L 7T BE X )
MRRLBFERSRKNEMN,

B+ REERIHSHAF A, PR BRERR TR R MR -FMERNTE. X
BAERNREE D BRELEMEKSRILE, MEENRBEXRECAHN. BURA—#
KR .EEMECIRANLANRAN=. EXTERNEET, VRELEERGHE
ROHER , B R E WA TR AR R MEEREFARFIBOERSE
MB B RRBR G BAMHIR 27 36 88K A 502 R B9 ST 48, B0 40 R 50 7 b )
BH,PBEANEELMN. ALWENETEELS EOR—MBRNITE.
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BT LEBITRHERS ST, KO EREEALSRERN = TR LR
RRZRPHAHERER, LRI FERATUNENHIRREFEEREEER.
1 3 R4 43 A R B AT B AT e B MR .

IR SRFTEEERETFLEROTHRERN SR TE BB TRESETE,
FEAEETREMORFEZR, 4.2/ B 3T ENBERENERAMAURE, £
PATERM AR FTENHEEES TE. RAGERKBSERE, SEINMELEL LN
KF#HITIE

14.2 FEHREBENER

RENMMEMBPERFEHRBEER BRE n MEE, M LEA m MEERHR,
LR B R 0T XK (14-1) BT 7R -
i X 7T Xm
X1 X T Xam

(xij)nxm = e . . .. (14'1)

Xnl  Xpy 7T Xnm

RR—-MEEHREER EEF 1T, m 5,3 n x m MRRARB—TRE—
PTEE, TUBE— m FHRE;ME—FIRR—NERE  AZEPHEIE, FTLUE
B—AEHBETH o EHRE. FEHRERRT (FDEL 90 EHMRERLNT (1),

XEE—TRYA, ZRR IS TRHEEAT AL BB REERAR. 2 EEEAE
MEEMEIHABREEEBAREFNAR, BEREEWHEA T - LEEREY
R, RITEXFAAMREFELERU B ARRGRREE 5 B4 AR ERE R
BERE

I AN LR ATRR, AT LI ERBITRE, ARy Q R, A4
REEZEE“ EREN L ARMAREENE R GERIRURE EAHAERZNA
MEXRBEENZREHEUBENER. £ 141 THYEL, REMTHELATBREE
AR SR I SRR A S — 38, B MR SO B R A S 4 8 PR PR A A AR BE I 45 AR
PRBRUTRELBIETR. 14.3 THELITHHE SR MM AREHE X

R B4R B & AN A B AR G B0 R A (R B9 T B B 7, B 6E 45 D IRD AR o ) B
AFRZEBREMNZAEECEZ, XEZAHURKNITESE R, 20RE, &
AN BIAE RAK SR (x) MEE () EUSRAKESLRHNE L, 8N RRE—

AR RERZAIMERR d = vV’ + oy, ERBNMEE S B MEEN LT, EER
RAKAMERBREE, HHKER d TUEMASAZHNERRE, RKEER
B AMFPRBAMMURBETHN BERELERXRERNER MBRER 4 KM
FNMRIUT B 6 A0 1 F AW BB I RN B B R PRELK, R R T T AR D R B A, R
2 x5y WEEXPMREE, BE—F/L+, 5HAEEXN d WARREELZHMHMNR
RAREN RN BEN BAEREL v > > », IRAZAWER, WREREAS
AZFFRHFBRENR HEIBHEERRE, SREILFARERRZ, HHHHEX
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fEMBRS , ABEAATRERPBALAE x 5y VERHEL, AZENEBRITERER
e, RERILPFREIEH, FETEEERREENHRKRETRERGLBEN R B NHF
LEREABEEZN . NHES FRPERELRA S, 85 B A2 068 18 304 & 47
RBWHEBEAREHERBEEARFRMUERAMTZEW, FAFESEITRYHEYURK
BARBOEE TR . B8 B R B AR 0 SR AR AL

BEMIRECEEZM I EWALE, TEAMFILMHEBORIESRT®,

(1) B Otb. BEPOHIBRMT.

FHESIERKCE, XL 14-1 FE-FIHNBETELTRYE ,, REEF
MENMESBEENINEHHE ¥

P (14-2)

FLAE, BB FHERENOEBRENBEINTELTRAEEZRK,

(2) EPOALE B R EEHITIR ML

HESSINBERIREE 5, REHARX14-2) B 5, #—FHEEE. Bl
PR EERITIRELR AR

yy = =N (14-3)
BHIEH S B LRSI E AR (428) 2 4 (Z - EL) witR.E
H(14-3) BAT B
z; = f’—s_—ﬂ (14-4)
j
75 B BB S B Dy
Xy = X X - % . Fim - T )
§1 S2 Sm
Xy = % KXy = %3 . Zom - %
(ZU)nXm = 51 2 Sm (14-5)
Xp] — ;1 Xny — ;2 V.. Xam — -Tx—m
81 L)) Sm J

Z2 FHMNERE, BIMEERNENESNO,MHEMM T ZHE, B0 1, MEEHRK
BEABRANESSH, MAEBE(4S)HWTE Z, P98 5% BEAE -2 52 24,
9. 7% BE% -3 53 2Rz, R (14- 3)%&%&3?&4&:&%1%%&%&9&%% 2B
BB ER RN T,

(3) AR ERITIREL

EEFIRE PR EBRENE/ME, HHEZRMNEMREZINRBORE R, .

vy - {z—jﬁggﬁﬁfl\{ﬁ (14.6)

K(14-4) RABREHTHERECHAR . ARERELE, BHREPHRREN 1,
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B/MER O, HABBEAE 0 5 1 Z 8], A T BRI E M.

HEBIIEE MR B/ MEAR R H BT RE, A T RER BV E M P
TR BB . AR FE SRR B B R B R , R E R B RAE, K2R
BEEREE O, UEETEMUREN , ZEBMNFTREMEBE LLBER.
X AR HEATAR HE AL B Bk AR o

(4) F SAHEFTIRHELL

BRI HEASIHE K B Ex] = sjo

%' = 4 (14-7)

KR4 ERAEKFIEEN S METEEREEO AR, HRALEETEEVRMT1LH
Eﬁygﬂﬂ'ﬁ*ﬂﬂﬂjﬂ 1, Eu Zx',] = 1(_} = 1,2,"'m)o

B WA HEAL B H A 7 Bk, 4 0 R & U B8R ) B KRB AR YL, & B 308 19 F
Tr AR A B ) Fn AL , 1A 45 51 S8 B9 B 22 57 O MO B F O RAR AL 55

Hi T B9 R X 28 B AT B AR Al o [RVRE T AR S o 64T B4 M AL, 53X
FEITERTHERN FHE a3 BB RES, &7 LIRS 3L E s R
PRl . BEHEXT SEARIE B XS AR BT IR MEAL , BE B R R AT HEAL B 5 B BOR T L B B R
M, ERMERM Z0BKNITEWREL, BIESERRE AN T,

14.3 SEEEHEUEREY

REGTHBEFSBRELBLAREXR RBENZAXHEUEEZES RS R
—%, AHEXATERELEERETREMLEEZHSHEUREERITRES
BEHIR. HURBHHEE L, ENEATARKETERE, W H wEH B RN LKL
EMZRHFTRETMAR . RIVENB=ZMA AR EL.

14.3.1 EEZRY

Y EERE, MEMBL AN EEREHEREN, —RAER RPCRRE LK
BIERYBRE. ERAERENRERNZRF, BTLETUEEIZAFH—TR. B
NRZENER d; RBSXFA SR SR B KRR E . d, 8D, R L&
MR BRI s by K, R ARMERER BB, Hit EERERERLR LR
EREHHERRLE. MTEARINELUAMRERBAMAMRE R T4, #E R LA
KEFHWER, EMZANEREREZN. FIMRMNA—HBRRE, EfNEED
{8 0 MEAJARE LA, AN LEEBHS MR R FRMARRBHB/IME 0 ¥
K L, TERM R R B RME LRy o, BN Sl 2k i Bt — M 7 R L
H—HHAGRYT . FHit, TARIMEAFERX 2P E MM EF, T H LR HE LR
o METENKGEELEM R R MAHET EITR AR,

BEERBUARFAKEL, XENB=FEERL
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(1) XHEEER, WARIR T AT E B A

dik = Zm) | Xy — Xy I (14-8)
(2) BXECHE A Ak FRBE RS B9 7 7 -
i 1
dy = (20 (x5 - m)?)? (14-9)

m

BREEBE BB H FINEE RN AN BARKERNTEN a4 = > (2 — ;) ERHEM

HER,EERLAREATMENRS,

* (3) T K (Mahalanobis) lE B , X R E LA AP -+ AEENER R, X
EXFHBEARWTF -

da = [(x; - x,)8 (%, - xk)]% (14-10)

X x, BRREZE i N THEHRE, BT LEE(n x 1) B, (5, - x) B21MREBHE,
STTRSEAATRPUER SHSEER, N (nx m) EE,TRE(x, - x) BRE (x; - %)
WEE,R(14-10) BX 3 NMEENRFP(CBETUERER, RENA 1 FRNA 1
TR TERMZE, RITATERERANITE RINFUAXERIADKES, ERY
BREEIH NSNS AAXMES WA MBLEBER M ZLHELNEER, BR
XN EBREHRAMBRERAHSEN(BENEEH), BEEBEERILE , XFIZEY
BUEK IS, I AR EE R R TR AT REBSNAZTELHXME
M. %745 & B SE &R RE, ST BR—ABAERE, AKX (14-10) FIAIAK(14-9), 5
RESEANRKKES AR DREBXHR XEE, SREBEZTHE TN TRE
BEHEH. .

FEEBREHSERTRETOMN I HENEHRARATETERRYE, TUE
B—A n fTn FIRSERE, FRNVEE R REUERE.

dy dip vt dy,
d d o dyn

(dik)nxn = 2 2 ’ (14-11)
dnl du2 e dnn

EMARELNTR 4, BETO,BAENFRACSHCAATFEER M EX AR
B A TR REAEXFRE B dy = dyo EEBSRYPOGERE R RE 0 AR, AT
R R R BB R BERE R/

14.3.2 HBREREE

R /NIT 4 48 P BE B 7R 7k o s A [R] A AR 00 2R 4, JR 0 B B AR Ot P AR SR RAE A
BEMHYUERE, NBEE » 2HNLERSHPIHTEERBMES, HERFEIREETE
HEHUBRERABELZHNRSRABRE BRARK, FE-HFERHEXREE.

1. RARE

BB BERE(4-1DNE—FIR—IERE n BLESE P HRE, LTUER—
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T EMRE, HTEBREHAREFEIENHAR,

Op = D)% %a (14-12)
i=1

RFU4-12)AHTR jHEREZHHARRR. AE#=AMRTH, FHIREAR
MBESETHTRBENKEMENRXARZHRR., BEF
O~

/m (14-13)
K (14-12) 3B Q; M Qu D HIRRE] Mk WK Eocosty, RANERRBRKAMR
By ERPAERAMAEURYE, YRRFANERNRBMHESRN cosb), = 1,4
WA REEER,costy = 0o

2. TE—MFE.

MRFHRBBEERCLRE AKX (14-2) P04k, B2ARRRY 0 BER ) Mk Wbl
Z cov(j, k) = ss3 B9 (n - 1) &, HAMTZHE LR

cosﬂjk =

1 . - —
58y, = ;_—IZ(xij - x;) (x5 - xy) (14-14)
i=1

#HE
cov(j, k) = ssy (14-15)

i = ki, AR (14-14) RBAER j Ak T ES? = 55 s = ssyo B, B—2—

BRARRANZRRBHRARE, KRATEAZREMURENEER.

3. HXRE.

IR G B B 2R (14-3) AR 2 AR ML T, BI B % % 09 IE MUK R BB 4E
(14-5), AT E S M BET 1L, HHE cov(j, k) = ss; ERE L RETHER MR
MAEXRRT . A TRANHEXABETRAMIBENER, AT UMEANEREK
AR

1433 EERBMXBEREY

LEFDNT AN RBEERNER, 2 HAA T FER R SR B S E B A LR
BERMANRRE T EMEXREEMENERMMEUBENER. /T iTig 20k
B, HBA 2 LK, B8 12 P 2URBTHRE, Mk 14-1 FR,

41 2P REHN R RERGRE

A B C D E F G H I J L M
L1 0 0 1 1 1 0 0 1 \] 1 0 1
SRk 2 0 1 1 1 0 1 0 1 0 0 1 1

X% 14-1 QBRI N 2 M3 12 MR A T, T AR 2 1 B2
B2 FRYRETFE, BE 14-1 BBEEB R 12 Y RE2 SR HBFR NS
W HEZXXFIRFE BT .
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£142 RHYRE2IDURSTEMANEIINERE

sk 1 Lk 1

N0 2 ) 4 F B I YRR
L2 S0 3 B P B a=4 b =3
Lk 2 * R YR c =2 d=3

FU2RRIMNCESETEPRAM 2x2 XRINBEKE. EFH « 5d 25IRE2 S
STk (YR R B M MEARE RN AN HHOEE, XLEYRBEZASEXH
AMEERERM, ENREFIT DY, b5 c RNE—THIYBRFPRAMES
— YD REANY R, REFR Y HEAIERE, BRETUATINSERERK
3k % 1iF S R [ A6 0L B 72 B

1. AR R

(a+d)/(a+b+c+d) (14-16)
HARERFNBERES 1 ZEHE3,  JEBR, RAFIANEREBEL, HR2
HRLEREAE — A BN EN AR E AR TR LR E R, AImES ST
FURRIELEEAEFRELZARLYM A —ERARLYHHORATE, DIHEER
MR ENEMUBEENA, PN RY YR EER MM ERP R, HBRE
BHEESYRLILAES - ERBNERE P, EFRHABYEFREEFEPHILR
BRI — S BOX B AR RS . BRI T 5 — R LB R 2K, Y Jaccard RHK.

2. Jaccard ¥,

Jaccard REA L BYIFER T LERPHEAFENERL, BRTFTEHBRAR (14-16)F
“d"o HEBRN

a/Ca+b+c) (14-17)
ARAUEXEHMBWICEREL, ENHFRECS 1 ZALS, 1 RRTLMHEM, TORH
24K

3. HFORB RN ABRERE R B

B2 T UCER R B 4h, 38 7T LA A — o s B ) A9 &% P 56 B AR B0k R AE S5 4k 2 1R A9 48 BU 2
B, BANARBEAAR0-3)EXH v RE.

2 n(ad - be)?
X = (a+)(b+d)(a+rc)c+d)

B2PMa=a+db+c+do
BAEAR10-4)E XK ¢ BE

_ 1 | ad - be |
¢'\/: Ve +b5)(b+da+c)c+ d)
AR (10-6)E XA Yule’s Q BE

ad — be
Q=ad+bc
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14.4 EEBAPYEE TERMEM

LHRAERROREFE, RBREH ., TEES — LR EHSRRRNT
B, FNABRLET SN TS,

#1432 RTARBERGT RATESROPTHANRER, Eh3 HHAaT
TIR,3 HEMEREM BT RS SEN, BETRENY, SESEANSE+H
EF 15:28(86 HBEAESR 9 M TENSRE) FRZN. ‘

F143a TARBRRERESRPTLATRIRN P FEAAURER
(K,Na B MBI A %, R TR A pg/e)

Ce Cr Eu Hf K La Lu Na Nd Sm Tb Yb
819 779 9.3 1.75 9.08 1.34 46.9 0.57 0.22 31.22 10.37 0.49 3.44
22 81.1 8.2 1.8. 9.27 1.39 44.5 0.5 0.25 33.07 11.43 0.58 3.5
£22 101.3 957 1.93 6.46 1.69 59.5 0.61 0.47 41.22 11.64 0.5 3.8
57 937 395 1.3 8.5 2.12 504 039 1.41 514 6.0 077 2.21
#s58 953 37.5 1.3 9.74 2.34 483 0.47 1.53 39.2 6.12 0.78 2.77
#59 89.9 33.1 1.25 3.26 2.05 49.8 0.36 1.42 384 598 0.79 1.95
wor 141 74.4 1.81 10.6 2.17 73 0.54 0.10 66.2 10.1 1.4 4.93
FHME  97.17 65.10 1.59 8.14 1.87 53.22 0.50 0.77 42.96 8.81 0.77 3.23
PRMEZ  20.96 27.40 0.29 2.50 0.40 9.90 0.10 0.64 12.14 2.65 0.32 1.02

IR 4 B PR B ARV B AR B Z 4B {E , RS F 3 14-3b,

F143b THEBRERRF 2ITRERBGRAZGELCEN Z o REE

Ce Cr Eu Hf K La Lu Na Nd Sm Tb Yb
£19 -0.920 0.920 0.532 0.376 ~1.329 -0.633 0.655 -0.848 —0.967 0.591 —0.874 0.208
R20 -0.768 0.73¢ 0.704 0.452 -1.216 -0.872 0.854 -0.809 —0.814 0.990 -0.598 0.267
E-7) 0.199 1.117 1.155 -0.671 -0.460 0.635 1.087 ~0.464 -0.144 1.070 -0.719 0.561
#S57 -0.165 -0.934 -0.992 0.169 0.626 -0.285 -1.157 1.001 0.695 —1.057 —0.008 —1.000
#S8 -0.089 -1.008 -0.992 0.640 1.177 -0.497 -0.311 1.141 -0.310 -1.015 0.050 -0.450
#59 -0.347 -1.168 -1.163 -1.949 0.450 —0.345 -1.456 1.016 ~0.375 —1.068 0.063 —1.256
o7 2.090 0.380 0.755 0.984 0.751 1.997 0.327 -1.037 1.914 0.489 2.087 1.671

143 B EAE RRGEHE, TERIMTESFKKEREIRAFERMBRE. 74
AR B B P PEE] BR R EE B B T S RFIAR 144,

RMEERMMARBEEER LR T HARREER, ENAL LW TRBLE0,B N
EAFETTREARNERESMFEREFACSACHEAFEERN. EXARFEM
SRR AL B BT TR ERA SN, BN Z AT W SRR R EA SRR T2 8 f
B, HURASIBPIRFERENARA LT TR, BHUABEEEN =K%
PUEE
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®144 TRFERERRREBEATRS R Z EITHEKRERYHAGRYER

1 2 3 4 5 6 7

219 220 ) %57 %58 & 59 MEIE 7
1 219 0.000 0.683 2.555 4.970 4.720 5.502 6.358
2 220 0.683 0.000 2.473 5.057 4.758 5.652 6.157
3 220 2.555 2.473 0.000 5.198 5.040 5.613 4.998
4 % 57 4.970 5.057 5.198 0.000 1.623 2.438 6.116
5 % 58 4.720 4.758 5.040 1.623 0.000 3.059 6.094
6 & 59 5.502 5.652 5.613 2.438 3.059 0.000 7.334
7 07 6.358 6.157 4.998 6.116 6.094 7.334 0.000

REMNB - SREFNTEMENEERER A, AR 144 $FF 1 5 2 5 L&KM
MR B, R 0.683, HUBE—LREEMNEE—H, YR—1TLHh. BFLREHRE
BNEHERGHMEEZMKER, AMERERE(L,)FHEAS 3 SLERIAME
B BRI MR, R AR ERERIT

14.4.1 HERBEFE

AAFHESIHEQ)EHAE3 SR ZRMWER, TRILMERANERRE
%o

1. B iE 4B 4& B (Nearest neighbor) . H1 3 14-4 B WL, S04k Xd (1,3) f1(2,3) K EEE 43 51
K 2.555 F12.473, BiEFEERNFE—NMERER, B 2,43 ENEHFAN,2)53
SRk E MR . RIT AR XFRE X R (single linkage) B, EE) ZH B X REWAH
SR E] , B — X B S, DU A SE R 2 ] A9 BE B AR O 3 T SR 4K 4 2 [ AR A
BENER.

2. BT 4B 14 B (Furthest neighbor) , Bk 48 & 3% M (1,3) #1 (2, 3)RIBEE 2.555 A
2.473 HEE— R IEEES, BILL 2.555 fEREHH(1,2) 5 3 SLEHMER . HEfk
¥ X FR5E £ 8% & (Complete linkage) %, E S BIE SR EMR , EWAXKEEE-XNER
BAMSE, XA B BEEREN XL AEZ B RIER,

BR, XBHITEELFEARS,E L2 SN EEL IS 3 SEANERF Rik#E
THRM—TER. EEENRELIET RARENH M ERERFIEE, BIHXH
Tl 7 vk 0 ) 35 BE B B 3 A B s (R B PR R PR BE B A S (R B K o

3. 1 3 ¥ (Between group average). X LL(1,3)M(2,3)WEE 2.555 M
2.473 WFEHME 2. 514 R EFA(1,2) 5 3 SLRMMER ., FHIb4 FH%E XKL TS
Bt & (average linkage) ¥k AEH LM —BITBEAXE:

d

Ng g
n.o+ n, °°
a b N, + Ny

R dRBRER, n, Fny, FHR(a,d) KEAFLE o« b HBEH. AFHENITHE
TR BT 2 For gk HER T EMH LRk '
FHEMEXRFTEBRERTURKERENHURENER. TEMFILHE

d..s (14-18)

c,a+bh =
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FA T LA BK B BE B B9 P 5 BV S AL R B L 2 O ik

4. PRI (Median), ERETRZATRK c SLEME S EE Wb LHhEREH
FHR e ZEBERKFHEERNEHA(a,b) 5 c BEEAMAMRK. EENTEL
AR

d%‘va+b = %d%,a + -;—dzl,;.c = %d?z,b (14-19)

AW d i, j REEBRKNT I, R RS M AT, R (14-19) F S BEREN
AN 14-1 BR , 814 JLART R BB IE B X (14-19) B LY

141 hEREZHTEE

5. B/ (Centroid) o EDERPREN —FMAE, EHHERSHPNRR ¢ T
BHRGEE e, b KESWRBRNELCZMERMNEHME, HER c SLhE5LH*4H
(a,b) AIKHEMARE S FREFRAZLET - FEH ob RBEMFREK TR o« Mb 5L
R EOER(a,b) EHAMRR . BONENHETEL R (o, ) AN HLEHE
B EH EOENHAEAR LR (14-19) BIE R, XERFEH,

6. Ward’s 7k, XFRFH MR T . ERETHESNNESE, EHEREHE
SHEFMKENRRDN, HTREAXE

n, + n, + n, + ny ) n,
cya ¢, b
Re + Ngyp

ne + Ngyy B Ne + Ngyp
A D AR (RPERRER B H) , 78 n ERREMMLAMEEHLEE,
L RERKIFES , Ward’s HFEMATFHHFEBRRTEHNA, EEGHRSME
RETT¥H

14.4.2 ZZBHIETE

RALSBMERARAFHUERELSTERAMNLERMHEMREERE., F
HAHEYH LN R 144 BHEURBUEFRITRERLE,

(D HEEES.F—PREFITBELNEE I M2 EBE.BE5KERL0.683, B
AR (14-18) i+ B H ML L5 (1,2) & HANHEM RS, B3 E 14-5a,

Dc,a+b = Da,b (14'20)
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R145. WRMUANBEE-SBENER

1,2 3 4 5 6 7
1,2 0.000. 2.514 5.014 4.739 5.577 6.258
3 0.000 5.198 5.040 5.613 4.998
4 0.000 1.623 2.438 6.116
5 0.000 3.059 6.094
6 0.000 7.334
7 0.000

R 14-52 5R 144 LB T 5FIHBEH L |, MAE—THRIBRE Tk,

(2) BR 14-5a 9 , B/ R 1.623, BB M EBTNRESLK 4 ALk s, B—%
R 4TS HELEREG, BEKTR1.623, HFRFEAR 1418 HBQ,5)SHASHME
LR Z R RS, B 2% 14-5b,

R145b E-HEWAER

1,2 3 4,5 6 7
1,2 0.000 2.514 4.877 5.517 6.258
3 0.000 5.119 5.613 © o 4.998
4,5 0.000 2.749 6.105
6 .0.000 7.334
7 0.000

(3) RRABHE=SNEREERI 51, 2)LEARE, BEKYVE 2.514, HE
HAZ LS (1,2,3) S HARMAMRL, BEIK 145 XEREEBRML HHH KA
(4,5) 5LKA(1,2,3) AL REET, BE BRI 3 B—MEMA Tk, WLkd(,2)

a2 Ak, Bt AR = 2T osp, w54k 6 Stk

(1,2,3) BIAEDL RS = 2X2:5T7 + 5613 _ 5 seg  9mpk 7 b5 bk #il (1,2, 3) B A ML K 5 =

3
2x6.258+4.998 _ ¢ o30
3
K145 F=HWELER
1,2,3 4,5 6 7

1,2,3 0.000 4.958 5.589 5.838

4,5 0.000 2.749 6.105

6 0.000 7.334

7 0.000

(4) BUENBERLEE 54,5 LEARE, BEKPR2.749, HEHMBELKY
(4,5, ) AR MR, IR 14-5d, HEHURBHFARELSRLACTLAENA

Flo SEHR4(1,2,3) SRAE,5,6) B bR = 2243043 5 460 grppm (4,
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5,6) 5 7 AT R g = 2X 0105+ 7.33% _ ¢ 545

3
#1450 FEHBBWEGR
1,2,3 4,5,6 7
1,2,3 0.000 5.168 5.838
4,5,6 0.000 6.515
7 ' 0.000

(5) BHERK(1,2,3)F1(4,5,6)HEFH , BEKFH 5.168,18BIF 14-5¢,
F145c FASTRWEER

1,2,3,4,5,6 7
1,2,3,4,5,6 0.000 6.177
7 0.000

(6) BBIEE 6. 170 KL, FANELERAR—H, BB L EEFHFENRES
BRGEER 146 %,

F14-6 METERSG

EHSBR #H1 42 BAEK¥E REBFHTAEK
1 1 2 0.683 6
2 4 5 1.623 5
3 1,2 3 2.514 4
4 4,5 6 2.748 3
5 1,2,3 4,5,6 5.168 2
6 1,2,3,4,5,6 i 6.176 1
CASE 0 1.24 2.48 3.72 4.96 6.2
Label Num + + + + } ¥
B19 1 J
5820 2
B2 3
57 4
%58 5
#59 6
1807 7

142 HERAFEZXNTARBEABRREACFERRENAERERE

FEREASRNBRETERANCORE 142 R (BHRER, HEFTRRE 90 EW
). RELIIH T BMBRBLE, AR ELHKFRBERREZEGKET,H
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BN LEBLFHABRERN—H, IENKEEBERE X RXORRELTRE. REW
BORBE B AR 7 DL BILER, XBR T LR RE, RRREKFEREE,
MBEHRRBERERES KT 2.748 F15.168 Z 18], A 4 7 ik g3 R 3 K, 4B RE
K20(1,2,3).(4,5,6)F LK 7, 3RLAREFESREAHNINTHFE. MBEHETLRFR
HERER 5.168 F 6.176 Z 8 I 2 T HER WX 2K,1—6 SEH, B R R 5
e FERIERR—EX,MHETM1IAEFER—%, BRARRESIRH RS KRR
BRE,ERSENARSS, AP RARIZERERABNH, EXTMERAFS,E
FRERSE MEMYFESEENN T FRFB T 2108, BEMTHEKRE
KEERIEHMAFAESBNERSERN=HORREET -8, WRBEAEELR
SRR, ENRES LR RE, PN R B LW LESBRILE, EFELAEFIRNA
B, BAEET —/DF e,

14.4.3 XTEEBAPN— LM

FHEERH THEFFEBERMEN T, ATEN T RAEE > FEEMAIRMBE,
DEREREVERL EETFRMBRZHMA, ERELENA P E — L& 0H "
EREEER,

1. E—ELhHFRES, RITELHBEE R T LERE RS EERDI RN LR AR,
AR BIR AR BT, B2 S HE 2 Bk 2 5 A B R A K, BL K SR A 2 BUL K
We? XWRERMESMAREIRME, T AHBEEEEBEZHILH . KRBT LUE R
TILR (D) B ZRBOR R L 5 (2) 82509 8] A B AR L 8 2 51 K K, T 4% 28 19
BLOEMZERRNER; QO)FLNERANES FREE; (OARRAFTERNIRERR
i 25 B K Ko

2. FEMB 4 RRTAERN, RESFTHNER KB T MR BN REITEHZ
B, ERARMEURBANERARRAHRETETRESS B ARARMMBREERE, S
AR RER, B 14-3 B 14-4 2 HRABE BB EN Ward’ s J7 B XTHTIR 7
FEHEMRBRERE, 58 142 B, TLUEE, RE 7T RER K3 K,3f4
RERR—BW, EFEERH 3T AN, HERMREENTRAE, Ward J7 ¥
BABAHES WER I —K, BEBE NS — K, T HA B kA1 R IR0 H 5%
HA—R BEFH1FERBR—3K,

MIFREMTHERE MRHTRAEA PRI R, BRRGRERBEN BARE
RFEAFEMEE, MESAEHNERAR, BXTREEATHAMRE -8 ETF
EI3BERZEBARE R MUEHBERL, 3 FRESTHEGHNSERRETER.
HATHABHELETREFE LR, FEFESHRIEESMAON, 3 5H K528
TR G RET R

EXHFH,LEHBRDI N7 AR, MESEREF MEFARZEHNEEK,
HE R HERLERE. YSMOTHLSEHEERRN , ARHREFT E-BA
AR e — B MBORERE, NEFBHEBAKANR" B REGR ATH
BARERBELEBEENNESH MARS X T ENRS FEBRARBRNA
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CASE 0 1 2 3 4 5
Label Num 4 } ¥ } "

K19 1
$20 2 —I
R2 3 —
57 4
%58 5
%59 6
807 7
B143 BEMEENTARBAEARRAFZARRENMHERBEE
CASE 0 5 10 15 20 25
Label Num + + t t + t

219 1
220 2
22 3

7

:|._
®o7 _
58 4

%59 5 :]

57 6

B 144 Ward's FEX TR ERBEAERUFSERRANHERRELE
(REKFRE LA BR)

PR LR FENE—-ABEST SR, ERFAER EZRER AR URE
BAXHFEMGRITE, UERABRENEFEANIRERWBEEMTAREE,
BT ESRBRERNERERNSIETHN ., Wright(1989) % 76 V- L BEHL =4 T — &
ZHERHR (x,y) B 145 iR, XESELX L RES OB HK. HEH Wad
BT EXT EAGHETRE, A8 B R =3 (WA 14-5b),
AXNBFH, BT ENEGHBEEIHAEHARBEL L TERFEEN DAL
EA—THRESMARBRIERZLEERBBABEIRLEENTAEH, 6
m, R 14.5 WBEFEMA XA R P, BERYER B ERBXT 22 HHME 4R
W AEMEMES 3A,HE Wad FEARBERAEHNENEHNABE LT, XTH
REEEREATHENMBHEMG 2R , REAHAEFEARLFTEITE R, 155
EREELTRENXERR, FRIAFEEERZNRR LS 4B LS TR A6
1o WAZKEEMY KR T EBLE T R A TH &P K% 3F : Baxter(1994) BRI N\ &
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Y - B
: B
1.5+
- B B
- B
B B B B
- AA B B
0.0+ A A A A B
A
- A A A A
- A A
1.5+ A A
- z A
---------------- R ST TSI USRS SR SR
0.80 0.00 0.80 1.60 2.40
(a)
33.558 1
30.042T
26.5271
23.011+
19.496
15.980-L
12.464 4
8949 +
5.433 T
1.918 +
1 IIH’”IHEI |iii|ﬁ|
(b) et L0l ol 8RS8 YR8 eI T2 N R

145 Ward HETWHHIT SR RS ITRENER . H BRI ABEA
EEPRAINARESTHIAXZ AFMBIRIC, BbLER
EPERE BB AT BEE,

1 Shennan(1997) HHIF +—F , FIL AT L TR AT H BB, BATR AR H
MHRFHE-RETEABNIRER BURRTFEER MBI RTENE S, IRERT
SEEN,

3. FERAEARMABRMEBRMNER . BI0, WRELE o« b EREKIPEG
BYATER 4, BLAEBIMIRIBT o« Mb B —HEE—&, FE#TAE, mREAS
IHEARNEMHERABREFRBOBR —H, FAXTHRESABE LB THR
AR, ANSIHRTENER. BT —FEHEN A K- means LS R, LEEMSH
HorRAZ ERETAHEN, K MRS HOEMRESRE, MARMBARE '

EGREM A —BRRBAZE H IR 16 B 89 %30 B2 wHECR 328 A 18 A
AL, T AR BRERBENS A ESLFRER TEERL 2 PETE
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TRE, FAR TP ELH N RUEEES, THERBMBE RSN ERBAEZ AT EF
RYTTAR . R XA A BEFR ATt 38 {8 72 X9 28 o SR AR 508 o BERL B AT R 28
gt RERNER IR ERME st ik, UEERREREEN S LR
HARTREAFEHNERRKR

4. FYRXNMRE , EMILEHT T AR MER NG EEHRELES
FIRUE, AT A MR BCR R REHMBEL N HENER. WREDRNEEREY
FHYH BN RNREEMRREXRTEYHBERNREMBEANEL. BRERK
AT HEEN IR, MR RRERN S ARG R, S TN
FEH B AT R KR

14.5 FHWEMAXG . REREFAEFOMRSELTR

1928—1935 SFAE L PHBRE AT T IR B #9 12 WHH &, KR Z—BETIL X
FARTFH LT 300 BRHANEE, XM T 40 FRRBEBEEED. BHAHB(1985)
XX EEHT TR, ANEMNHREENBTANASTREERER BHTRMR
AFFERTE KR EEZ, ETREAMBEORI TEEBER, EREFNEE, FER
RYPUR, BRI T XSS A RAMRB AN WA, HFRESENESE SIS
I s Ho BH—HRRABBARE AFMICERRE, FE_H5HREBEREWHE
NETHEAMBHREAML BZHRE 2 MMM BEMEAR., FHAREREH A
LR X R EERT, FRANMARUMSEHE. EREERESFRELT AR
MERL MMNERBGHRHANAINE - HREEER T AL TR, HANE A
BREAMBERE MEM=HZ AAFESENER, HHEHEARRELE, B
L R AR 95 (1985) X 750 R UL, MR BB R AR ST LS Bk LR BAIf R, 3
RTRERAMR. HRESEN# G R E A BRE P /NE S 08 E T T 025
Fo BREFMNENFEARNBBRENAOR, MARBRREMEWRE, SEHNHREX
W, RN ERRNERAR, MRS G AR ILRE 7 0] 40 2 B 5 /DB 5
BHRE 8 A EE R ER T 50R R1L  R B AE , B R R EE I3k
PR 8 R AL REE AN HE .

AT EEXEGFE, AERIEEEMBE P /DESEHIRKEXER, BT AR
BRI E A RNERAF R, FEN P/NESE 5 5B 508 & 10 2 8 5 & 50
B, M EMSRE PR &b i X 4% o B 58 5 & T B 8 AR 817 33 B3R .
F14-7THIH T 22 HABEA 21 TSR W B 1555 10V 291E,

ARFHERTERBLRENBIER A LBERARABRBMYFHRLR, A
HHIEE (1991) & 2R L 5T 447 07 8 B I BB 447 R E B4 4007 3 & 147 B3R
HTTHEEHAR. RROTHERERERE 146 FE 147 FRRMEBREXRE F, §/
# A KRB R MR A LR BRI E R K07 vk, J5 R BK R BE B 0 1k R 48 L R 20R Ward
BRI, AN RELBERE xR 147 MR BERRIREE ST Tk, BERR
5 1 SPSS K fF 52 B EA
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CASE 0 1.5 .3 4.5 6 7.5
Label Num + + + + t +
SRR 1 14 j—ﬁ

B EAE 16 —

BRAEMIT 17

BRAYET 18

FERE D 15

PURFE S 13

HFIE I 20 ——-—,

3 I 21

HFE 1 19 J

BRARAEH 1 1

B/ NEE T 7

BRIV 4 J

Brh /B 1 6 —

RAERAELV 5

BRARIEIL T 2

RN 12

W (&) 10

sS4l 8

BRI 11 1 —
W oo» 9

BRARAELE I 3

BinE 22

146 BHEFERE 2 ANBRHEREAERE

EE 146 £ BEAKERTFT 650, 22HAABUTLNIH, T—HRSETEE,
R AHTMRREEAZLTCERBOAR, BETHENESERSELIL
TABM BB TR /D DBk AsbdH ., BAREIL AL LHEIL HRB
0 0 DL BB B B RAR T T AP /N AR LB B M AR A, BRX
—HRFBILTELURMNATAR, F24REBRMBEA-TH. WREERDD> LR
BHREKEEMEN 4.5, RLAUTEABEXT#H— 508 (1)L TR B EEM
BRIAAQARSHITRBYHFFTENARSHZAMCIEER IMFPEDTHE=
MK, EF2HAARTEABT RESBREMERANBRELKIIET W MES, HAb 4 HBRE
FEYEHE—E. HUhE 146 TERMED &2 AABFNERFEHERRHER
HAREXTREAFM R ARRE BN, FAZRBREREHATRHROUA
PREZIBAZAE LT 1 MR h/NEE 1T P& F Ik — 2531 1040, BB RAB LA R D E MK
B FENES B H B TEHRAMARELEE,

BERBRKHANE L EER LBH Ward TEBESTH L. Wad TEBEENE
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CASE 0 5 10 15 20 25
Label Num + } + + + +
EiHpE 1 14 —

F AL A I 16 —

R AR 17
HRHYEI 18 —
EHEEEd 15 ——
BAREE A 13 —
HFIAL O 20 —
fFE W 21

HF 1 19 -
BRERAEN 1 1 :|——
BB 7
BRERAEHIV 4
BB T 6 ]_
BV 5
BRESERT 2 —
HRER 12

M (&H#) 10
BN 3 —
jid: =14 8 ——l—
AL 11

m n 9

=il 22

147 BESELE 2 AMBHN Ward FERABERE

14-78% 22 HABIR 2 A, 58 14-6 HE—HWARLETERRMELSREARES
HFrA—H, HRARBRRGKF, AMRASREFHRTUMFTH

A BETLEBNBERD T, XRRITS HX 22 A5FWEHE (K 14-7)
HMERIAFER. ENARKERDIBRERRAEXPKBRESE— L R0 EHER
BHABARERLEAR AREEVHEASILTEOEERS, KE— TR ESH
E; WA ERBEERES LRRE P/ E NS EEM AR RS, B — ERSEY
HAE XHFABSEAEHEIENEESRILCERBAELT [MP/DE I
B REXHKETHERAMNERE B —ETRMENE, BREFERD, BREE
EMNFETEABRNESAHLYHER. FEBIRMREARDHMEERNEEETEGT
A5 H K BUERART LA /NE TS E RN R TAREAR, BI15 88K S Em
FRBTHR-FEN. £8 49 TEARMRASHM 0 EABRELE =R LRE
BEZAN . EROANERERREREANZENETERH TR FMEAEE
MBERUSLFEBEEOFESBHB=ZEHMED, ARE. DESF BT ER
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2.0 e
B2
170 2
10 4 S 3 AR
S s B #il
5 g0 %3 °
z £3°  ofE
50 AT
H
L 8 e
LS o
-1.01 RnE 12
o glgs‘*%l
B2
2.0 : — :
2.0 -1.0 0.0 1.0 2.0
H—FEH (43.2%)

H148 BRESEBRERANETNE—NE_TNIBAR

2

g
w2 E2 &
14 o
£2
- - W 22,5
§o- gea TP g ° &
- B4l B/ 3
k5|
$.lw B w2 8
it
1
®
24
. R
2.0 -1.0 0.0 1.0 2.0

B—EHRS (432%)

149 BESERF2L2AMBNE-NEZIHAIUSE

AT JLEHE MR =R R ABFBEEMX T, SHERRNER B
B2, BRI MERS AR ZIU0T X 22 AFE 21 U BEEIFH AL
BMEEE MEAEH EXHBREEXTREFLAAFTRAHRPUS, £
SAMRAREREARENRREFLAENBELI ST RIEGRALBETREGHNERER
WERE, BREER—RIIBIAMALERORR, MUFEEMRERNEEGRE
TR B 3 A BF 5 S Bl B8 7 T IR 6 R TR R A R LA b B O G T O B R SRR IE B A K Y

HEEM,
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14.6 BTELHR

MREBELMTEE LR RL AL AR RANEALR  BAFEIUNEE 2
BELEZRL SR SELR, FRARERE - EEUE LW o HLER TR 2 AR
RS- AN BB EEET, BT LLARE SRS T AN KK
AREZRFFEN, ABREBFL S0, MR FERE LT BELED R 5 5%
WA ETHSR, SR CELREERSHMEREKNXR, &FUHERTAN,
MmEZERRET_CERWIFLR, T EKET— LRI,

BiRA 8 EE, HPUERAF A-—TFF 6 MBY, R 148 REHBER TR, &£
TXERYEBEFETOIN,VRSEE,OVARK, EFREREFBYHINX 8 B
BEHEHATHH, BXAUNNE—-SREEA-TFEMBYTHRE-—MELIRBELNE
P MBCHFESTREERIR 2H. XMREEFLRBEXNERBAEN T RETR
e 57

£148 A-FTHEHBHESIEETNSA,"U"RTHER O HKRBER

Bk
Jf

[ = e -
©O -~ O = = O O =
-0 O O = O = © O
_ e e O e = e
[ S =T <o SN e B s S o B 5 |
—_ = Qe e OO =

0~ O W A W RN =

14.6.1 HSETRHME

HEMFTERENRBES L TR, BEEARNTERMARKRBEMGERRE. G
EERSMAGEELRNBLBR, XEREZTREREN —HEENFERE, URS
HAAFARBRFERRREEANENE, IATRERAGRRERAESRER, £
WM BERF XK RBORBETRER.

EETRT NEEFEESHAMNERZ M RBERBNERIENFSRER, IHFHL
BHEESERSEN HUERHUELRTREIUEERT.. TUMAHAETEAK

S n(ad — bc)? . X
(10-3)E XK ¥* = (s )bt das)lcrd EXBBERZERSTREK, AA

. 2 ,
R(10-4) EXH#2 = L RERT R ANLERE N THRESXTR, EEEEHE
n

6 MERFMPZEM 2 EM S EH, 58 150 AREH 8 MEEXN TER A B2
x2 FIEKER .
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B B

RE i F W
A ye¥cn 1
A I 3 3

NN = 8x (1x3-1x3) 0 E
FILLTARE A, B PRI ' Hiths = (T X (122 x G+ D) x G+ 3) = 0

TR ACH
C C
A R i AR
A e 0 2
I 5 !
2 8 x (0x1-2x5)> -
HHBE xie = G x 2+ Dx(0+5) x Ga1D) = H4o
FARVBE A I AT LA E] % = 0.889, ks = 4.444, yr = 1600+ yhp = 2.880 %3¢
2 2 2
154 3 EARMLED $%0 = £% = 0,850 = K€ = 0.566, 4} = K < 0.360 6

54 2 EEHEYUE L WRESERES 126, XEEMRE . B M ERASNE
BRBE S EN 4 = 1, ,
T—HRE-ENEEEKTFTREERBZAMXKEEERE, HHLE 2x2 K5
BE, HHEN 1NN TF 0,15, 0.10 71 0.05 BEHAFH ¢ B FEHENE R 2.07,
2.706 F13.841, WAL «=0.15,MER I 5K ZHEM 5% < 2.07 , AT =0.15 )
BEWHKETER] S K ZEMXREBAGITE L, W RRSEE R, BN B
2k = 0o BXEETT LANE BT A 1Y #% EFIH—1 6 x 6 B, RIVARBHBRFIBIT .

A B C D E F
A 1 0 0.556 0 0.556 0
B 0 1 0 0.333 0 0.6
C 0.556 0 1 0 0 0
D 0 0.333 0 1 0 0
E 0.556 0 0 0 1 0.36
F 0 0 0 0 0.36 1
B0 Si 2.112 1.333 1.556 1.333 1.916 1.96

FHERBHRE -TEEINFENN BB/ ZREFF 6 MERB(EHE A S HWREKR
BB S RKERE S, BRI ERENFREE , BNE 6 M ERBPESHMK
BRZEIMRERR. EARLFPE-IHIRELR, N 2. 112, HEEMEESE —E
BB A MBYERTRER,

FEUA—MEREL, WRER U8 FERANTR, EXN T8N LHRMRELE 1
RER ORAIRYTE 8 Bh e HHREEK) , MAXNERGH LR E K RKEKREK
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RAHETES , TUMECMEMRREHRKREN 0, LR EXRTRAESLKFR
TS, RS ERR.

14.6.2 H¥idE

(=) B—KAVUHER,

MR 148K 8 NLHRETERABRMEN IO WAR A, F—FHALF 1,2,
3,5,6,7 % 6 ML, EMNE—-ITZE.ZEANRESRE E - odbEE4 M8 4
B ERRE AN O, F 149 FIHE—DHBNEE,

F149 BFESHBYEA=1NITEEFHSH

=g B o D E F
1 1 0 1 0 1
2 0 1 1 0 0
3 0 0 1 0 0
5 1 0 1 1 1
6 0 0 1 0 0
7 1 0 0 0 1

THEXHE—FHPH 6 M EERFE—HFEH, FENBFES/NFRVTEEE—I5
KRR, AEFEEITREETRZAN Y H.HTBEERRABS FHEM v5% = 6 >
2.07, B 52 EB/NT 2,07, AR EY 35 BERIRNH 0 XBE 5 x 5 B9 ¢2 HHEH .

H O o w

F
F)F0 Si

-0 O -~ o0 oo
-0~ O O O
N = OO O = o

B
1
0
0
0
1
2

-0 O O = O M

HXNMERERETHN,EETEBRF AR TRE NE BITRAXFEI ERE
B REER R, EFRPHEE - TRERN,

(Z) FZRUSHEREITE

HRTEBHMBE,F—-2dMN 6 M EERNFE—~F oM 24, LK.k 1,5,7 84,8
fI B =F = 1T B = F = 02,3, 6 RIS NA—4H,

B 2 WA SN EESRINHE, FTFEITPEATESRETETREMN o
H, A REBE#—F RS . ERITEBEM  EHHNF2.07, FEARAFENX 34
SEEERS , BN AHPHSEATUIARERIEN T AR ¥ HNSITRE N 4R
SREET AL LMK RN, AN ¢ HE LR BEN, SR BREL
To

BADRIBHERTUAREREI4-10R 55, BF AT TIER T2K5 %
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HHY A
B R

¥H/Y B
L/ i g

IRy

1 4 8 ¥5%
E1410 REXTHEDHIHAXBREN s MBS YHAERE
FriREMER(BYEF. EREAEFATE-ANILEES. KFHIURHHE

M5B SSRE KT, B & HFIREHY,
SRR RS 14-8, B ORISR LA E FrHEF B, 1553 14-8a,

R148 ATECHBRYUES T BETNIH EHECESNERSAHT

>
=
(@}
)
=

Bl W | W

£
4

i1

0 Aoy W D[99 VB =
S O e = =
S = O O O = e
_eem o O =IO O O
_— O = =D = -
—_ = o O o0 = O
_— = O O O = = e

% 14-8a A L, 58— 1,5,7 =1EEN 4 #3BY A,B,C,F RRIAM, BIX 4 188
YA RNREARN 3 M EEBRER R 1 RE R0, FH2,3,6 =N EHEIT Ht 6 M
Y iy 5 R R R 8 AT T8849) C ARE, R B EL B3k 84% . 55 =4 2 NEFEXT 4
SRR, ®AFREARE EEETHSRURAERN.

FREERBERTEAEMSLEURYERTLR, SEHENE LR PRE
AR BB RBES PR, ENEREZE LT AEM. B -1 E%E
BHRYENEERESEANEETHRPIREETR VA CHBYAES, CIIEH
REFERBEE. B, BuRAFEESHHROEIES PP RIEENANRTR,

BIEARI TR AR B — ERE R R, LB AR B SR X R (0,0) T
"B, XTE 14.3 AR Jaccard ME R C R K, HM—EXHPHBREBGAER
POk EETARTHARER, BEEREWHTETERTEH L,

B2 EREREEBRRER S RESHLEN SRR PE A MR, B R
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HAGWA - RIIABREH#—PRR.

14.7 FFLRW KHEZTEHZ

14.7.1 KHEKIEFEHNFRENRITIE

KBEFIRTER—MEFRNIETE, EHEXLHRE K-means TR F B, &
BE n MEE, GIEEE m MR, R 14-1 IR, FEH KBEFENLE
HTRE, KHELSRFTEEETENERBEERELCLHE, BAS RSB AHAET
FUILER:

(1) BAEERES LB BILA , X BARKYEXT S 2 50 0 B 5088 50 B s AR
RHE, BAMRBE KNSR ERBAAIRSE, TUEFMAESEABHHET 2%,

(2) BEMBELEF L. EHELRXNBEB(BORIR £ B)  AERELEIES
ORBVE, RAERP LM MBEER LT UERREARS E, BT UHTENA
AR EN MR F N SERRRREERE PO, FEEFRZ R BN E K E
BN IE P .

(3) HEHSK. ERBBNLE, RERBPLBE m B PH—A KR, AT
TUHRERSKZEMER, —BABEELE WRKER, BRE SRR L ik—
—HASCEERENRPLIENRP, TR TE-KSEK, HEBFBAE R,
—RARSEBAUTFERAOLEPLONVE,  BY - LEREIERGEHITEZE D
DR EBEENZBLZETN DL, F—FHEHRIEH running means 153, 318 B H S
SR,

(4) EAMEALIEAN, BRBE—RWARGFEHITEESRN R LEREER
BAEUR—-— BB S5 CERBRENFTNRPOTENRF, ZRT - KRERTR, K
B R AR, B2 58 B S E B AR B W R A E R SR . BB I8
WRUER] A E , B BERZKERRE ¢ M RPOEERTENBERERSKFHE
FLEREEENAESZ—. YR WEHERRERITENG R IR LK%,
ERSBERARAEILET . 2RAIBEKRANRES L HENRE, SWHERLMLE
MEFREESEAX.

(5) AEERM IV ELLNBER, ELANEABRHES , YR ELLUE LK
MERREESTPHMF EEFRENTHENAY REFBEVHREPLHMNES, F
EHAL, WHART LT ERA L .02 H AR, DUE 507 GF 2k 2 8] 6 R8I,
RZERXROL. BTN BEE-THENT, RESETBEELHFILTHER,
ANSRARETBRELNTMH XTI AEZRIER, HREXRTE, BFEFI 264
REDHLERHAFERE,

14.7.2 KHESEFEHNHLH
AREFE 14.5 TEHSERBENBREFTEHITT HRHRE, KEMBIERE 147
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Fi5l 22 4B 0 21 TR BB HIE, B 14-6 BRTHERRNER, 24585 K3
H, B1UAQSTBETEE BHT HHATMRREETASE LW TRBHY AR, EE]
PEFE IS T SR I AR R BRI T T AR /NEE [Tt AL . 8 2 T IREE
I IFR/NE DA B S ME AT REFMEAR, FI3IHAREERMEA
— A4, BLFH SPSS HK Y K W SR BFEX 22 AM-E#IT4E, CEREEIISR 3
B 3%, WL ERBEL, WHBPOETENEE, BRTEFRA ruming
means F ¥, K HESRBRFUEGEREEST 18 REREEL. BARERHFE 149
iR, RS ERYERENE REL~, 9 A1 TR KM & bR REH 1R
FUNE TR 13, BMRBETENE 2%, 28R THREFELBEBREBI 1B
B UAMOEAREFENE 3L, HEARERELBREN, BRI ERL 0
K S{EA RS BRI RER

SPSS By K W ARBFNH HBANBERNARERI, FAHENTHRBRLER
HOREER, MBEMBEAEPORNBIRE, 18 KERTIBPERETOLANENEHE, B
MERN—THESNE, BELPLZANERSEE. XTHEEB, XERIINAH
LESRERALEERERPLONERR (R 4O ARAKPLZ(RERR(E
14-10),

149 KHEEXN 2AFMETHSLAGRANLEBS AP OHER

& RS BE 8% % BER
1 R I 1 3.473
2 BEEN T 3 3.197
3 BBy 3 4.939
4 BREERN 3 1.770
5 BBV 3 2.668
6 BehE] 3 1.949
7 BRH/NE 1 4.518
8 HRT4L 3 3.457
9 W 3 4.571
10 & (&) 3 4.504
11 A 3 4.197
12 WA 3 3.622
13 AREH 1 2.982
14 EHEERE T 1 2.887
15 EHEERREL 1 3.877
16 EBEERA 1 2.777
17 ERAFEMI] 1 2.593
18 ERFTYED 1 2.889
19 HMEFE I 1 1.986
20 HRERD 1 3.019
21 AR TSR R I 1 4.644

2

N
N

BnE 0.000
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MEREBE BIMRABE AWM H—K, LB KD OHERYRE O, BN
[FEF/NE T B TR BHENTE NS EHARFLHERRIT,

1410 BR&FhOTEMEER

s 1A 4 | Binka KA 3
kw4a 6.564 5.420
BmERA 6.564 6.272
FIEH 5.420 6.272

F14-10B7,(DEAXPLHEANERXATEASAEANSAXPLHERH
()MXTF , AL EFRE K+ .0EHERNTFEMN&BBARMRELR P LHER,

BRO—JTTHEMNRAE 2 TAEMEEET  RBREA.TH,FIRER A
BLESR, RIEHM D RKNEMANE AN, XBE—-THEMFFRARS T EMEANY
HEZW, NAHENERESRFEANAN, TREZTEFATEERRARNE
o

RERERY, LHKNDREBREET running means F ik, MRELEKAEARIFL
ARPFARBRPLHOAE HAE LT FH, LT3 REREHERKHKT.
RIAMARGERUAELMA, 545 TERBARWERAEH,

14.8 HHIEABANE"

ERETERAFARN A= ETRE T REANHEEHEHAENEXR Y E
(REBRE[1993]MEEEF[2002]), MEMERSEAE 44N BHERRERE
GREERKEBIFOABEANER, NEXENBEEREEGTEBNE,

BEHIRRETERBENST. B 1965 FEEMM K¥EM L.A. Zadeh B 5G1R L EW
RENBESLR, EMBEFERBRIBEN —IEEN T, BHEERELHEAREMA
RHESHRERUABBHEETEHANAES. AN— I ERE3 R EFERE, RN
AP RY RR I B BR A 2 B A A B, B I BE BB AR B AR IE B TR OU IR 88 &5 3 A BB HE,
XEHARHFIEB AR

BRI R EEN AP EAAT RO LR, BT R 8L L6 R X R k3
TTRER . THES —MTRMTHREHERRN TR, %0 73 HARtHEER
(BRI )(1983)

BRA S MNEE (2,2, %3,24,%5,), FACZB I TEMNZHHYUERE K
(14-21),

xq L2 %3 X4 xs
|1 08 0 0.1 0.2
R, 08 1 04 0 009 (14-21)
% 0 0.4 1 0
%]0.1 0 0 0.3
%10.2 0.9 0 0.3 1
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R, F MR BT AR RE R LA EET BITEMA N, Gl EAR LRIk
AR, BT LLRBRBERIARME T B RAERUARE S 1 BB AEEMEETE
MR BEERFNDLE » M oo BABRBRE e (2, 5), MREBRR T 2HY), W
per (oo ) BEIE L, RZ, MBRAE O M MARBUERE R, FERURIBE AN AR DB R IR

XFHEERNTE,
% i = jHTJ"#Rl(xi!xj) = 1 (14'22)
BEXNALLEATRET . WHASNLHABECH B RARER , IHRIEM LR
REHEBME, AT R, B TRBREFENHEXRE A
le(x,-,xj) = le(xj,x,-) (14-23)

BOREWI X RIER R, BA BBRERXHE, R, X R AER

R A A R BN B AT SR R 2, B SR AN B R 35 R B R AR
B, MHXARNEEMER IRPFS5LE—LANZS5RE—XK, F2P 5/ BN
FR—HM, FAR(14-21) IR EM R EE XM R REFRRI, HUNE R,
FRMXRKTET 0.8 WREE—3, T4 (21, 2) P2y, 05) BH—K, BN pe (21,
%) = 0.8 2 0.8 up (x2,%5) = 0.9 > 0.8.FBERRMEBEY, x, M x; BWEKRET
Fl— 28 ABREFRE g (x1,05) = 0.4 < 0.8, 0, Ml s HABFR %K. RHERSET
FlE. HELE 4.4 F—BUREIBRS RITUAEEBHMLRBERZTRELN,
MEEL TR RERLS T ERZRERLEN,

FEMEMIB h RIEE R, RS AR, BN SM LR R T RIS
HEM, BURNXBET, BHE « My WEEN, FAUERENZANERELR GE
FIR %8 2 1« SHASEREEXR, XMHREIEM X REENHER R, = R,
R RELHM, “"RAFHMMEMEEARR, XBRINAUS HEMEREERH—BRAR,
MEES H REMEE R, MR, FWERA,

1 0.8 0.4 0.2 0.8
0.8 1 0.4 0.5 0.9
R, = (0.4 0.4 1 0 0.4
0.2 0.5 O 1 0.5
0.8 0.8 0.4 0.5 1

THEAHHE R, WE—THEZFITE 1 (01,%) B, RANTABETF 0.4
TER, P ox Al 2y 2SR RRE HPE « M ZENERELR WEER
HA L AMEEXR. NEXNRER 2 M RARBPERREDNRE. B4

i = 1—>min[,uRl(xl,xl),/ARl(xl,xs)] = min(1,0) = 0

i

2 — min[ pp (21, %), g (%2,23) ] = min(0.8,0.4) = 0.4

i

3—>min[pRl(xl,x3),,uRl(x3,x3)] = min(0,1) = 0

i = 4—> min[pg (%),%4), pr (%4,%)] = min(0.1,0) = 0

i

5—*min[,uRl(xl,x5),;1Rl(x5,x3)] = min(0.2,0) =0
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RGN 5 M EOPE R KK, 18 3] max (0, 0.4, 0, 0, 0) =0.4, AR T
B R, WA TE. REIEH R, WENTERKXTRET R, WHENNTE, A
ygz(xi,xj) = ygl(x,-,xj) (14-24a)
BAEE T UBGIH Ry = Roe Ry(R; HTLRABUERT i) RiHE R,

1 0.8 0.4 0.5 0.8
0.8 1 0.4 0.5 0.9
R,=R,-R; = 0.4 0.4 1 0.4 0.4
0.5 0.5 0.4 1 0.5
0.8 0.9 0.4 0.5 1
AR(14-24a) AT LS Bl —BERL BN FETE m < n-1, 8

Er(mat) (%5 %) = ppn (2, x) (14-24b)
AN BT GER : (DR R 2 (o x n) WERE, n AR LENEE, B
m={(n-1) 8,

£r(n-D (%5 %) = pra(%i5%) = prenen (%, %) (14-25)

KRB b NEBHERE M(n - 1) ZEHHEBESE R, WEFRET R, HC, (2)
R, AMUREBEEMHRYE, MALREFEEE. B R, KBEHEHXE,E
EMEMERE, XETUEESER R, . FMTERL,

ELEMB TP, EESAELE, n =5 , HL R, ERENSENELE, THERATE
B, EXO<A<, W FHABREERA LK », Mo, RBE pp(x,5) = A, Flz 5h
BAH—%K, :

MRE X = 0.9, A (%, x5) BE, LIRS BRE, LEFH 4%,

WRE A = 0.8, BA(x1,%,,xs) B, HMELAES B HIE, TESE I K,

WMEE A = 0.5, HA(x,2;,54,55) B, LHE x, BRI—IK,LHES 2K,

mRHE L = 0.4, MATERLHRBRE -2,

AIREEWARBET A BEREF EWMELENEROTLAMERERERE
~,HE 14-11 from,

A
A
109

10.8

10.5

10.4

X5 X, X, Xa X
H14-11 EMBAZRNHERE
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M EERIHART I, 3 R R AN 4 4 M BHNEREL HENRERBERF
BL,EER— MBS RENIEE, £ 14435, RIGHELFHREN—TRA,BIE
EHRREL B EZ AT E R KL A, RN LR ER AR RS
PR—A PLAXTHRSABELBERNEEHRLIR, ARNXIFBTHENG R,
RS2SR T LB S 28 B R ), B O B T 46 0 8 18 T 3 b SE 4 3 43 — 3o SE AR B 56 &
BEERW. SRBXNA -EZRARFREREHEEN I RERCOER, EHE
RAFERBRX DA

HAMREZENABRMERTESNSAYEFR, ARERNLFARNE—&H
BENE AN EROREER, THHRYHEEHRCE —RIEME R, i AR
RFHYRSBERXWFREB RN, TEXRPRRABX T ERFR, THEEE A
BT AR BA R Z TR T BRI RS o

BB EPR AR T IR B "M BRI "M ARTE NS 14.6 TR R ITE
ZAARM 14,7 FHIESRM K HESXTEERUN I RB I AR
LRKAR, KA BENRNESE T HENSTH BT RERE . ETHEHEHITXT
RMFERE BN, BB FES A RN ERMR PR ERMEMNRN, X
Bz WA RN ARARTRIE R,



FTHEE FASHSXEMIEHE

HH I R—FX LSBT ERE T FEE. AlU—MRARBERRA L
RRT AR, EH BB A 2SR R o] fE 0 K. b AR R AR 2 0 45 0 B
WARTER, SFEMIMEAE LENMLE KD R AZHEEE FANER R
TR I8 55 22 3 o 220 T 208 A R 5 4 ke i 8 R R T BB K, % B AR — A Btk
EHENEETE, MREFAR, FRRBHEETEAARFTAEBRNTEAR, X F—
MRAKBEHES, RIFERBUERTRL4AMNRABCEY . BHEE, ERANR
MIE RS, 540 BBk R AR B SL AR A AR MEFE AR HIME N R 2B THRRP B 28 B — R O 3
XESMNBEEFHEAMMERRPERE SFHFRIANBETLEENBER, BEAARE
FRP KA R R ERRR, A BIFRATE B AL SEM KBS, ERERER AT
FTEHARWRESLA(1987) MG REEE A EIEA TR EAFMBEHBETAHN
EEREMARE BRI ENEER ANAELR4RXABFT BEASH
— ABBEL. ARNMMTHELE BRANBEREHNMEBIA BXHRABRRAEAA
HER PR EBABTRBELENFEERLR. TEAZTE T OHA N RITE TE
BRA SEGHS T HRAERZRN, BREEATS, BHNREHMNARS, BEE
SPSS BRI KT, AEBEENBAN W EATHE, RF 15.2—15.4 Hitig
HARAFHIFHE, X3 THANEFBREREESRET R AXFERERT4RER
R HE AT AR 3%, M7E 7TAF 7 24 DR B /5 BB e 15.5 W &5 B9 RE FH 324
7E 15.5.3 /AN 338 T H B4 M B A R LA BRI, 8 RES R IEE N TR, £F
BIEH AN BATHEME T ETLEYEZE,

15.1 AZHHAHEXRFERE

B 53 i 2 A AR T LIGE S B 15-1 KRR o

B 15-1 BBl FRE-NFHERANBR. TEPERSER{N A B HAE, MEAN
LERAT x, F o2, ANBERFR, EEAFIRAx"H“-"RAHER A F B PELE, BR
TERIMEAPLESHEE. BEBFRTHAER TSN ERSWITREESS
i, MESAAHEHEEEE, AERIT—IRENER 2 = a2, + ay2,, FTEAE
R i BB IR R BIRE (2, %0) , AT RATFE A 2, 1, R B ERE 2, HENTRH K
INEHBZEENABRTRATHB—AEFERRK o, M o, 2B IARH 5, EHNB L
AR, MBEXEERE o, f o, FRITBHREN HEFNE LW T, BRI 2 H
BB B A AN LA KRR T A HH BEEFN o) M o, RATTEEHITIREAE N
B 0 3 o S 33 A3 A R R T PR R — N BB SR AT B 2R B PR 20z TR HIBI R, o,
0 ay BAIB R REL, 2, R LK WHNE S BAREE LA —RH I EAHERXXE
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E151 FAAEBAXEHINSGHR
R ER (3| B Joseph,1979)

B X8, ISR SCR R HFIAR4) 2 HIEFATEX KB, A B fE & AR A RA R K
/NSRRI B B B B AR — b A B LR W LAE B &, T A S k% - M RE
B x, Kb, W EIR KT H BT 8024 BT AR E = RS ARA

(—) ErH 5 R BT M2,

RIBEREE TR LR «, KITHEESHF B, #*E%#JEU@%&XT&’?%MSE
R ABMEARBEMRALBENLBLEETHL, IR=ZFEEFTEEEMN,

1. B H R REFAR LERIERO TR LM, FERN 152,153 1 15-4 =55
BINEBREAR T BEEHN T EMN RPN ERE=EEAN IS, 0
SPSS MM INELL . BNRMEFRB ST EER « WRERR FSH N RETFEHF
KEE, EXNCHERBHEESH, FREAANTERB/IMARMNEEREB A EEH
HEHELESEEBRANPLZ AN IRES REREEIN LA BHLREEN LR
2 AP o L 357 340 50 S R O e S AR B A 3R, 7E B SR B SE A T R R 3 A M R O R 4
BEB/NFAETHALEABNEALREE N ESR T &8 ERIANERE P(G)
AR, AN ER T I BEAERNRABE BE=AHFERFET LMW
M, E—EXGETEMNREY UEMHZRK  AMELEHANBERFENN, ZREZH
BB ETE-RE_RSAFBEMEEH NRERANEBERFE A, TAHA B
MR IE 25 43 A EL H BR A9 576 36 48K S0 4 <5 0 155 o 68 S 5 3 B ) 481 Sk L AR S et O w87 3 B
5 5 B 0 ) 54, T AU 3R B R T w3 3 B A AR R O o

2. BERE MNP AN BEHIEE BRI S — B4 2 AR UE R 1
AN FI B BB, T n AT (n ~ 1) A5 o8 H (B2 45 F 51 B8 BT ) 7115 28 9 TR
BEAHEN EERBEREEER AN — = AN BER BT E LA BITH X
ABRINBEZFNAHER, ‘
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3. SERREESL AR R BOUTT UA 2 Mol B a2 #or ik, VAR B 4 2 3 7 AR 4 T ok
R BBTIENHFEME, CRIELSHER (2,52, 5,) —RIAHFIRE HEE
LRREIN AR BN E RN TH A BEEE, B2 B RN 8 A 5%
R MEHMAERKEM. 758 R Z B M X %0 T RSB F R At e
MA G RE AR BRI T BEL Mk ik, B 45 M 5k B AR 8 — & B0 J AR YO X 34
AR TTRR R K B S A KA sk 4, R o BUBR X HI BB A KRR, RAUH
ARG RFEAA B R, EHARMRELEEL

(Z) w5 ek BB A 2ok o

B 15-1 BIFFELER RIS AT RE L A AR AR F A A E4hA
REBYH , RELFEART BANTEARI A H. X TEABRE, 7T LA xR 5%
ERER. WRCHEBNLZEEN n, HHH kA SR IT 5 BB, 3B 4 0 %

fo 1B SRR TR B0 0 X 508 4 31 R 0 B0 A T RAR R B9, B R B R A B AR

WREATHMNBIERIN, HILRET KN “leave one out” W T ¥s , BB REE —1
R HEBRFE AN B R A R B, XA B R BT E S HER LR A BT HE, B

H “leave one out" M FRHRIRL . — R B ATE K/, EELFRAH A H &

BRA BN, HRREM AR BT ER Wilk’s A HRER,Wilk's A [HHE X 15.5
FHRITE,

(=) 2R 5R 24 28 B 4 5 o 3B TR R o

AR LN, RAFEEBRAIT AENTTHREHIEETHRE, X
TETHBEETZBMANREH TR, SO EEX FHI BRI FTRERR
W, % FE 151 MBF, BN EAE », X FH B B TR 2, h KT FLERKNBER,
FIH R FERMEEMR 152 A WRIEHEE »; CETIRELES, BB
FIF B ARE o WEEIE L FA R« X T H A B EA TR AN E R 2, 5HFB 4R
RREBERARP BB T R « W TH BB TR, SPSS KEERTHI T HBRF
B BB (o x 1) MEWER, ZEMPTERAHNB S SETERBAIMNEEMHEXER
BOIFHERENRNEES,, BREMERPHTEOHIIRERE T AR H BB R
BRI o FRATTHE 72 3548 R 4 7 (|1 385 1 [

FEHK3TENBARSANE =M, BERAXBRMNABFiTeHEaAH
HO MEMERAMNBER 24, XRTBRAEHER, (UK 15.7 1 15.8 & & LA
MAF LTS EEX 3 TAEENEE, TS XENA, EERE 15.5 FHEL
I 5z o

15.2 HB&HNFE”
BEE n N ERSBBT A, BRANER, CNEE 0 M n, NEER, BIMLEHE m

NEREMIR, x; FRE N LEHE NRBBUEF HRECHK . HTHMNS AR
BRAETER. (DXFAARAYRFIESSHSEMQ) W IIKRNHIr 2EBGHES, A
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Si= Spo BEAMMFTEEN S Bm x m HIEH,HH 755 FIEK s, WE LR
. Z":(xki-ii)(xkj"}j) (15-1)

n -1
% Mz, R R M MATHE, I EEENAR ENTRRETZ, FEELHHA
FIECE S &:0p W)

sij=

F = ag+ a %) + a5 + ** + ap%, : (15-2)

R o B AP BN R ST EALEET LT E A H BB HE £, X

BAREAT UHEHH DB AN EHE, B 7,7, MASBIRTE M 3. R H 5

WHBRERNANRFEAMLEERRK MANKNFTE ST S RE/DNANKE X

R R EBRATEREE , T F-~ A o0 18] A BE 25 R 7T BB o B % AR 48 b 38t i SRR 22
S RBE R

B % B 2 BRI A SRR U7 5 AL, TR 5T f s RSP RME %, BRI
POEHHN T %,

2 _ [(nl - 1)8% + (n2 - I)S%]

o (ny + n, —2) (15-3)
HAFE & REBEARSEANESHEREE FAFETEARBTE 5
st= m(f -+ n(F- ) (15-4)

s3 BB REA A 1 V-1 50 5118 43 0 B BB BE o BT O R SR B 2 A K (15-2) HEIIE o

2

E,{Eﬁééﬂl‘ﬂﬁﬁﬁm‘?ﬁmﬁ%ﬁ@tb{ﬁ%” RE K, bR B4 47 10 2 A B A 3
PR R RS E AR RN, By RS, MERT - e
AHRMERASLEAR 7-16>o§ﬂumﬁﬁﬁ§ JRR R B T S EL R 2 3 o, M
EREHEFRREAN, X BERTEEESEMITE, TR ERS MEie. TIUEHR, %
EERERMHRMHERER o, (c WHEERER = (a),0,,a,) ) EHF

S, (% - %) (15-5)
BT A H R (15-2) B3 o H. R FH S, BANHBCEHH T EERE, >, M x, 45

BFRABHAFLBFHRE HETTUESL, HAPHHANELNEZEG - 1) BHEE
JE S )7 B e A 2 (R B 4 R0 [ 5 R BE RS A 07, B

(Fi - F2) = (3, - %)'S.!(x; - %) = D? (15-6)
Lk AE—HP LN REEYS DL K
DY = (x; - %)'8. (% - X)) (15-7)
x; BREF AN ThsEMENRER, R15-7)RATHEK
DY =-2(x/S;'x; - ¢|) + ¢ (15-8)

R e, WAL1R—MHE, c RSAFNEXHERFBRANARE », HRMERE KN
B HRSREH D R RARETETELE AE AP oW D RERFT D, H
D% = - 2(x,S3'x; — ¢3) + ¢ (15-9)
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K59 ERMARINA RS _HE R EREHF BB X TAEM— LR BT AR E %
EEAEA B R B R B, BT LR E D REE L E6E, AR WAPHH—H, R
ITH7E 15.3 RARIT IR G RE A 3 IRBE B AT 3 50 .

15.3 BEEEmHAEx"

E—WIE T BEHR TR, FETRRSE S ERTHIN A ERRE, K
BN RAEBAF . ERANNBREEERRH TN, AR 15-1 £,A,B FH LKA
B—NHL  BREM - REBELENER (2, 2,) , EEHAP0E, EEE, XL HE
MR —4H, EREARIMETRABNRREEENEENEERSGE B NY
8728w R R, BB B BE A R A B4k, i B YL R R F SR X
KEM,BEEWERMERE, UMD B R S S A 6] F s A A4 ob O IR BE
BRER, F U3 1INTHERNEAE T HREEAES (AR (14-10)) . = EEM
I x 0 ox, W S REEBP R

D? (x1,%,) =(x;-x,)'S W%, - x,) (15-10)
SHMFTEERE, BERS>0, ATHEENHE, AP OLHER X, Bhp. BEXTFRA
BAE S =S,=S,BEMMhr ZEEEE, BLAEMERS x AR AP OHER
BE B P54 5 A

D (x,p)=(x-p)S (x-py) (15-11a)
D? (x,02) =(x - p)'S '(x - py) (15-115)

HER NS RER L E
AD?* = D (x,my) - D* (x,py) (15-12)

MR LD > 0,MAKE x HERE_H RZWNE AD? < 0,BALK «ABE A &
AT ZEERENRREET AR 15-2 2 —~RABEETER
B+ By

ap =2 - BBy s ) = 2x - BT (- ) (1513)
' 2
S A = 5 - p) B G(x) = S A 15 13 THE R
G(x) =(x-p)A = A'(x-p) (15-14)

G(x) 2 « MR RIRE, A BN BB HIE o, RE BAFRE xHEK(15-8)F0
(15-9)A[ 7, GIREFANRBFTHE -ME RS ANRENE, -

15.4 NHEEEFANFE"

B—HAAN D RERA S, BN, ¥ X B B A R S B
AHEER EX ARSI BER G AMRER, BB ZHNH. BRERES
BESEHEIAHERE P(6) TRAME, HAMERAEHERWR K2 HE, AR
Clilj)=C(jl1i)oC(ilj)RARBT GHAMTERIRAIARE ¢, 45715 A K W o7
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FIR TR IER BRI ERETR K. FTEERENSA,
BH &k TEE G, Gy 6, BT R ERBCH fi(x), Bk 6 HBMBRY

P(G),HE ZP(G,-) =LCGIHRAERT GAMEFRAERET 6 AERMIRE

Wi 0 CG1J) > OHIR i = o CCi1J) = 00inf = 1,2, k) o T BHEFHIB] B0

2 TR R B3R 415 P U B 20 A 30 0 D 35 J /. D S 4 ) 8 2 5

FELTF P(G),f(x) F1Ci | ) BIER, T B HE T 48 2 X T80 B 28 ORI 4 = 2,
QA SRS, E

fl(x) C(l [ 2)P(Gz)

WR LD > @I DPe)

file)  CUI12)P(G) .
ju%f( ) S CI11)P(G)’ Sk HRTH 24,0 € 6 (15-15)

R P(G) = P(G), BMINERH N SRHAMBBHEFR N AEBRBEERNESE), A
C(112) = C(211), BIPRRA BT E RN K BHE, MAKX15-15) WEHETF 1, XK
T HETHANBME, TEBRTFAAEEER £1(2) 5 f£(x) B4R BEERHFR
£, P(G) = P(G)AC(112) = CRIN S TH £i(x) 5 f,(x) RMNESS%,
X B L o 38 40 31 5 B G R A 58 A SR A, AT LA U B 3 1 R DL T S ) B B A R L

MRRRERBRE C(112) = c2 1 1), WALK x HET ¢; HEERNK

P(x | G)P(G,)
DIP(x 1 6)P(G)

ERRMNBB N HIHAR(RFEEEAR(4-10)) o RF# P(G;) BEK 6 HHM
SeBRBER WA LI AR T G SRR T L8R AR 5 504 A T e 4 3k
BRE P(G), (1) AR ENBEHBNBRRMEHN,BE P(6) = P(6,) = 0.5.(2) A
%J#Zk%iéﬁk%ﬁ%,u#ﬁﬂ@#ﬁﬂﬁﬁﬂﬂﬁﬁﬁ? B G tﬂfnéﬁﬁ'ﬁéﬁ%$, A

) =
ny + ny

AXFHY ny T o0y, FHREHES 1 %ﬂ#ﬂi 2 #“B’J%ﬁiﬁcﬁ o

P(x | G) BEMH x 72 B G, P BRI AR HE3 OB AK M T B 0 25 3 43 A R
fi(x) RER £, () R IEZS 534 8RB, 0 ELH P 3 (B 0 07 25 07 LA TR A B S 35 (A
EMb, 4 P(x1 6) BRTLATE B BB ATA AR (15-16) AT L « 4515
RTEE G G KERAMGEE P(G, | x) F P(6, 1 x) REBTF BT K/ E L
&z HETHAFKH—H, SPSS KAF AT LURZELRRERE, KEEREEBEFETS
S BN EFPTERAH LR T & AENEREE,

P(G | %) = (15-16)

P(G, (15-17)

15.5 FEESEEE XS EISE6) BRI 8 E R R Hi 5

AFTAE R 3 TR E AR AT R S e R BRI £ R R
Tk, URE B2 ERBMZE S Mgl &,
FTHETRERRRMEERM K- HES R PEY LI R T MR 22 4
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ERIGEABF. ATETFLE, AW HEAX 22 AT HEEEAR . % 147
FIMTX 22 AME 21 BB TFHE, FTUEHTHHEBER, Wad s FEE
KM K- HESUNEEIHFTES N 2 XK 2 46, BANIREREHAN, F14
BFELI o AL WA BIM G E ML P E AT S B TR MBI 2B 5T 1 FI AR IE
NEETE, 1A, B2 R 11 A, BRI T BRIBSIEYT 1 MBS h/NEL 1T A
HFRERBFEMERMBELESETHR. WRERBE—-HH 2 AFEF0 N34
BOHEREMK-WESUEEENREUMENETH P SBERMS I —%,H
Ward’s TEERBHEM U WAL 5 AT RBAF I TRAH A TA, R
KHFERREAERTA T (LE 14-6 F1E 14-7),

15.5.1 SPSS11.0 24 £k £ 8 #I 51 43 47 12 FF B0 X415 4

FHEMA SPSS11.0 KM LEEHAN ST BFERER FENSRER, EHRY
o34 B R AN G, R B[R] B Xt SPSS = H Bl 447 B P B s A S MR . BEULH,
BIEE ZRBRAHFSFTHER, ARAN B EREERBMAETHIBR, LB AITIEE
T T 40 51 B A SO L X O T Y N A K o XA SE BT I

HAFTPERNAEBE MBS G, BFILEA 11 AFE (FBELES I MEE+
MNEIFMATH 10 AFBENFIS AT LRAE, IR 14-7 9 SPSS # # 5 3C
HHERM—IRER, I THZEERRE N 1,5 R HBE 2, % &R ERE
30 FEHAGHBFUXNET P EIRASRTRZMRTENBUE, REFEHA
ST B BB SL R 28 21 N BHRARMEN AN EEMAFEFESBEL . T Classify” T
WHEAO:(D)RENANERER P(6) HE. QERITEME B &ZEBH BT,
ENERAP LA DEER, EMNNEBHEZIMMENIEE, Q)EBEHAAD S
EZEBEES. BB G EF D, BT 0K”, BT SATH B2 EF

15.5.2 H1T SPSS11.0 R4 L ERBHASHEFNEBHABBRE

1. BFEAFIRILSRA L AR S AR E fM#E AT B EE B (5454 3
R 222, B MERSATHTEEKENESTE M ERNEZR,

2. BEFEREHREARERMMERF ASHRESTERZINERLK. X
Bl mEREE P LEHA ARBERBABERERE SN T EEEEZ ERENH
HBr. TEMBEEEXAN1 - RAL,RAIER SHUFETENEREEXER. &
7B NI B 2 B XA AN By SRR AR /D T ELRT BB 5 | A 13 o BRI o

3. BFAH Wilk’s A BT A B RBAEAN K B EHEER, IR 15-1 FiR. Wilk’s
AMHEXHEEHNBSHANBEL TS S FFMNLE, ERHIB2 AR
KREFANERFTEBBEONE S, Wilk’s A HH7E 0—1 [, X MR ERE
T 0 KA K EEHMEI A BB, HIFH B BB ERERE ., EFHAAHHEL
B REBAAFEZRAZHRET, Wik’ s A BRI AN —NECRN 2SR, B
HHEETHABHZRB I THAIWBEF,1 = 0.013, + 28T 0,y B HIEL
FEEMBERAFEERNWERE,
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#1511 Wilk's A\ EFAERM RR

Test of Function(s) Wilk’s Lambda Chi-square df Sig.
1 0.013 47.541 16 0.000

4. BHAF KRB RE. BAEBDSHEANNA, RER—THH R, £ 1522 A
15-2b 53 7 45 th Hn HEAL A R AR HELL B9 A 5 BR B R BL 0, EAT50 BIRT BL T 45 HEAL A0 R A7 1
I R EEBE ;B ENTRALR(15-1) BETT45 B 5] & 5o

F152a RELHNEHRY

Function

1
[ S -0.358
= -2.071
5% -0.827
B L5 2.366
B/MNER -0.929
BR -0.791
LES 1.051
J- - -1.140
B % 0.203
iE % 0.760
IE & 0.709
£ -0.356
R A 2.449
BBREA -0.483
s 1.270
LR =E 1.245

152b FRALFH EHAEY

Function
1

MK -0.189
I = -0.558
A -0.432
HIHE 1.561
B/ -0.681
H % ~0.356
LtEB 0.564
BE -1.033
B E 0.140
fE 38 0.596

E & 0.754
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#x

Function
1

o A -0.180
R A 1.936
BRAA -0.317
kL4 0.527
F 1 5 R 3 1.273
( Constant) -173.525

AR R B R B R B P A — W BT R AT R 4 v AL Y A ) B RO ST 545 3
P 2H o BRI B8 4, R 15-3 BTR

£153 FAFOLHHNES

Function

Cluster Number of Case 1
1 -7.819
2 8.601

MR LR BATHT , 78 “ Statistic” X FEHE H #E T “Fisher’ 8" T, B F U BR R EF R
BUAE B BT R B

5. B 4 Y “ Casewise Statistics” BB R T B — M LERMH S NER, RFEEBANE
PR it Fele A A B 4T B4R, LRI A 918 4, BE S WA E T O RN S RER, LHE
HERHATS —ANERERS, XEANSMNEELER BETFREET SHIE
KK, XEARTFIHIH, .

BEGANANERLCLER, EAITSLENERSHAMANTHREHE,TE
HFA MR BAR B R, EAS AL, 2 21 AEE KRS H 5 H 5
USR5 K — B, H 3 3R 3K 100% . 7E R B 43 BT B9 404 B BB, @ R 26 B B B
BRTESM R, 1B 2478 34 B B BUS L 7T LATH B 0 R 28 BY U X R A S AT B BRI 5E
REEIMES M EHTHA, BMREXUSIHEEALE 24, WARTH, 55 +M0
HEHFHMERTEM K- HEF U RERE—EW,

SeBR R R AT A A X RoR A TR B R B A o, R, R
W, BRANEREREEERTARSANZGHTITEBIN, X T EHLMITE AN
FERBT —FFRZ N “Leave-one-out” I 5 , BB KK — LR HEBR RSN T B H B R ¥,
FH X BE TR T 48 00 35 B R B B B HEBR SR IR B R B4R A HXT E T B, X T 21 M
&, “Leave-one-out” ¥ B M HT M &5 - A 2 DL AEBIRA, 43 FIRAR LM B ZIES I MHAN
G S, BRI AL T4, “Leave-one-out” ¥ Bl 43 #r B9 ISt £ K 90.5% ., & 15-4 2)H
RERLCEAER, FHLETHCE 21 MHFEASTHTB RS ERGHIIHER, KRN
T2 ER 4L 8 ¢ Cross-validated” , Bl “leave one out” ¥ H| 4+ Hri 45 R, W W5 2 SERHASH 2
ANSERRHE, BIRKHE 1 H, F P “ungrouped cases” B A BRI B INEXKR HF .
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R154 LANANFTZARLERTEAR

Predicted Group Total
1
Original Count 1 11 0 11
2 0 10 10
Ungrouped cases 0 1 1
% 1 100.0 0.0 100.0
2 0.0 100.0 100.0
Ungrouped cases 0.0 100.0 100.0
Cross-validated Count 1 11 0 11
2 2 8 10
% 1 100.0 0.0 100.0
2 20.0 80.0 100.0

AFZTHERCTUNBEHE G0, B 1522 248 BFHHNEINWEF
B, RN ASEA LD, AL AR, FHHEAERRRFFA, KB
AR EBRR . AERIANITRFNFEREERTHE DL, AELERSK
BARMEEEMETAR EHOAARLLL, REAGTHBENEMBRARBEAAT R
WA ERFMBBE RGBSR 2.80, 5HRT 44 .0 A H18 53 8.601 ABEEIT,
ZEETRABATR ., HAH SN EEREEFRRIEH KL E—ERFHORB
HRE MURRESARAZE, EXAREXRENREERET THAMBRMOEE,
BEAEBIRMRLATEWAE, NXEBRIHEN TILEA, CEEETRATH, HARKTEAH
ARUAE—ERTHREL,

8
E ¥l
o tmxm
Al
s
ﬁﬁ
‘ i1
® 51
24
o HmE
100 60 20 20 60 100
H P o 0B L

H152 285BHBSHNENE

6. &, AMIEFRETHERLFEHARBRE T EIRENBAR, WHFETHEER
SR AR B R B BR BT IR A R /N o X AT LA 48 A HE 4L 0 51 R B ) RBOR A3 3R 15-2a 5]
HTAREAA R BB E R ARTEIUE A, B LARA &S EROH IR
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HATF2, AR, BASTROFAINREER/AD,/NTF 0.3, HLLHEITE 3 288574 3 R
THREDEXTERE, BASER, W SPSS H 4B FHIITEE H — T EWER,
Ik 15-5 fim o GiMFERE TR B & BG4 IR B Sin 04 3] ok BE B A S R 3, 3F
BBMERI IS HRARBRB T BZBX AH BRI TR, B E P HIIRTHER
STHIF RBRIREBE K . BAREGHFI BT E BRI H B BB+ REANERAL
FHE], fER B ATER R R B X 43 %€ vl R 6 S A0 2R S 28 2 5B i 3= BEARRAE , 4 9058 1o £
FERERER TSR R, XEFEFERE A F BHFHRAHNE.

R 155 AN EMERE RMEX/NET)

Function
1

B xR -0.218
fK BB 0.190
BAERE -0.176
R -0.160
i 0.145
E & -0.140
MR B 0.138
HEEE 0.125
LE& -0.118
i -0.117
- -0.110
HESA 0.088
I -0.082
LA -0.071
REEC -0.066
MK -0.044
1] -0.033
BE % -0.026
BWREA 0.025
BR 0.016
mEBy 0.015

“xRRBERARBNATHISN,NEADERURHROER,

7. SPSS MBI FFARGE A P 8, BT LI M AT B, Bl M =
R, AR RE, N E N RBRT T EMNF.

15.5.3 ¥ B SHPPOLA E—

1. XFESHASEEEEK. ERTHR G RIAFAREESBAREAHN T
B—ARTIR . ERTESEEMITS I UE B XA AR 2R ERAX R, BRATE
) R SL 45 TR 37 4 B SEE B M A E . MBI R ERAMERBRA, BENEE
SR REEERSTEY WA RIS R . ERAREA T OHRE K58 A (Outli-
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er) ) 17 15 £ 5 W ) 51 o 0O R 8 0 0 2801, T L 358 46 15 786 9 Kt O B o R o 22—
HMEMRTR. FESTH SR, EX R RN NE, R e R E A
HE B B Lk,

2. BREH T EN—BHERE, 15.2—15.4 M+ B0 =F 8 47 BB R 2A =
FEM B, BRI BB BT B BF R0 S0 B TR M D —
HRTR, MESERASRROES, SPSSHHANSMBREREETRE V2 By
Box J7#% o {B Box MBI H AN WL ENBEE —EER, RIBET —FES B
HI B B e . '

3. KA SEREKE. FTRIHEHEGNR A P E B E R, XA
R Box RBAER, BLEBE KD, BHARRAES ST B R, B
PIRB AR R D AR AR LENEIE . BEEETER o > 2m, PEAEBEATE
RIBE T 2 RS BSE o MBI B 0 SE A A B A /DR, %5 1 24 vk /0 156 197 B
BH. BEERADIHEEEN—MUSREHR T — 8 SWE AR KR,

4. HFSE—A KRNI T ERITR EXHRET ZTERK E FTHK B
BA TN ERESEREBR T S EREEETREARE, FoAHiTien
B AR IR LB G H ARG AR R TR E ,E R &SR KRS
ABTFEEAFRTRKE, H B4 B2 R AT, Mt FAb TR, B R IR 5
BEBRETREXY, ITEEANASNES., EERBERPHRRMER IR
BB M BRI B, 36K B AR B X S B B, 6 P B AR RO kX 5 B R
HRBHERAFTEE HANENREBRTFERTREE . BT F R AL
B UAEEN X EREE N, —REATRNRYES, A ER AL TR
HLBTHREERE B 4D

15.6 MESESHERBANSTHIG - RETEHENEHZ

15.6.1 R HEER A4 Hag BB SpsS MWiFIE

BH RGBT S WEH BT H o 15.5 IR H 2 MEEE L BT R (2,1,
o) — BB AKI S RE o (ERAE IR B B R R AR B T B R A
P, 35 BN AU B4R 0 B8ORS TG 20 B A R P 53 17 2 ) 4 A
LT B B ECH B R B AR A IR ORI, N R B T B Rk BHR
PR RRE— AR B — AR T RBR AN TR AN ER, E-SH
HRBRAK MBI X — S B 0T R AR, 7N 8 0 A T2
A7 BB 6] A AR 36 P T R 1 B 2B 0 U BB 0 SRR, B B — R MR R
BEEHEACBEA TR, W0 05 A FRRRHR, HEE S AR
HRF A PSR O TR TR B 41 oK 2E TR B IR 028 BAR TR A 45 B 6 AKLR) B0 30 B 78 55
WEMNBLIR, BEBERRT WA KRR TR, HRKANBRART
I, 2 O B 00 58 T LA R IR o 57 40 90 R B, T LA I B B 4 T LA 2 2 4 SR
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., RFHEHEEBEREEEERT R RIS,

IS B 4 075 2 3 B A0 0 5 B AR AR A 155 9 R R BH BB 22 B 1, S #r
R 11 4R (S RB RN T HBE F/NE IDMATAH 10 HESFENREA
BHA, G AEEEMETE, FH SPSS #2714t ot #2 2 T FF SPSS # 5 4 #r 19
EXTIEE O, 8 A4 2548 B AR 4% 43 25728 B 1 BUE 8 B A 3 BT B B B SE K (R I R
BARFEASTHE) , 2% 21 WM BHEREANTHERRA, X5 AT 285EH B H A
AR — . 7 EFHEHE P IEFE“Use stepwise method” , X B X 5 HE H* “ Method” 42 % 3
o TE“Method "X EEF A FEL G REA, FEEATEHFTEAR Wik’s A, Kk
BRBRNTE, SEEBSLM TS, SPSS BRIAME Wilk’s \ H ik, ERESEKNTIER
HFEMFABEERT, RANEFE, ZERERMB UK FinFEDIHMEN
3.84 f12.71, BT “Method” X% HE H £ 32 “Summary of steps” BT, LA E £ 545 M $h
iR, BTEERERTERLAEFNTRERED, AWM Bx FEKR K &R BHFE
B — 5k, B 7E “ Statistic” X G HE AT 58 “Box” s M”, “Classify X IEE PR FET 5L
HEBEMEFN, LEERANERER P(G) HE%.,

15.6.2 SPSSEFHITHEEZR S MR FH 5T H

1. ZEREAB SRS LS SERFAMYN, BEURILEHFIRERMARE
EEE ATHRNMINEERE SMERTHTNEERBEENERITERNEHRE,

2. EHERME Box BRI, 25 BT 4 50 18 X0 B AR | i O 22 — B R Box RRBEGE R
(£ 15-6)0 WT 22 AMEHELER, G E Box’s M =18.335, MMM K F K E KB FHEK
FR0.171, HEESEHKFERN0.171 AT, Box K 50 ¥ 5% 5& T 1L A AR T2 75 41 /3
BB BN FELREERHRBRIR.

F15-6 RBKEhFTE—HMEMN Box's MBAK

Box’s M 18.335

F Approx . 1.406
df1 10

df2 1683 .537

Sig. 0.171

3. BEHIBRE S IHERETREN Wilk’s A 8, 8= Wilk’s A [HR/HEEH
AR AR Wilk’s AMEREANFE MG B E MM HE. BRSNS H 8RN wilk’
s AMER/DN, X 0.221, T BRIEH wWilk’s A B E B E,HETEN FEST 6.87, KT 3.
84( W3 15-7 % 159), B T BB R G ¥k AR, E_LREFRCENEHAET,
BEHAEEMFA TR Wilk's \E, T EE AR R AR, FHAYHE wilk’s A EH/DR
0.84, F > 3.84 , XRE—ES®EER MAR/PARMEESABE, HEUPEER
B, A BARYE Wilk’s A fEHE M FESADT 3.4, HHBFRITE L, B ER
FHITHEMHEENIEA, SYEEHFAEMMERYN Wilk's A HA FE, MRENTE
B FEAT 2.7, MZERE ARG HR. EAATRERECETBBRHBRGH
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Ulo SPSS B AFIR(FK 15-7, 8 15S8) AL CETBRAMRETBNEZE, Wilk's A {HM
FHE,FRMERE 5 Y MEEBHET , B840 B 5 o gk sk v A FElA B 2e 8 8 0
BBk, ETREFBRWEBER, XEMFIHTBEZRNE =5, D YEE, B LMgH
B/MESE 3 BREHES, A 18 P REETBAFR(FE 15-8),

R157 BREBEHNSHBFATIRFESRENA TR E

Step Tolerance F to Remove Wilk's Lambda

1 | i 1.000 66.874

2 BE 0.645 82.060 0.464
BELE&E 0.645 29.691 0.221

3 i 0.574 37.530 0.128
H ks 0.432 48.996 0.155
B/ 0.666 18.583 0.084

4 i 0.429 49.337 0.127
ELmR 0.395 47.652 0.124
B/ R 0.658 8.238 0.047
B R A 0.690 4.467 0.040

#1583 ELMEANSMBFATEIREISERBRENIHERR

Step Tolerance Min. Tolerance F to Enter Wilk’s Lambda
3 MK 0.727 0.431 0.437 0.039
A 0.760 0.425 0.222 0.039
= 0.579 0.333 0.265 0.039
tE® 0.898 0.392 0.194 0.039
rE 0.759 0.392 0.310 0.039
5% 0.282 0.282 0.018 0.040
E % 0.877 0.411 0.552 0.039
IE & 0.802 0.349 0.199 0.039
HA 0.796 0.425 0.461 0.039
W AA 0.690 0.395 4.467 0.031
X3 0.778 0.377 0.625 0.038
s B 0.918 0.427 0.254 0.039
MEKEHEHK 0.511 0.314 0.043 0.040
£ B 6 3 0.854 0.429 0.353 0.039
A 0.653 0.358 0.003 0.040
A 0.972 0.428 0.866 0.038
FEE 3 0.899 0.414 0.175 0.039
HRERH 0.573 0.424 0.236 0.039

MEISSAIAL,E I8 MREZRP, HHIAN Wik's \HB/N MHEFEHN
4.467, K THENFE3.84, AR KEERANIENF4 ML BB EALR, THER
A, UEBEESASARRE KT REAFES SR, 25 HETBER,

RIRBERENEER, CEHE—SHFARBHNTRN LR, HNAK Wilk’s
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AEMFHE., JRYERE4NTEEEG, HH BB Wilk’s A EHE KT 0.031, #
HE, R 159 PRIVEE T SPSS BES Z BRI EMEEE).

%159 RHMEHNIHEIRFESHAERBHHTR
PR AERIEY Wilk's A (HF FHSE

Entered Wilk’s A
Statistic dfl df2 df3 Exact ¥
Step Statistic dfl de Sig.
1 B % 0.221 1 1 19.0 66.874 1 19.0  0.000
2 ELAEH 0.084 2 1 19.0 98.775 2 18.0 0.000
3 B/MERE 0.040 3 1 19.0 136.369 3 17.0  0.000
4 L P 0.031 4 1 19.0 124.251 4

16.0 0.000

At each step, the variable that minimizes the overall Wilk’s Lambda is entered.
a Maximum number of steps is 42.

b Minimum partial F to enter is 3.84.

¢ Maximum partial F to remove is 2.71.

d F level, tolerance, or VIN insufficient for further computation.

4. 7% 15-10 BoREBIE BB BB P A B BB A MER K, Wik’ s A=0.031,1R/Dp. B
FHEK AR R, BB 3 9 4 O B FAR A E 2 5 B 3, LA B R B A B .

F15-10 HBFHBE Wik’ s \ERHF FHOERERE

Test of Function(s) Wilk’s Lambda Chi-square df Sig.
1 0.031 58.951 4 0.000

5. F 15-11 F3K 15-12 25U 4 i br v 4L A0 3E bn 4L B9 A B R BOR B
1511 RELHANEBRREY

Function

1
A -1.399
HLA® 0.730
B/NEE 1.348
hRRA -0.571

& 15-12 FREAHMHNEHRE

Function

1
B R -0.923
BLEAE 0.535
B/ERE 0.607
B S A -0.452

( Constant) 5.359
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B U R ARV AL B 2 B R 3R B R

F =5.359 - 0.923(8 %) + 0.535(H- L/Miw) + 0.607(B/NETE) - 0.452(5 1A A)

(15-18)
PP b b A S B AH 40 O I R 348 43 43 B 5.055 F1 - 5.560, FIF R (15-18) AT LU
HEFSTLENAGES , TR LERBEHASFTEH B, ATIRBEECEHFSFOERL
FI W B B IHA B

X R 15-12 M EER P A EMERE (R 15-5) T L, 24 Mk T g HREs 4
NMERMEELSEEHNEHEETHI RN, MARS XA T AR AR MHME K
BREMS ARESHEAXNER, XRXRUMM Y ENLEREMAZNIFERNR
EHERAEHE,

6. &I 7 P74 H B “ Casewise Statistics” 3%, 7R 58— 324 1 SR 1R 45 10 43 41 1 24
FRE, KA FE L BFHAR LM DRER, HRASANBESE, HEELOREL
F& R 7 B UE ( Validation ) B 3 5 43 B A BE 4T “ Leave-one-out” i B 1IE , 2 A5 775 106 ] B 0 45 5
BE2AMBEHEERSAMAZEAREL—, KA ERBEHLE 100%, XHEBXFH
AHEFIMERELRFERA L SEEANANEREERT REZS RFE R NERT
BREANTEBEANAG B MEEHBZLRBEFEAOEEBNREMAEHALRT
H,5eEBERKNHHE R B,

15.7 % E&HHSHF— AN RHREN= BT

A% BEHT ST B 40 b B JREE, O B I DA R S B FR AR R R R TR A AR 1
Blo FAWHIELEBIHNRE 3B 3 MU EREE, ML ENERSAN 3 AR 3
HU EFHRBHAF 2. R IHENAEEARNSTO T EEL LBV BAZ 84
ML, ARFEER (VAN REWBERAER—, TR RE (¢ - 1) 4, B%
BAAREE. QB MR ERBNE T ZN T LRERA RN, B ENEH
FIBRFHERRE, XLENEEATRNERILMASER, IR BE
HREHAIAR. (ARERYEERRTABR—H,

THEHHEL-IERFITREAL BEAFHNIFTROLE XX THEENHERS
R IHIP T, REERUNFHE>ES RREATESVER. HEE
FRAER, FEVL VS R W JL R B <7 T 1 R0 R 35k L /N UBE % BR B 4B S AR it ik oh
AT RERRORT AR EHES N ZRAERGEAEF ARG ERM b & BT R
Bo ZHEFEFEN9NEHPFEMAIVTHENE T LRBARIE LRWFEBEF 0L
FOURARHR\X LTI E AL H RO R % i 3ok, R4 T Lk sat
HEWEHE, RATERERBE KRB X AW MA . BEEEBES(2003) XA+
FEMANTENR THLESE, ERERMAF LAERTESE, DR R ES S A
R ANHNERENTEABR (K 15-28) . X BRI F A7k, BER
MR FETTRAR, X LR 9 @ik i 2 #0386 FRMAE N EHFIEEHR. BF
ROABCERITHE - EAARIK0 7)), BEO A) W16 /), BEFG KM
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B (11 )R 53 FEAER S AR A, B3 T80T 4 R E 7 4 5 o 53
HATHE, BRALWERBELE . X 5 A KBS R BT RN %A Y
BN, BUEZENRFRSEREBLENBRARNEREA T, S RES S8
A A R BT R SF (8 1), 3B (10 ), /NXUBF (4 B ) FIBRSE = 2 DART (11 ) B9 3L 33
FERBR, FEARERETEE XN A T HEBENTHREREEE R
RAEFHMK. 86 FEAK 19N TREBNT BIIEASE 1528 hHlh (HxFeE
BEK, TAENEGEILY), HASHERT Al, Ba, Ce, Cr, Cs, Eu, Fe, K, La,
Mn, Na, Se, Th fl Ut 14 MR, Kb T RENF K AW B EIB TR E X8
B, THEMA SPSS i 5ei#t 7 2 e R A K 5 247 o

15.7.1 £EEBR BEHBHH

1. XF 86 MK E SEHmEREL SPSS B i, B 86 MLk, BALHARZAE 19
MR B N EERN LT B EFE RN BTEK, HOERE 4 M EBERNSHER, (DT
FAFGHHENEE D MALSLTER, HERR, BH A4 U, ERSNEF S5 A%
BH, WMABERE 14 M TRADHER., BHESEMTER, LB 4 M ERENFA,
(2)7E“Statistic” 8 H ¥E— T Z 47 Box’s M, (3)7E“Classify " XHEHE O W, B H H KW £ R
BE P(G) M% ERITE A LR HFIES, SRER, HREHNOBRE U RICE
=, R RHA T BB, ERA LA S RWEEBF,

XEMERHE P(C,) WEBRREHNT AT 5 Mol E MR A% B H 25
K, RWHF 20 A &R, Hfts 4 Nk AE A BTE 6—11 B 2R RITEERLN P(G)
H%EMREE P(G) ERTHRANER HERDREM RSN LK, GFEREALMT
BrEc L ik (A7 B ERNER) HEII R RANER TAZAREWEMZ
—RIAEAEIERA R, BHEB L L WFEREN IR R KA WA, A%
P(G) ETHANER .V RILAHRIARBRAMNABRERERERESEN,

2. BFMPITRHE W EZENEZNT

(1) BFEEXNSARNTELE, ATAMNM L& E BT RRS AT R KA
BEMOHTERMWEZHRIELE, FIEGE, BVAFRERSENATRE—THFES
B B S — I BT R IR 15413,

®1513 EEAERMHE-FHERLE

Wilk’s Lambda F dfl df2 Sig.
Al% 0.640 6.744 4 48 0.000
Ba% 0.207 46.057 4 48 0.000
CE 0.583 8.594 4 48 0.000
CR 0.366 20.792 4 48 0.000
CS 0.714 4.798 4 48 0.002
EU 0.447 14..866 4 48 0.000
Fe% 0.626 7.168 4 48 0.000
K% 0.616 7.487 4 48 0.000
LA 0.550 9.836 4 48 0.000
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SR
Wilk’s Lambda F df1 a2 Sig.
MN 0.516 11.278 4 48 0.000
Na% 0.131 79.895 4 48 0.000
SC 0.487 12.640 4 48 0.000
TH 0.382 19.452 4 43 0.000
U 0.345 22.750 4 48 0.000

RETRL, 4 M oRBEFELHE- SRR, 2 E 2 HAMEREEEH. W
REANTREIYE-BHERE, ERAEA AR, TLE BN EEFHR.

(2) B4 E—BHEMN Box’s M RBRBESTT, HHBRR M4 S, Hofh 4 ALK
BRAD HERTEEH.

(3) BFFAH 4 MM KB IEE , I3k 15-14 i,

+£15-14 4 PMH P BREMBOSEHER

Function Eigenvalue % of Variance Cumulative % Canonical Correlation
1 16.689 49.6 49.6 ] 0.971
2 11.370 33.8 83.4 0.959
3 4.577 13.6 97.0 0.906
4 1.021 3.0 100.0 0.711

B~ H 5] o B0 A A 1B R 5 P X % R B KU B 8 43 W AL AP A S A E T L LS
8, 45430 51 o B 45 A B B A R AT 2 A0 25 IR 48 B A TR, S W i 0 ) o 0 BT B
BHBEFHNES L, UEFRZH I RHAESH I RBEPHNE", ESRANE
EE X RSB FEE, ZFAOROEBEEKR, 55 2 KRR R B 45 1E
BANEPLABHBERKN T E, XTHREEMBLENENFAEABESTE
EVHE ERA B A B o F 15-14 5 & A 5 & FOR B 5 H AR EE H R/DHIKFFIH,
AU EBELEAIERFREETENER, E2NKRZ,E0A L, BEE -
PIRBAELEHFPHIERCEBAEENT .. RPBRE—FIRBBHERXRRR, RIEHA
MBS ERTEREMHREE.,

(4) #15-15 BEBFRITA B Wilk’s A HR, BW EHAHNB 2 HEKN—H G
I, NTTR I 4 5 B R A Bt . BB TS —47HH“1 through 4”387 4 > H 3 %It
FlE Wilk’s A, E 2 4 MBI EBAMM Wilk’s A HEHRB, BRE—TRFBME 4
AH B RBH Wilk’s A {H, Wilk’s A T LA ¢ B, BT 4 IMRBRERW B ESE
KEEH/AT 0.01, BB AR HB A HEHEH, AEN T HME 4 A H B B 5 4
KRB HENERNTEDBEN,

# 15-15 Wilk's Lambda %

Test of Function(s) Wilk’s Lambda Chi-square df Sig.
1 through 4 0.000 331.940 56 0.000
2 through 4 0.007 209.840 39 0.000
3 through 4 0.089 102.941 24 0.000

4 0.495 29.897 11 0.002
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(5) & 15-16 MK 15-17 BAREM A SR B AR EAFI IR B R, BHER
HEBBER S A, F 4 DA RE MTEG)FELEHE, X FREMFFIEE, UFE
JE PR ) 5 pR B BP T

£15-16 FELHINEMAMR

Function
1 2 3 4
Al% -1.316 -0.335 0.444 0.617
Ba% 0.596 0.332 -0.870 ~0.355
CE -1.423 -0.778 -0.229 ~0.488
CR -0.501 0.268 0.393 ~0.198
cs 0.420 0.775 0.157 ~0.009
EU 0.402 0.752 -0.551 0.923
Fe% 0.273 0.199 0.206 0.264
K% -0.332 -0.435 0.073 0.207
LA 1.090 -0.515 0.139 ~0.016
MN 0.185 -0.247 0.259 ~0.359
Na% 0.967 -0.335 0.662 0.156
sC 0.861 0.805 0.242 ~0.545
TH 0.458 0.291 -0.608 0.650
U -0.623 -0.289 -0.058 ~0.739

®15-17 FRALANEBRBR

Function

1 2 3 4
Al% -1.015 -0.258 0.342 0.475
Ba% 73.076 40.782 -106.727 -43.596
CE -0.098 -0.054 -0.016 ~0.034
CR -0.023 0.013 0.018 ~0.009
Cs 0.088 0.162 0.033 ~0.002
EU 1.051 1.965 -1.439 2.412
Fe% 0.459 0.335 0.346 (.443
K% -1.033 -1.353 0.229 0.644
LA 0.121 -0.057 0.015 ~0.002
MN 0.003 -0.004 0.004 ~0.006
Na% 5.602 -1.940 3.832 0.902
SC 0.453 0.424 0.128 ~0.287
TH 0.101 0.064 ~0.135 0.144
U -0.531 -0.247 -0.049 ~0.630
(Constant) -0.106 0.275 1.005 0.782

R 15-16 FFR 15-17 PR REAT LT B G LE 8 4 A H 5018 5 E & 4o
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A MBS E. RI15-1BIIBBHAPOK 4 MK FBHE, BRA P 0TEIEFFAELA F)
PR B ) B AR B
F15-18 5PABN AT O BARAES (RFIERAL A E&ITH)

Function
Predicted Group for Analysis 1 1 2 3 4
1 0.139 3.792 0.931 0.200
2 6.085 -0.959 ~3.488 0.374
3 0.722 -1.442 0.422 -2.643
4 2.007 -5.0M 3.066 0.741
3 -6.531 -1.723 -1.617 0.268

(6) FRFFH i B “Casewise Statistics” 7%, B 78 B — ™ ST/ Y R 1 S5 36 40 26 A 5 K T BB IR
KATEER A AT A 4 DA B R E S, HR TR AP O S RER, IR B &R
MK REH AR L, “Casewise Statistics” FRIT R IEE X, X BRI FLIFIH, M“Case-
wise Statistics” R A A, REAR T E RN # 36 5LEBRA L GHAMS LA, BHXTE R

§—§ =98.1%, s B “leave-one-out” 7 B HIMIELE R , % # 36 SLMsh, B4R T R

#86 1 # 137 SLAWBHRA, 4 M BHAR S ILARET H, SHXER 94.3%, “Casewise
Statistics” Ze 5 H KA ASHH B TRMIERE R, W TRFASV B HFESE, M,
/N AR T AR WU A0 33 R R MR RE BRI # 66 F # 60 S SRR H AL
LA, AR 31 HIRBR A HEARIRE . FARIEE TR BT
B om0 AN BSE T L A R R R TR R B R A R A=A . Y
REFEFARIES BB ROURY L ERE, 8% %540, BEFENEE S 5 MEK
EiEwhh TSNS RS RS RAR T mE R R .

MHNAITHER BT URABRE RS, BIS3RS3NEHRUE — S H P B

6

gy @
44 : 2
, wmern” M153 RHESHSDBHE
2 AE— 8=4H
91 3 0 8 4R B
g 04 ) . °a B E(2EMRE)
T2 . A 86 ¥ o - %
' °o o B
o0 * Bl
-61 g% o EHgL
8 ' . ® 3%
-10 -6 -2 2 6 10

B FIR R
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MM B AR, E—-HEHINEBENTERE S AT ERN 4.3%, AP EREHLKE
MM BETE E—HHERNABRERN 436 5K, A TR =AM 4 LEED
HEH.

B 154 RAXBRE, 58 153 MEMRENEERE—ME_HH R, FHEHHETKS
MR, ST 5 AL, BIEEBRBEENE-MBE_HHIRENEIREEL
EH— KR ETAR—H, BENEFERFES  BHANFP LR "HEETR,

BH AR
120 80 40 0 40 80
s11 LE L L] T LY 122 L
8.0+ 551 12+
51 112
511 122
551 12
51 112
511 S 122
404 851 %* 12
511 112
551 122
51 12
511 112
551 111111111111122
.0+ 511133333333333332
5333 2 ML
53 * 32
5 53 dhgeql] s
53 332
53 333334442
-4.0+4 53 333344444 422
5333334444 4422
544444 % 4422
5 EEE
54 4422
8.0+ 54 442
54 422
54 4422
120 80 40 O 40 80
A B R E
* AL E
15-4 RFESWSIRERZREAIS
B X B ()

(8) JRI6 2 H7 2L B0 2 2 5 R B TR 9 3% , SRR MW BRI LA ), Rl 4
MR BR (K 15-19) . SHAERCRAAFNRK G AR EHHNHXR TN
BERE,

F15-19 ZHHERE

Function
1 2 3 4
TH -0.276" -0.091 -0.226 0.153
U -0.246" -0.240 -0.221 -0.048
Na% 0.454 -0.494" 0.303 0.132
CR -0.057 0.365* 0.148 -0.255
SC  -0.053 0.292" -0.002 -0.189
K% 0.080 -0.194" -0.108 0.190
Fe% 0.083 0.181° 0.154 - 0.056
CS -0.099 0.131 -0.072 0.128
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#x
Function
1 2 3 4

Ba% 0.408 -0.103 -0.432" -0.279

LA -0.036 -0.101 . -0.385" 0.053

EU 0.158 0.116 -0.363" 0.260

CE -0.050 -0.127 -0.322" -0.127
MN 0.213 -0.046 0.020 -0.391"
Al% -0.166 -0.065 -0.047 0.206"

“x "RRBITFEMERKKITE, BFIH « 7K I R R A XE AR FHE

HEEMERERT N, Th, U, Nafl Ba I E—HIRHEEFEMEH, E _HHRER
MAHTEREL,HWEE Na, K, Cs, AR Cr, Sc, Fe %, 3T ILEM Ba WE=H
FIRBTRERB K, ML FEILE Mn,Cr, Al fIFF T Eu S X355 WA 5 BEPE mE KA,

15.7.2 BH ISR K& KM 554

ZREBAT RS EZRANIF T EAITREET 15.7. 1 TR REBERH
FR#EAT, FIREE R SPSS BB FF . BENTE 15. 6 Tl BIKZE £ 5 X8 H 51 40 47 b X T & £ 7
EEBRMHASNSBRCETER, BREATPFAFER, AN EE0EHXMREERHA.

1. AREBAMSTTEAHRAR 15.7.1 T2 EE R, B R B 4458 0EE$
BELSMEFE. 515. 6 THEEZEL LA F 5 SRR, 7 “Method” X i HE
1% SPSS A BRIAR Wilk’s A FE: FARMEM FIERE, “Classify” X iEE P RER B 58T
H15.7.1 THESERBRNET -3,

2. BTG RMEUH T

() XEFRAFBREMDFE-RERE. BN TFERILE, ZLREF LR
KN4 FHERPOOEET 741  FABBM ST ERMEE LT ,Box’s M ERIB L
BT, HERMFE 1520 fin. HEZSBEDFE—BENBEREREZ,

F 1520 BEhAE BN Box’s M AR

Box’s M 372.982
F Approx. 2.742
df1 84
df2 1979.774
Sig. 0.000

(2) BERNHELR, BBEETH Wilk's A FEM F G RE, 28505 % B
MBI Wilk's A BRI FEBEFN TR 15-21. ¥UOTTELHEHRE, TR ALFAKES,
FTHTIANEENFEHB/NT I U BFRTERIL, SERESHEHFATMEKBEALZE
HAELZE Wilk's \HERMFER LETEERXERFIL, BEMNEEX 15-7 X 15-8 B4
LA,
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£1521 BEMESHEANIEFTRAFENTBYH

Entered Wilk’s Lambda Exact F
Step Statistic dfl df2 df3 Statistic dfl df2 Sig.

1 Na% 0.131 1 4 48.0 79.895 4 48.0 0.000
2 Ba% 0.036 2 4 48.0 50.413 8 94.0 0.000

Approxim

F Statistic
3 U 0.012 3 4 48.0 43.858 12 121.9  0.000
4 SC 0.007 4 4 48.0 35.503 16 138.1  0.000
5 EU 0.004 5 4 48.0 31.381 20 146.8  0.000
6 CE 0.002 6 4 48.0 30.699 24 151.2  0.000
7 Al% 0.001 7 4 48.0 28.422 28 152.8 0.000

At each step, the variable that minimizes the overall Wilks’ Lambda is entered.

(3) H 7| A B ATAFAEAE AN FI B 3 A H 39— BUER B . XM HI 3R 15-22 FIk 15-23
Bl HI3R 15-23 ] WA FIFIH R LAEFHHHBAWERRBEH

#1522 EMAHBHHHEENENHETRK

Function Eigenvalue % of Variance  Cumulative % Canonical Correlation
1 11.003 49.5 49.5 0.957
2 7.107 32.0 81.5 0.936
3 3.451 15.5 97.0 0.881
4 0.667 3.0 100.0 0.633

F 1523 HHSAMHE—-BHRE

Test of Function(s) Wilk’s Lambda Chi-square df Sig.
1 through 4 0.001 302.781 28 0.000
2 through 4 0.017 188.463 18 0.000
3 through 4 0.135 92.196 10 0.000
4 0.600 23.514 4 0.000

(4) PR FEESR AL I FI 3 R B R B, 3% 15-24 FOR 15-25 4 B3 H kr e 4L Fn 3B
WELRHRNRBRE, EEA MR, RIER 1524 REX 1525 PHRHELNH
ANHH RB IR HBEE N R RN A E S, HPRT 2 M EHEBRE T £H
TER K 81.5% . 3 15-26 HH & HFIAH 08 4 MEVREL R B BB B E,

#1524 HRALHINEHEY

Function
1 2 3 4
Al% -0.603 0.274 -0.486 ~0.826
Ba% 0.721 -0.141 0.655 0.408
CE -0.848 0.892 0.306 0.513

EU 0.504 -0.477 0.499 ~1.112
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£
Function

Na% 0.555 0.599 —-0.614 -0.005

SC 0.550 -0.942 -0.591 0.801

U -0.280 0.177 0.621 0.260

£15-25 FIRAERHNEMRY
Function
1 2 3 4
Al% -0.465 0.211 -0.375 -0.637
Ba% 88.507 -17.306 80.395 50.062
CE -0.059 0.062 0.021 0.036
EU 1.318 -1.246 1.304 -2.906
Na% 3.213 3.469 -3.556 -0.027
SC 0.289 —-0.496 -0.311 0.422
U -0.238 0.151 0.530 0.222
(Constant) -0.690 -0.699 -1.452 -2.246
®1520 HHHNAROLKHZNBSY
Function

Predicted Group 1 2 3 4
1 0.446 -2.877 -0.973 -0.158
2 4.673 0.863 3.037 -0.471
3 0.755 0.920 0.201 2.147
4 1.225 4.413 -2.580 -0.438
5 -5.511 0.891 1.328 -0.224

(5) FERAT AR A B B M TR, SPSS BIFELH H B R R BB 5 R
AR B ENHEXREGT A EN S MR (% 15-27), Rk, AR ARSI TR
TREREFIAZD, BHLER D" T8, X4 MHHNBEFTMRAHTE S B R (U, Na,
Ba),(Na,Sc) ,(Ba,Ce,Eu),(Eu,Al) 52 38R 5 451 8 BB

R1527 LHER
Function
1 2 3 4
TH* -0.421" 0.193 0.083 0.058
U -0.326" 0.258 0.270 0.073
cs® -0.264" 0.206 0.245 -0.079
Na% 0.517 0.698" -0.270 -0.073
sC -0.038 -0.377" -0.024 0.196
K%*® 0.052 0.308" 0.261 -0.014
CR* 0.217 -0.281" -0.008 0.061
Ba% 0.488 0.157 0.544* 0.175

LA® -0.173 -0.063 0.468* ~-0.228
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ax
Function
1 2 3 4

CE -0.076 0.135 0.387" 0.094
EU 0.196 -0.139 0.395 -0.462*
Fe%* -0.074 -0.167 -0.050 0.348"
Al% -0.212 0.060 0.041 -0.231"
MN® 0.112 0.008 0.158 0.205"

“x"RRBTPEWNERKH TR, BIF  "HARBEEMERNMRFHI . " RRER
BRPET , REAFTH B

(6) KL RIC Bt i “Casewise Statistics” RF|th o BRE LA IRF LR SAHM
BAT AR KA BB A BIEA 4 M REHE L BETEAMKTRAFLHD
KEZ,ARIRTRMKTHANEREAS. AERFSREELIR, EKRRTFIH,
Tt 2 B HEAT “ Leave-one-out " I HIE B H B 5347 , &2 2 MR R BIRHA . RAERAE A H 4
W, R # 137 ’%H‘%ﬂ%@]%% #36 ERHBIHEAMEF LA, “Leave-one-out” %
TR, R # 137 BRUTAB AR S ILA TR BB # 36 BRABRRARRA
BT R B AR EF N 96.2%

W 155 BRUSBE—ME _HHRBCILARMM 3 FERFNEAE, BHRERSH
M R4 B AL, AR R F B SR AL E .

Xt B R NS RE R TR 33 A RS E5AMNERERER
E.EMNEHREARFARBA, LR ERERIHBELER, & 156 BRI HRIKE S5 #
53 A& 54 HB A RS BRESF BN ERH 3B RS 54THERBER
EEF, TURBX B AR ERPRAESRBEA NG RKERENG. TR
4 VR R SRR A T AR B AR AU, AR 8 T B A AR AT B R 5 2 AT AR SR IR SR, ML D
B FEE R T UM R AETEREERS R A8 XA HIA

6 3]

F°
44 . M155 REEsSHS3RFE
EE— 824
2, . ) * g 515 80 0 4 45 B4 B
& A L vm o+ 5% X (B & 0 i
E o . a )
= 1372 - 1%
® -2 ﬁe@e o HIH I
ol ° ega * L)
e e o FiL
6 | ' ‘ o B
-8 -4 0 4 8

F—ABR %
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6 [¢]
&
4. M15s6 =W FRRU
o g— MR
21 . * 8 BAEFEHMOEA
» Aﬁ“i . * o . 20 H(RS MEH
€ 0 a s . ° . o’ + B ), ERABM.N
i 2 N mumrmns
& - eg} + o HHHF i
y 8%++++$;‘§°+ * * ghA )
ot %oy o Bl
. ' .+ o R4,
-8 -4 0 4 8
H—HBE¥

15.8 AIHEMEAEZHEATEEHBEZG:
UEEFAEEERITE S

1999 4 Ma( ¥ ) ZE T B 5 A FI A T L M % 1k (artificial neural networks, &
FANN) I REFASFAETRE, KILREAN e XS HTHEHE, 25K
WENFALIHENMZ T ENBTERRARNES FBNTETE,

AIHERERELT Y KBHEREHEMTAIMERY —FMITEF &, #W
Z2MGERBFENEREATHR  KRAWETH TR, METAEEEZ . 2SI . ML,
ICIZAEBE BRI, BENRETMENITH, 1943 FRXE W LY F K McCulloh
MPER Pins HEARBTHETHENEYER, A\ATHENKZTENEERREER
1982 4E Hopfield 32 H B BM 2 R E BRI AR5 O E LMW 2 PR, LA K 1986 4F Rumel-
hart BB T X ERKMEMBEERAMMETRETEURE, ECRAXE B AR ERET
AP LR AT RN —THZFR B EATERENMEHFBBEREIRANEER.,
ANN B R P AR Z R A, 7R | & F i B B 5 R K SE R
W EBEOREHHBNE,

THEAREA ANN THSEXN TER THERXNRN. SLTENREHRERREN
ARNAENAR, KITREME X =k 7 FERF WO ERELEEHMYHE
SEHER MR ERRES — WS M4, 13X P48 58 i 2 > 88 XF R H1 7 #h () B A
HATIRB, BRI E R T 3 KM 4 —%K,

T @ TR TAEREEE ANN FiREREZEMEN TIEEE, XANME P
ZLOAIR . AFRAAR BREEMHLEE. DABFERABEI T TESEBI#R,
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WMABRMNE I MMET , RH R, SENXEPRAEVREKEFEHETHEE. —
BEALT , MRBBERNTRARD HEEUERBEHLEGE, MRYTKRKS, T
SRENGTE. EXFTEFTLESABRRBEBBE T SHEE, AiITEHE,
RIMBERBEEEZNTREON R BI3IBRBHEF p MR, EFOSERNFIFHES3
AR AAARETRIR, KT RENE =R, SERTREELWE"H
HEER.

HREMETZ R EERNMNENE 157 Fin, MENBIREEIEEFNISGHES
HSERH . MERZEINESHERNIBEEIHN, (D » MEAXBERZEL m 4
BRE(x, 2, 2,) MK(B—R) HABARK m MR THASEENHF m
= 9. (2)m MESIMIAR R HANE A" L B L RERNEMET X FREBERHE

WETLBAGSE n MWL = Exm +1 % b XH m; REIARSE TR

P15 S BIAGE 0%5  A 25 BOL, J  J2  — X1 465522 D A0 R B o s T

—MRER b RER b WA TERORE XA ARCTUERIEEME x =
(21352, 20, 1) FALEINR W = (1), w05, w0y &) FIBI A (3) BARRR B A &
MBARE [(NRBE—F W) # NI, BRI T 5 50152 A% 8 Bl )2
B R, T REBIESHWRBRE, % W B ERA sigmoid MM T, =

1—1(—_&—-)" BABREREFESRELE0 S 1 2 A, MEBLEERLRY, (O
+ exp| - 9

HER B R R A S0 2 0BT R 3 A F RO BRE b AMESE, R
(s R I 401555 0 A U 1 VA 2 0 0 227 6 R S B A T 1
BRI AR, B sigmoid BB B GHH . XHMEMEHE 0,(k = 1,2,-p)o(5) F
— 35 RS P4t AR S TR Q) A BB SR T LA RESE S LA A S A 0 R
SO P, 6 0 TSR ST B T U SR 1, T VT
7 B A 4 T O A AR A B0 R K T 0 A, T A R
A VL 4 15 5 0 PO 40 S SR 1, T 2 /60 15 S B 08 04 (6)
4B 2% T AL G0 KR ALE , BR S BR AU B 2 F 2 e T H AR, B

Zp:(Qk - 0,') = min FTB¥ I RMRAW TR AT E, AENARE R, IREHK

}Zlﬁw ow, B MRBREBUKS, KR T MEWEIL AT LA AR AR
MATHLAB A # T A THE MK H %,

DEERAE-HRHMMEHIL 77 B AT 77 AR P3®RT 49 5 HREENE AR
BRAAE—RB A REREEIFTERNEME, 28 ETFROREREE, HBE
CZEMNREERSEANASRERZEAREEL. XITMIBRE LR A THERNE
MET SR, EVIGHMNETR TR 28 FEAHE, SEREBRHIFTERE 6%,
DEFRAZMES 24 FRA B RO AR RE R R, B2 815 # i3 8 3%
HBA, GEUATERSANHTENS IR HTT AR, FINNESTHESLTR
PATHSNENEENSE. YRAMBTUEARNEE, BDEHN THEEBEEX
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157 SEEREMGEHTEER

M2, EEREEREEERRAFE -~ KEAATHENSE T &,

ATHERMBMAN BB T LEHTHRN SO HT TE. ATHENE
ERTESERRATHBEEREANER, B H A AN SR Z. AL
—BEETRENAFNERR RN E BT LUAZRKEAXRA BN RE,BERXY
HHMFRA GRS B BANKE), BANS TN REERESSREERRE
LEPFEPHER. EFHLENBRTRE P, XFMHTENZRELHAN, BREARME
S F % CMRRNLANBEHLARBE FREREZARE W%, 4
MATELEANAHENBEY BELTFEFEME (mx b + b x k) TRENE, BRE
MEBBEEMBERD(RBRBEHNZRBEN o x m D), BUNRBEKRIRE,
AUHRE, THERBMIMAATHEMEFETREZSEENITHXERRE
XX EBTFABNAEWER, NEARPBEBC AR EEEINEMERE TR
W EERZAFER . X T ALMHEMNEBNERNEE TR ES L% (1997) K47
B, WNZSCHIE T T A B A A < B S0
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Ulnxw) =1 m x m BresERE, FROVEBIE R R R R 5 5, IR BIERE T K
N EANEREYIN, ARRERERAEN, BEENERNEZFHMREEL
M. RMNFEERINERE, PEULIHER 5, CRFBHEREAL06-1) KBSHNBEE, T
HE-IHERy EEBRRSHERE BT HER , ERBEE _BHNEHE - )
WRB UL vy RFHN E LN RBUERE K v, LM A EEBERE -
y1 Ty, PRI A BB HKF 5 RAE A ERD BRIV 16.2F116.3
TR ERITERBAXEERS

16.1.2 TESSHH_HIKEA

THEHRIMEEL T ENERREEERFSTHEELRBEMNIE, HWENB
ERAHREEE,TENFTHFHAR TEMNXAFEURLEANEFHRLSES, &
16-1 FIH T —A 8 8 MNERARMBER , BNLEFE 2 MER » M o2, iR ZENE
23FTRAFRBER ) M x, WEE, B 8 ML IRR R —EBARE B 45FTR x, M x,
AR OEE WEE RSB 6T ITREEKNERS B, RREFES, EE#HH
X2fTBREEERTEBIN. RRNEE—FIBRETRNELEL T,

#16.1 —HTEhsPRENGTF

ke 1 2 3 4 5 6 7 8 HBEEYFM
R 4 4 0 2 -3 -1 3 -5 78
FIHH =, 6 4 1 0 -4 -4 5 -6 145.5

L x, 3.5 3.5 _-0.5 1.5 -35 -1.5 2.5 -55 78
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_ g%
ks S22 1 2 3 4 5 6 7 8 EEYIM
FE® 5,  5.75 3.75 0.75 -0.25 -4.25 -4.25 475 -6.25 145.5
FER 6.71 5.09 0.32 0.67 -5.49 -4.33 532 -8.28 217.3
FERA42 0.51 -0.66 0.84 -1.36 0.36 -1.26 0.74 0.82 6.2

#16-1 PH 4,5 TTHEER POUK, BRX T NRKFHT M foj SARER
X1 *u X2 E{]E%S{Zﬁ*ﬂ,ﬁﬁz (xfl + x%Z) %#ZSB(JAE\%%EF‘ﬁﬂ ,ﬁfﬁﬁﬁlaﬁﬁo iﬁ‘ﬁ'

%ﬁﬁm/ﬁ&ﬁ%%?&zfﬁﬁﬁuw 78 F1145.5, BN IZEMERHAK, ML 2 E, B
AR EBEEN 78 +145.5=223.5,

Hi161 ETRISEBEHN_HERTR,

A 16-1 BEEPLMEHREABSE, HETL, X TX 8 MEAKFHARKES,
TR x5 AMELERRRN, RINEA-T“ETEXRAIERZME, XFEAN5XH
MERBEEENEAER” RRARHANEZE, A EXMBRARRBRERHINES
%,

BB H x5 x, ARAERLRRRIERES 0 A BRFHETER (1, y) HAAEHEE
RO AeR, B A bR SRS B SRR ARIRME (2, %) 5 (y1,y) A THENXER:

yia = %;pcos0 + x;sin _
vy = %y( - sinf) + x,-;cos(i(1 = 1,28). (16-4)

HER (16-4) W LB B FEHFW (51,5,) BERPERNEHERAEN, IH

23’%1 + Z?’ziz = szu + Exfz (16-5a)
HABEEFMETHEN (n - D) F, U ERXENT
Var(y,) + Var(y,) = Var(x;) + Var(x,) (16-5b)

£ BB SRS, BABNBEERLE, HRE Var(y,) 1 Var(y,) 28 0 f 82T
ey R FEIEHE 0 A, (78 Var(y) BRKMET Var(y,) A &/NME, IR BRI

Var(y) 0 Var( y2) ZFI M 2BE B EIL Dk R Var(y,) 3 0 M BT RBIHF
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M RER N
dZ}ﬁ-l

S5 = 2ecosfsind( - Zx,l + Ex,z) + 200529296,1 cxp =0 (16-6)
& 16-1 Bﬁﬁﬁ(*@%i‘ﬂﬁ)ﬁ)\ii‘t %Jﬂ:?‘fﬁ%@] ] ?’J%‘Hﬁ 54.23 [, BKE IR 24

AFESh 54.23 BB R Mo L, £E 16.1 FEE S ERDLATRH v F oy

/R 0=54.23 )5, AT IBHAR(16-3b) FAIE#IER U,
i} (cosﬂ — sinf )_ (0.583 - 0.812 )

sinf cosO 0.812 0.583
BHREEXRAIEFE>RBER. AASREREMAR(64), TUHEBE LXK
EF BRI BTE (ya,70) FHALEH ERIBIRE FBL8 LM ERSE
SEHEARI-1HE6TIT AN ERSBoBEF LN, B TENETFLH]
GBI EESWBELFM, B8N 2173 M 6.2 BBERATETh, KRR
217.3 + 6.2 = 223.5, "RP LR AR HEBR AR T L EENREFAER S ERSHWEE
ERZRUBNART, WEEZ0LM[M IFABIANER ) EABRKNEERFE
Var(y;) oy TRAE — WM (PC1) ,MRLER v, FRAE = E R4 (PC2) o X RAVIBRE
—ERG 5, HUAECRMRAELN S LK, FEBHNERENET SRR

Var(y,) B N
[Var(y;) + Var(y,)]° NFLELEHMBF, FE—FERFFEENEEETHAN

217.3
Gl7.3:62) =09 ST B T REZERI B 0,

163 WHRIEED, NN FETERSE —MEEM &, WH A, RELT
Var(y;) B ERD A A, BRIEFEKRDHFIR L BAE A, > 2, > > 1, .4R Ay

2k
5 i/I‘Iﬁ!tﬁxiéﬁﬁfi‘ﬁ%ﬁﬁtm(Mi;z) L *2“; A3) g — = A

(16-7)

ERB5 3B %%mﬁ%ﬁﬁtﬁf’]_\:/ﬁiﬁiﬁﬁrﬁ% EI‘JL: BEENERLRER EM
SAMAREM N EERE, ERRTERBEASHEH . —BRERT, EHERNA
AR, BT =S ERTREWAENEERERE .,

EERIATHRNEFBRNESNRAEEEX THERBRY ERSHITR, PR
BN TERD(ET) NAR  UREZRES XS ZEMHHXRE R 16-2 WFIH T
Box, Mo, HFERSD 9, B PCL AR, HERHANETRRERR. 7 162 FHH
W EHTEBAXERERE,

162 EFAREER

vy = PC1

% 0.973
% 0.993
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MAHBETE—FRARE THERREEN .29, RINEABETHRITENE -
B B R BANE R o, Fl x, B R LB, FR A B, A x, BIEE B AT DR , 2
BR— M ERANEATERENEFREESTHREFARN T £ LEWNRKHA T,
B x, I ox, BIILE BEA 504 (0.973)% = 0.947 #1(0.993)? = 0.985, FFEEA 1 MO0
E]ASE, B A AN BT B AN B A BT HEAT R R4 ST R AE R KD

W RN NG T IRE TR T ERSA T REGTRE SR A XK
— RS AR B TR, T RNEFELS  FHRTENIEFAES, MR EEAE
BERAMTEERSSFHITELR, KBS TEERNEERRAE, W LIBE 16.2
¥, M 16.3 TXTF E RS 4H 8 R LA

16.2 ERASHH—KIHEIR"

AR ERAMITIE ERS SR ELS R, —AZTEENAK06-1) iR, 3
ECAE LA AT B R SR A B O - P T 2 SE R A R R BUE R B, X PIAR AR FE
IR R TR, T B AR o R xS R R R P PR RIE B, 16.2. 1 /NIR SR X AR
55 R M IR o

16.2.1 XHEENBEENSFEDR

BWE m B HES o, MAEMBETFFEENALRNTEREE, BE »; = x;(0 »
J) EBA S (mum) RN ST FREERE R Sy BIFTHIR | S 152 0, AT LARRE m ARFT
OBISEE A, = 0(i = 1,2 m) FIARE m A m BHFNAR i@ = 1,2:-m), BB

Su S22 T Sim Uy; Uy;
521 S22 Y S2m Ui Uz;

= Ai . (16-8&)
Smi1 Sm2 e Smm Ui Up;

A, BRI FR B B AR IR AR B AEAE, T sy () 225 A XTRLAAFAE 6] B ARAEE AT LAR K
INEEF B A, = Ay = = Ao LRATE &K

Su, = Au;, B Su, -Au; =0 : (16-8b)
WK m MSERBERNTINBRAER— T m TR U, 8 m A2 ER/DRFHSIA
B—A m BB AR A, BIE

Uy Uyg ree Ui, Al 0 0 0
U - Uy Uy ot Urm 5[:[] A - 0 Az 0 0
e v vee eve 0 O
Umi Umo " Upm O 0 0 Am

M2 (16-8a) 1 0] AT B
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Ajupg Ajupp tt Aglge
Aru Aju  Aplom
SU=UA = | ' TR : (16-8¢)
Al Upi A2 Up2 B 'lmumm
EALE m MEERBERTRBEAR— m B TE V.

Uy g U Uy

V- Uz Uy " Uy
Uy U2zm " Uy

BRVEFEUNEEERE B Vv=U", AN S A BMEXFKRER, HHLR(16-8¢) 1
A EE

Ajuy Ajugy vt Aglg
Ayu Ayu AUy,

VS = AV = | 2% TR 22 (16-84)
Amulm ;lmu2m ot Amumm

AR(16-8¢) B (16-8d)FRENM K. TLIIEHY S B AR, i TEmBEARNWE
M UREXREEHE U =U""\ZXE U 'R UMBELE, BN UOU'=1, At E vUT
=1o I B— m Moy, B

1 0 0
0 1 0

I = o
0o 0 - 1

f 7R AR M B0 FFAEE AR 7 B A LA T A9 R
(1) XFITEE S BRMEEKFHF METRITESTREFEIrM, 8

2t = 2005 (16-9)
(2) R FHE S SR ENHNETEIES AKX TRENRN, TEX AR TEE
MR A ZTEREE. MR

Z’li = Zsii (16-10)

(3) FHEME uw, ZFRIESZH, B
wu; = 0,0R i = jsum = 1L, WR i = j
(4) HFFIET B w, B IE 38 58 B SR AT fa 23 (e 1) B , AR R R ARSA NI 630,
(5) MFHETHE S HERMLEMBHBRMELEEY MU, HEHE SHEITARER
ALBD '

U''SU = A (16-11a)

VSVl = A (16-11b)
AT TS T SR AR E M B R EMTH R, TER B RAERITR
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1= RIS FRAE R AR AL E A AR AE ) B o AR (16-80) AT E AL

(S-ADu=(8S-Au =0 (16-12)
WA uZEOWHME, ERK(16-12) K 0,55/ 5 - A WITHIRXM K0, B
s;1 — A 812 Sim
-A e
| S - Al | = 521 o R (16-13)
St Sw2 " Spm — A

X AKm KBRRXTE, WHENEE SKFETBRE | 510, B HRE, TR
m ARET ORI LER A, M A, RAR (16-12) I REBHAEERE . YRBHKREH
ATBHEENITERERRBERBERABMMTE, AEYHITHENBERER,
HEEERBKREME, EH PSS KF#TERI N, BF 2 A ITHEARK
& (9 J7 22 5 BOM 56 2R BOE B AR AE AR FARAE T B

16.2.2 ERHHMH—MTETE

X 't Xim

EFRAGHRFER LR - DIEFHREERE Xk m = [ :

%ni o X nm

BT A

2 (16-3) BLE IR MR 3, = S i - uy, BHNERA AT Vo, HEHBE ,

RREEA BB Z BRI, vy REBEA R EZ WA RRERE, 5, RPEREH
EZNHBDIRT BTMEREREFERXRAK163) FTRH Yiim = Xam Ulnemo

7£16.1.2 1 LA A HTHOZR BB, 41 T Dy Xt 0 RPBMAR (16-6) . HIBHII

POz B A DUEBAR(16-6) & v, l v, h 2 Cov(y,,y,) MEBEBAWEHRME HLER
Zyz.-l HIRBAZEMTER Cov(yr,y,) = 0, WA LUHRR BHLFF Var(y,) # Var(y,) Z

R ZEBNTER Cov(y,,ya) = 0o EILHTF - RHRE, TR Y5 T H—
N BSERE U,
Var(y,) 0

UX'XU = Y'Y = (m - 1) (16 - 14)
0 Var(y,)

KNP XX BRERBBYARERESE S, E X IRPLMEN, A S EXBMNEE
MR, R X B EERELN, A S BHXERER. R x BxtingE 2Rl
M, BNEAALE B4 S BRMEXRBEEBEN (m - 1) 5, TieERAEA S EE, #1728
SRS REMFR

ERAXT ZEBRAT ST AR B ZENFR. HETBENFRSHHFHE
Xt X BT M, 6515
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Var( yl) 0 0
0 Var(y,) -~ 0
UTX'XU = U'SU = Y'Y = (m - 1) ¥2 (16-14a)
0 0 «+ Var(y,,)

A—J7E,H 16.2.1 AT A, X FXREREA AN (16-11a) UT'SU= A, BHIEH
BHRENRAREIERE S HIBERIEEL = A, = 4, RRELTERDHT E Var(y) =
Var(y,) = ** = Var(y,)o KL S FIRE M BAERFIA B ERE U EHEHBIE X ik
RERITLR Y NEHREE, FTRISTATEIBREERETEANHARTERE S B
FRAE(E A, FOFRIE 1) B ;0

k

DA
HEBET A S, TR EOUREGET k A ERAMEEOEE BTk,
DA

FHrERRERDEBE ko B HTH B8R & LS LUE T B0 R BRI
MAXRMAR, BRAFERBRNEIRTHBEARTIAMRANRENFRREFLX
BRBMRKT 60% FEBELAXNHETRFREBIELFHNEH, XBETERIER
TR B R AF BRI K o

WETRRERSHEE, BMRRT 3 ERS, FIAERERET T LK E
BTN R TR 3 D E AT HAARE, BN SLA R E R B MAK06-15) iR,

Yu Yz Y3 upr Uy U
Y1 Y22 Y23 Uz Uz Uy

A O ) o . (16-15)
Yni  Yn2  Yn3 Upl Up2  Ups

EAK(16-15) , NBEEH TRHERE, B THESRYEENI 35, BRED
ERNBREWEHER », WERBEHAS AR ERENEE, RN ERTELTENTR
WARSHNENERDHOTER HLRITBSL —NFHERE, Ry EFREBERE

Iy Ly = L Vaun S Auy ‘/A_mulm
Iy ln v by Vaun  Aun A,

Lnxm = =

lml lm,2 ces lmm ’\/T] Ui \/72 Up2 e 8% Amu’mm

—

S

(16-16)
Rra@REals —SEENER. (DR X BN EERELH, BLAER L BT

C B, RX SATY ARHERYE, T A TY R BEEREAN Y, BREN LEE
TR RIE E AR ERA R B X R BUEME . B A, R B x, XAy,
TR, RN R o W RSN ARE, ERT X 5A 7Y MKHELRRERR
XT(YA - 1), AT (16-3b) 1 (16-8¢) AT LI #E S 48 |



B+AE ZIUBBOBESNEIMIMN 221

X"(YA"3) = X"(XUA"Z) = X"XUA-7 = SUA-T = UAA-7 = UA? = L
(16-17)
Q)BT URERER, Eu =15 LEjPIENFIMET, MEFEE

A B R E{E o ﬁ%%ﬁ%xﬁ% T ERSHABEN T IFARKXER SV EELS
v iUR

(3) AT AERE LB IT BN F R R BAEN AR (9-8) BiIEBMAX RN
ERETEHAVFTEERNABEENE O UBRERERE, ALER L 8T TEN
FPHHRET I NERG G RERBEREETEN BN ST E L EXENS

Br e R BUCBIJL A E A4, IR R BT 34 E i, IR 4 le ZAu,,BiEUEEx it

P W 3 A~ A BT 1A &%ﬂw/\iﬁiﬁﬂ?ﬁﬁﬁﬁﬁﬁ E&ﬁ%%ﬁ@ﬁﬁ*th WK
HER x BHFEE,

16.3 SPSSHRUEEFRHSTEBFHNTA LN ALH

FRAAMESHEHARPCBIARTZEMNE S EMA . % Baxter(1994) X} 1994 £/
REXRAGEH, ER AR A TEERYNILFEARSTH 08, EHFRYE
B AESEBNERGRMTN 28 BHNATFRYBUEHRNIZIE. BHIE 2388
X HEERERTEFON TFEORE, AT HYS A LR EREFERERS AN A
Bio AXEEXPAAEHYERMNRIE HEEIRAEIE A Binford % (1966) I A E 5,
SN THEEENBFAEMENXECCYBRAIE FAIT, L6k L #THEY ER2
RN IR . EXHREEE S NG RE HEREEET (Bordes) B M A,
IHRFE B EBUBNAFAESHERFARERNE AR, T2 2 B F—f AR
ERRMEARNRAETNEREMNETES, ERE, EREN TR SN E T HB
REEXH , EHRBENATHREREBELEFARN=HBETRT. A5 THLXR
BEANFEMAFHTHESLE, CATRYIREFONL R (FEHNEH ), £
RSP MERBNA IR SN ETRYBENEETA RO LE, 2505
NRERF ST TEFO= I EMERZHAEET LA, A EEHEE
FEBH—-FTHRERIINHEE GITEFEUDRESTHRFTHELEENER. 2
Wit B R SPSS M MA R BIF R T HA, B A g H R ERME A SPSS &K A4
TEBI R

16.3.1 XBi— BRAFRBET BB RFR

FTREGHFTEERQ ) BHIEBLG ) BEBEF L6 ) BREEE
@FMHF BT QUL ABENSHE S FRBAERERFETHI N, XBERFYEH
PSRBT M B] T Al, Ba, Ce, Cr, Cs, Eu, Fe, Hf, K, La, Mn, Na, Nd, Sb, Sc,
Th, Th, U 1 Yb %3t 19 foT M S B (W E B LXK 15-28) . K54 H SPSS BHAF X
ABBHATERS N FEEREEAN _ER =% ERILHER PR ENSE
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M REEFEEENERSLRERFERSHAFE BN EAEETHE X ERBX 5
Fo THBKIER: (DBEEARAMSETNHE, QBFITER B XHHEE
M) ERTARERITBE =Mt BAEUA

(—) B AEFHENET.

AT SPSS ERTF AN BT BRMARGRE BE oM TR AFEHRE—
AU H UEHCHRANX AR ES LR T E2EEHATHN, HEEHTFERR
R BEMHPE , EREBEFHEHERITES, HAMETT AE SRR PR R IR 5 8k f
BANEBREBEETHEERS NS, RESERNT

1. B3 SPSS WY IE . BRAWMEA W —EBEE TR0 P FEHR5ER
Zp O b SAR AL B R P BT BRSO, A B YRR e, SPSS I ER A4
TR g H B EE L EN R,

2. ¥TFF“Data reduction, ~>Factor” ¥ 1% & 0 (SPSS B 4% F B4 ¥ B1EHR F o i
—FRERITE). BREBNRAASTER, M THRAEEFVAF, BTSABHFAE A
N Fe AR SE DB RHAL, M Cs, Mn, Sc W REFHEMR”, X 5470
ERGE, ENASNEEHNSTER, RAEHM WM TREEEIIITER, XTF
ftARBRIFAEEE AZETHBERHA,

3. FTFF“Descriptives” F X iHHE, AILIBERKBFHH N —RIIKITEWITELE R, E
PAFRTRENBRESE T, TRMMBEXRABEEAE B EE KT, HXRRERD
Aol %, B LAE “ Descriptives” F X IEE N EBE T HILAMRIHE .

(1) “Initial solution” M, X RFBFRRIAM LS, M AR LEWITE . LMBEFEER
BFAHESTEMBHERE, 8N EHANFEELURITERBUEEZMNE 4.

(2) “KMO and Bartlett’s Test of Sphericity” ¥ 3 . XM ETHATH MK, RBEEA %
ELEEBEHETHERDT 2P KMO & Kaiser-Meyer-Olkin REEEENWNE , EREA
HEeFHXRABHEANE 2B HXLRABNW LN 52BREXEEWET MM
MIthfE. KMOERTE 05 1 RS, ERMEMHEXRYAHEN TRAHEXABRLESTR /D,
RENRRMELBEPEEZLUARTAEE, —RERKMOEZEL KT 0.60, FHE
BERTF 0.70, 0 5R KMO KM%, BIWETF 0.5, RABFABEE FEER T T. Bartlett BR
RSB X R EMETR - ENER, MR X RBE T R AR, i
AR AR RERE  FEARBEETHEERFFT. BRFEA L Balet RIER KK B F
HKF o

(3) “Anti image” £, XTETHERERANINTEREEETERS 5. ETHK
THEHRBRD T EEENBREE R EERE, FENRERBREHEXREER
Xt fgk E BT R 7E SPSS MM X X BTG EH EiR“a" i E . WEMAR EEAT
ERENFOS, ZHAMUMNERMOREETEMR. TULEBBRXAEZEERNTE
MO ERRPME  HEFPTERGFTEF. HRREEZEERNEELKRER
BEBBENORHEEELE, MRS KMO i,

4. FTHF “Extraction” FXIHEHE, BRI AXEENSET, HAHEHERBFEREK
P ERFHN, FERBRERREEFHF B,
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(1) “Method" 13 “PCA”, B A WAIEHTHREER A4, X ELEBF BRI
B, MREERFREHTEFLN, A EHREEFHFEAEERE, flIREAMRES,

Q) B P EEFBKBREOMXRBOER A F 28R AR, mEE RS E
BEHATER D W BR—IDEEMES, HELER—. BERNANERELS BT
RN R. RIOTBWEHAEXRBUERS, R AMXRBEEERS O
BRESNIBTERBAESWIEM, WHBETX IS ROERE, 16.4.1 DTkt
Mo — T8,

(3) “Extract”, AP REERERSRETFHHRE . —RAEBUSEHE LT
HEST, XBEBFRANEE, BRUEFEAMEXRBERH#TERS S, ER
SHRFIEE R ER 1" HBRET A AR ERRERTHEE

(4) 7£“Display” 1 ' , 7 B & “ unrotated factor solution”, BRI ATA M &4 £ B4 4
HEFMIERES o “Scree plot” A AT A2k, MRIET H&, AR STENRAE, B
b B R BT LA E R T TR .

(5) BFAE  ERAZEATEITEHXRBUEEMRTEENSER RN, WRiITES
BRSANE , mREARECRE A 25 Ko BATALZKI,

5. “Rotation” F3IEHE, SPSS MMM R MRHE FHERELABHBEFE, K
BB EREG SN ERN ERS S E TR TS, (B4 35 8 M
SEVE AT I B4 R SE B R, R AT BB R , B AR “ Method " A% o
B “none” . KT H FHIGEH KRB 16.4.4 /NF WA RIEHNITIE,

£ “Rotation” T X & HE A “ Display " 2 H, i F AT A B ER B AT RME FREHA
A, ZERB TN ERER,

6. “Factor Scores” ¥ X TEHE H A B> HE I

(1) TTRIESRE LA EF R ERFERE AR, X8 %R % % f W
He A3MHERFHIMNHTETHEERE, X FERSAF, THERSBAERE,
WA 3B TEBIRLENEFRIRESEN . MREEER, Wi Anderson - ru-
bin" 7, ESHWEFESWIER o, FmEEN 1, EAE R AR,

(2) TUEREREAFB>REERE.

7. “Option” FXIHEHEH T A FEHREX RAEML R T, URERBFHEY %
BX Ak FRAMAR RN, ZERABK/DES, XUEH TS RNBER,

SERUR BT 5 AT XS RS IUS , A E RS X TEE P A “OK 4, BB T BRI AT
AT,

(Z) BT 33U,

1. 57 “Descriptives” X IEHEH , AT FEZ R B4R “KMO”FI“ K BLRER", BFH
EFHRRBREERENEBANERN T ERSANTNEEENE R, M TERAET R HF
T 8RR EE RINE 16-3 Fix,
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%2 16-3 KMO and Bartlett ¥58

Kaiser-Meyer-Olkin Measure of Sampling Adequacy . 0.778
Bartlett’ s Test of Sphericity Approx. Chi-Square  811.501

df 91
Sig. 0.000

KMO BEAREHEE RN 0.778, 33T 0.8, 1 Bartlen WA “F X RPEER B
MHEBREEEE, AABREREREEET ERS M.

RBEMXRBEREREFTSEERR, XEATHIH, kBT, B KM Nafy
RBRHX RGN, £ 0.54 ER KT B BBHEXRBHY KT 0.6, B
BETBRYWREEEERTUBEZA . AN (—)2. 38 M F R4 247 28 50 3 15 HE
L BRITRH Cs,Mn Hl Sc F3 N TLEENDHEBMARF . X3 N BRBIERS
HEBRBA BFHRTESBAENPNRBEREXRBPT OS5, HEMNHREEEER
ZRHEN. :

2. BFEAREAITTE, W UM TENRRAERER(K 164), TEHRFE
EHBERSBHEAFIRBAFTEZE N, RPE 2 BB HEAE,. EREEKER
SFBRHNEBNZERENTEME, RAFLLHFRAELS o HERRE T, BI#TH
REBRSAW MESHEMAEXRABEEEEN BRE T BN WHIERES A
1.000, IREFETHHTEER, WIHHLRE NS TR T EM. RPE 29 BRFE
BRARTILD ERS ARSI BT ZENE S L, FEATUES, AL FER
REEBRHERIOREERFT 1 HEE T, A3 TR BE, FHHE 164 5 355
FRERM, B3N ERSFERNENMTEFENES K. BRTANTEREHE
B3N FERSMIEFAEYKRT 0.68, RETE Hf FILREMRK, K 0.534, KRR
BEFELED 3N THESNFERT, X FAR Hf, RE Y 53% 0 F £ 8 KB, af Xt BT 47
HEBRSAMEOMEARK, TAERE O N EBRP R, EHITELI S
Bro ERBHFERATAEHS

F164 TRPHHAFE

Initial Extraction
Ba% 1.000 0.793
CE 1.000 0.818
CR 1.000 0.713
EU 1.000 0.885
HF 1.000 0.534
K% 1.000 0.687
LA 1.000 0.921
Na% 1.000 0.832
ND 1.000 0.782
SB 1.000 0.730
TB 1.000 0.763
TH 1.000 0.799
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Hx
Initial Extraction
U 1.000 0.864
YB 1.000 0.864

Extraction Method: Principal Component Analysis.

3. A1 EENRERBE RSN BEEMERSTBBENETEFT TR
(£16-5), MIHCZEHA, MRS I RER T HEXRABER, B2 L M0 HFIE
HEFRERSFTBBOTEE, MEBHFEENENETRINE WETERNEE,
£ 16-5 WAXNFIH AR 14 FRAWRIEEUBR BN ERFFBRBHETENE 2
Bo FP&ERSRE B HAEMENXNEFR, REE WP BN ZRATH, PTA ER
SHBRATENRITES L. BAEBRRFEERT 1 HAAFTREMI M ERIH
B, K165 MAXHEZER TR 3 A TR NFEENFRETEZNEL. TUEE
MPEH 3 A F A B, BB 78.5% BB 07 2 IR £ BT, REARRE 60.5% 1Y
BHE. BOZBIERTIT ML, BT BRI B B R Y

Fl65 BHEEHNEBRBHNFTE

Initial Eigenvalues Extraction Sums of Squared Loadings
Component Total % of Variance = Cumulative % Total % of Variance  Cumulative %
t
1 5.516 39.400 39.400 5.516 39.400 39.400
2 2.957 21.122 60.522 2.957 21.122 60.522
3 2.512 16.944 78.466 2.512 16.944 78.466
4 0.810 5.783 84.249
5 0.604 4.316 88.564
6 0.361 2.576 91.140
7 0.277 1.980 93.120
8 0.231 1.653 94.773
9 0.190 1.356 96.130
10 0.166 1.189 97.318
11 0.144 1.032 98.351
12 9.909E-02 0.708 99.058
13 7.985E-02 0.570 99.629
14 5.198E-02 0.371 100.000

4, ATRBEM(E 16-6) BARESMARERIFTERN 3 M ERDIHHRM. KPR
BANERAMERSZANERRLEFAETFRR. EMEBSESEIRAHHRRE
BERE, IERMEATRABRKR, FHRERENMHE ERSHFTMB K. B N7 “Option”
MIEEFEREHMER, RPHER, MEFETRERETRBOKR/DAEIIN, XH B
FXOREROBRE

XHFFTAHTE S AR E R MEB R 16-6 T, B Eu SbH 5 AR ETTEM 24
WAHHETEMN B —ERAE T ERR, WS RAE L &R B E RS TREKZ K, Eu, Sb
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M Cr B TTER EE R B7e s = £ b o IRGESE S HE XS — 58 T A 19 SUBRAHE , Cr
= B RS TREEE, XM E AN SRR ERERE. WARE, T
BN FHRAEZRMATAL ATMETHBESFEAR, YRE THPRE

L AFH BT

Na%

Ba%
K%
EU
SB
CR

166 ETFHEEE

Component
1

0.913"
0.8707
0.866*
0.845"
0.8417
0.740*
0.691"
0.548"

-0.188
0.153
0.302
0.398

-0.268

-0.225

2 3
0.168 0.236
- 7.634E-02 1.703E-02
0.225 0.129
-0.268 0.281
8.774E-02 0.258
-0.159 -0.540
-0.418 -0.383
- 0.436 -0.211
0.869" -0.203
0.797" 0.366
0.722* -0.273
0.336 0.784"
-0.272 0.764™
-0.548 0.602"

HFRBEmDEL A ERE R, FIRFRBE, EAERGPRERRT 34E
B BTFRBER=Z4M, aZ4NETRAREFTNE UAZRHTHAREN, X
BHR=-"HNHFHRREIERFN _ENEFARE, S5 E 16-2 F18 16-3 B,

1.0 Na% o
0.8 o K%
0.6
%:OA EU
CE
4+ 0.24 NP
11 0 'T .
® y °
-21 sB YB
L ] [ ]
.41 HF TH
CR
-.6 *
-4 -2 0 2 4 6 8 1.0
B—FHR

162 RBASHERNTFE—_BFHAL

4

1.0
SB EU
.6} @

xR Ba%
s NDPLA
m 21 CE
m TBe

-2 Np% ko

TH
L]
-6 Y
-4 -2 0 2 4 6 8 10
B—EBS

163 BERHSFERNFE—.ZBEFHH

nE

BFABEER TERMKMERRAURENS ERIRERFHRR. H—.
BHFRBEEESER, X T 53 FRGEFARNESE, R EuSh ) 5 AR TR K
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UM Th 2B TERRE—R,FEENEL, WHEMNMNE - FRITF R AR
B, XTI TETWEREHEFEETONE " TRLARE , AWM E _ER
AREB/De K, Na I BaFEWERTBRIEBRRABRN LT, EMMBE_FRFIFEK
HRBE. Sl G E—-ME_ETRINAREBHRRAE, ML EATHE - 4T
EEAZHE, F— ZRFRBRENBEEATEBEER, BN HIEHARER Eu S 5
ML TENBE—E, HHAX S A EMEHRHEXERR, WAMUEK S Cr R
RERE, X5EMNES— B FRREHRIHEL,Sh,Cr,Eu IR UNE=ZEHIE
BRHABMTER, 2V mARIEE FRABESEAREERS LI ANBABEE §E—
'itit.

5. BFBSRPUEEMLENE TR

BEHHMEFELRBERNE 167 Fin. AAXLREK, BIEXENEHLER
HEBAT U E SN TR E F54, BT AE E RS 25 R R ARIRME, SPSS K 4 & i
B 3Lk B B 184y BARHE LB o 7E“Scores” WG HE F RN LB R K LA E TR E
R EBREARE S, BFAIAFERBAE N “facX-Y', “X"RRBILNSERSS,
“YV'HEREBILKBTERS NG R, BRITERD NG ZENEFBIERF
A B FFARRE R AR BEE G F UM E 2 FARNLEEFEIHEIE

®167 HEAHBETFAS RMER

Component

1 2 3

Ba% 0.028 0.270 0.146
CE 0.157 0.076 0.051
CR -0.041 -0.185 0.240
EU 0.072 0.114 0.312
HF 0.099 -0.147 ~-0.084
K% 0.055 0.244 -0.109
LA 0.166 0.060 0.094
Na% -~-0.034 0.294 -0.081
ND 0.152 0.030 0.103
SB -0.049 -0.092 0.304
TB 0.158 -0.026 0.007
TH 0.125 -0.141 -0.153

U 0.134 -0.054 -0.215
YB 0.153 -0.09 0.112

6. FESHT SCARTE RS> A bR AR B 43 A BT, BT B A B SPSS 43 o B K 4 B e L X
B IE—k R, ERA(REEF)ND T ZEBER(F 16-8), B EEMTHTE
BRATERATERRE T, BIHAT T ERD 40, WREER SRS, B ERN
FHh A EEEREMEXRBES., BAETRAMBERN, AN AL EHTR,
ERAWFTERRRN 1, ERSZ R 20 0, BRAK(16-14) FIERRY. TR
Bia oy R B T, S B T RE T BES , B T 00 2 F Oy 22 SUE KBS 1 A0,
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#£168 TEFMHEEKE

Component 1 2 3

1 1.000 0.000 0.000
2 (.000 1.000 0.000
3 0.000 0.000 1.000

(Z) LHEFRFLITRPEIT

FER I ERE HH R WE LR TE LS 0 E R BAFR PRI Ao SPSS i
K ERFAFRMEA P AL XENHE, FEREEFH LB ABE P HE
WRIH TR, B R facX-Y BEE, FI H SPSS FMEE G S BRI A A E, £ L
HERISEBIPRIRT 3 A ERS. B 16-4 FE 16-5 B RLEMN FE— ZERSHFE
— ZERSHERE,

2.0
o @DD .
o o . 164 REBESHWSIFR
10 0886’ e BEREE—.=
A FROLERHR
* * %]
R 0.9 N .
g \,
& 00 . ® . Bik#
(2]
éﬁé L . - By
o’ . MO o B
e o L NN
-1.01 0@ “A * A
Weo o HHEL
. o R

20 — ~
-2 -1 0 1 2 3 4

B

LEERKEFHSARERERHEC, ERTTUBR SARKEFEF LEAR
AREMAHRENHELIRER . (B2t W5 2 75 & 4 594 58 A0 77 78 4 A LA R &
AREMER FARES - “EHAALHEPHEFLUEAFRSBIRBEF KB
BEATE, IMMEISERLCHHA, BARELRSHENLE TRARREHEMN
EZRN, ERXMERIHETEIRASLTEALFTHEARRBEA T HOAR, XHER
BRI TRARS AN EWER BRI R PR UEREN

ERG AR A I FERNHAEREERCTR)ELERR)SATHEM.
ABRMEEFER - ZERAS LR ROBAE (B 16-4)FIFE— _HFRRE(E
16-2) . #EH 16-4 PRI LEZMBEMUE R T ELS, DEMNHE - ERIERK, T
B 162 Bt MR — ERSHARER, LT LR, XETREEF IR
BUEAFHSBPRNERHNREN. R169FIBT SAFKRER P WHTERER
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140
a

Bi16-5 REESHWSIFE

BMERESE .=
RS ELRRYE
RE

b1

- /%

° HHBE

* ghA)

o Etgl

o R

3
92
®
24
e 9@ o
1 ° e g
& o 9% .ﬁg
= ® a
H 992 L4 a
® ® gy ¥
O* *
o *
-1 o
°Q 0o A:
2 i ' B
2 -1 0 1
B—ER

W, RPITRBOATIRFRAMEAFRBER(E 16-6) PHKFRE M. HE 16-9
AR EEFMERUEANRIAMBESERIURMIARAR. dRITTARY
FHEW - BEEFHNRBURR PR IMBENETEIRENNE RSB HTHMb
3SHER NMIBAESR—EIHI# ELEBFNREUER SHMBRERRDH, FF
MEETUHERERNETI SR I BRFESEABLUAEEFEAARRNBE -
BB XA HARER RLETE— ZERF LR HESAE(E 164) 8 E4H
Gro XHHE— ZERS LKL EBUREME —  ZE T RBEER, Eu,Sb # Cr M5

FRPHRBMBEBUNERFARBENEZERNES, 4 THE 16-5 B L5
MBTEAHE PR, ERAFAMNEN L EBHETIR, MARBERFEHER
LGS RPEER. ERDAFTRXFIIER RIS T AELERM

®169 SARMEH T UMTRE RO FE( Lo

LA
B
CE
YB
ND
U
TH
HF
Na%
Ba%
K%

R
48.0
0.61
83
3.59
39.6
4.64
19.4
8.6
0.28
0.04
1.36

Kl

67.3

1.05
110

4.86

59.4
5.47

19.7
9.9
0.91
0.08
2.18

Ll

54.3
1.01

101

2.96
47.5
6.66
21.0
9.1
0.71
0.06
1.72

& B 5%

50.0
0.74
91
2.26
38.3
6.39
21.3
6.0
1.41
0.05
2.11

X4
62.4
1.24
109
4.93
54.9
8.35
36.6
13.4
0.09
0.03
1.83
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ok

ES 4 ‘ML L BEE  @#F

EU 1.77 2.53 1.33 1.28 1.27
SB 2.18 1.70 0.80 0.39 0.80
CR 9.8 45.8 74.7 37.8 57.9

AELEMBEERTTURBRRAFENHRES, CEMNREEEANAPLEE, X
BB R TEE 16-4 F1E 16-5 FEHIRE, FINAERE 164 F R 88 5L LA FHEEFL
EHFEE, XTTRERAZEFW K SBRE, FRE_THINEBIRER. 8%
B 140 SELAKB L AME T BHRE JFRLESLTEHIELGS. REBN 2 58
AFHEE—TMREA ZEAFREN G R SEFRES IR ELEREMBERE
EWA, ZELEATE 16-5 W& Ll . BREACESRRSE, IR SR 852 Bl BRx s 4
BRI, AR ERE, RITUHE 16.4.2 FMBHE, XBEMNIEE, X FHRFREN 5 A
BH CMBEHBRTX I MIREE AEN S0 FEREIRS BB, EBER
B BEE PR BRI TE 164 1K 16-5 FIRHE R, BEH N X XEHTK
ERESTPEAGERIAN , EHEMNATHRSIBAELYHWREER, ZHLENTA
EHEELENSBFTEPERETERSIFENREZ —,

16.3.2 RHI - . AEAHTI-_ERNHNEHNERENSH

20 42 80 FFAEHEF(1989) B XA MR ERAS ST THE L HRY N IRAR, Ak
MW REMEEAH LN BHE_BELA_HZEARAEMNME. K 16-10 PF HX 13
S HE S AR SR ENZERE, K 166 27 T 13 FEEZHIER.

£16-10 BHEBENEHSBHNBRRERONBHE

o&s BN/ B/H/ WR/

S Eh a5 A 8K BE B e gyl
1 ZHL R 1.06 0.23 21.7 0.26 0.7 1
2 T H kR mE 0.77 0.24 24 0.15 0.81 1
3 ZHkmE 0.63 0.32 25.2 0.12 0.88 1
4 —Hk—H 0.63 0.28 30.8 0.13 0.9 1
5 BT EsL 1.35 0.52 13.1 0.29 0.65 1
6 H t 1.75 0.62 10 0.42 0.67 1
7 ARAEH 1.92 0.62 7.8 0.54 0.38 0
8 ZHKH R 1.8 0.5 9 0.47 0.4 0
9 ZERBETRE 1.35 0.54 12 0.37 0.58 1
a ZEHBER 1.33 0.49 12.6 0.52 0.43 0.8
b BF_HRHEERE 1.14 0.52 15.9 0.29 0.67 1
c m Lk 1.73 0.58 8.5 0.36 0.55 1
d F E 1.57 0.68 11.8 0.25 0.45 1

AT HERAERS DX MW EETERIPARE, G EBERERTERIERNEHE,
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166 134MIHINER

HXERUEETEHR R, RES_ENE 2.2, %8BT ¢ MEKIESERR, BNI4H
H:(D)EE, ERBSEEXDN. QPORER, XM HERBEEHEE. 3)&/D
B/BRER,XRBHEHHE HE ERVEE, WORE/ER, XS RHHERE
MOOHWRER, RBRENHRE. RS MRERBTRESEZE. B 6 MRERBOM,
R—1EHRBE. ATHHNE S MEZR-BEIERIFVTHINER. BTERS
RERPEL, FEREX TASMEE, AERREN 1, ELHBE, ZEBREN 0.
BABEHSHERENEL, RABE 4 REL WHE . ZERBEEH 0.8, 13
HHE 6 MERBRMEF TR 16-10, ENIRHBT ERI AW RIREHE, ‘

{8 SPSS #4444 Hrid P et Bl 0 F RO - SE A X R BSEBE, B R 4E KMO
MEREEERE, RAERASFTERREF, ERSBAERE, FEREEHEFEHNE
HNEBEABBXH. HrERNT:

(1) KMO=0.873, i A RHRFEEEE KT 0.667, R REHEMNE N ZERE
BETFEBS B

Q) BE—FRABEBEB20NFELLFE, F_ERSERER B3.9%0EEE N
ERE-BRBTHEREIEMN2.1%, BN 6 MNEHREEREIFHSERSTR
B,92.1%0E B BBRTF. REERERSTHEER 21

(3) YHBATH N ERSN . BFER 6 MNEBRTRMEFREH KT 0.864, HHE
I FHRENTITERIHBEEENRR. INEFRARELELBEH, & 16-11 AIE
167 ERFHHNTEBNEFRBEENEFARE. £16-11 BT 21 TERNFEFM
ERZTTEMNERE, XTEENEFARA  BESTRELTRALRRNBRE
#H—Fitig.
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®16-11 TROEFHABER

Component
1 2
N8R 0.964 0.104
EE -0.959 -0.220
W ER -0.942 8.072E - 02
REER 0.915 -0.165
K/NEH 0.838 0.460
& -0.644 0.729
0.8 R
06
KB
£ 04 *
ﬁoz s
A2 wwam HALEH
® o
2| 5 e
-4
-12 -8 -4 -0 4 8 12
E—ERs

167 BENERSSHBEL SN
TROBEFHEE

B 16-11 [ I, ,5 TR G LA RO EBXE— RS ILEHERN TR, T
SO R K /R B3 88 = 3 R4 B TR A A,

F1612 BUHRIENE—-NE-—ERL8H

MEHRS e B W5 F_F
1 ZBEL " Hm% -0.80412 -0.63378
2 ZEL TR -1.26747 - 0.5466
3 ZEL I -1.39335 - 0.26069
4 ZHLTW ~1.60345 -0.60617
5 BT HELpu 0.00419 0.72478
6 R E 0.54822 1.13511
7 ARAEH 1.55216 - 1.40391
8 “HEHLEE 1.20411 -1.80231
9 —_BERHETE 0.248 0.6856
a “ERHER 0.61541 - 0.28013
b BFHKER -0.1932 0.57772
c i 0.5878 1.05712
d [ E 0.5017 1.35326
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20
%
%
4§ 0.0
' 3 2
ﬁ 4 2
® 1.0
7
2.0 §
20 10 00 10 20
F—EXRH
168 BHMEEE—-.—_FTHSLERP
HI# A

(4) MB\ELEHHETFES (WK 16-12), BEHEEEE - ZFRIFHRWLHRRT
BRI B (E 16-18)

168 BRT BUHMEESE — —EHSARMNBIRRPNSM, AETTR 134
WEARIA, FE—HLTFRNED BR4G(#1-#4) BB E., BRTREL
We#HERT _BERHEEN ARFE "4, MEZHEENBRAEDNWGE(47 0 #
8), EMBFT_EXPLEREMMARARY, it MERT_ERBLE, EHE
ERFE_ME=ZHAZE., HWRERENHRBEEN 6 NEEX 13 4 5 #1758
W, BENE NS HERSCANEL S HEMS. EREENES—ERSHR
BT SRR RN R, AR RAEFRAAF D, B - ERIBRIA R A
W, ke HE R AT RE, X RE 16-8 E 167, TUAEH , M- BLBAA
RAEM WENERAENAREEEEREE, & NERSRRERBTERE, REHERN
AT O 2 H XA K #

FTRMENFIFREEBANRRFERE LT FE THH RS XEHF 5B
RZER, RIEBRET(2004) BRI ARE T EN RS FNERNILEMSRHT T 4
B b RREEASORERENREEN AR EROE R,

16.4 XFERSHHHILA OB

ATELHNHERSATHE, TEAN -SR] ENIIEER,
16.4.1 FEBHHEEEHEXRYBERNERE

BT ERS AT RERAD T ZEEERERRBEER— T H R EREN A
B aREFEHEE X RPN, BARNBREER S EEBNEEER, 7 £
- EEER (n - 1) 5. MR X RYEEREREZIRAELN, B4 S K052
REBEERMEXRBERER (n - D) F. FRAARNEREZHSSTNERESATL
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—H 8, MRBEAMXAPER RAEEL ERILIFRNLRPFAKNER RSN
8RR TES MRS SRR R E I 0 R R B AL PO Al T BA B
— I ERD T EESE B ARG ERAERSENN T, FEAN TR £
MHBERESOPEERNEMR. WRERNREADTI2ERE, RARNERETERMN
WEPRMSHEERS ARG R, ERBTZEEN, SENEFE22IEREL
Mo M THEEABP—TEE, EENINEEERHNERHRANFFZAHBA TS
HFER, — B R R R, TREAENMEREAE, ABMESEIAN Wigh
(1989) (2 I RERER A o Wright A8, R ST B0 B 1 2 W0 B 3048 , 07 P 8 i 1 2%
HEE NRBZ Y BB BT, £ 85 57 B L AE AR 6 R BUE B, B R R R %
TR G BENN . BRIORR RS, GIMERFFTELBYNE S LISRE,
WA RERMD T ZEE BN AMNAFELE LB RGH[YUABEHNE, it
Sh R LR BB MR & LR R BRI B R, W B B L, BB TR
ABE, I 16.3.2/MNTHIEH =, @I E AR REAERF. SPSS K IF ) £ R4 R FF
RN B B R X R BIER

16.4.2 B EXL{EHLE

MAERFHFENTHREREALYERRKEE, TRRENTHIER EREERE
ZREME XERRNLEANREEEMERIITHNER. BVEELERNE
ZFHEBR, MERSSHFHIBEET AT T RE LS, BREERE
BLENEAPHRE, QPR ZEHE, AR EIITRRBRIEMIERNAR. —F7A]
PATE IR I AL 307 B R, SRR BR S M i i HEBRTE SN R S F R AT R, UR H sk
BHBEEERERS A HBANE TR RPEES, BEAFRINETFEI R
FEFER T H X SRR BR SR E E RS AR o AR XT 2 WBLRME E R AR N BUR A, I
15 # .

MR EERAMTAAD RABE LA, TN &L EET ERS T, X
B E R BURE BT LIRS B Lk, RS BIBR X S B R, BT Kk E
B a8, RBE R AT E R B KEHMN

16.4.3 SHERNBRE

X FAFHRBRLER, —BMRERTEARE, ()EEERESHT - . ZTERS
AR R R AT XA AT R HE B R HER. BlamEL s+,
EEUBERERAETHILRRTHAIAREBASENHXTRA T HARE LR
KR NEAELFA_FERBERE - ERTBNHEFSHEANRBEKHXR, (2K
WRAZEENRELEFERLEELRAEZRPRRMHEFK, H T ER 4
WEERERFIBAMERBNET AR XETMUBRERZEANHERRR, HRHEE
RAXWERAEZESRHEFHOER. BREAOFZENIFRNEENE TR
BRENTEE A AEBH T RKRHFFERALTREDN NN, NTTAHTRERE
BREREELENAZAME, IHLZBHTRNLSESITNEEHRERERS S
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e —FEERNIIE, RARNE AREFIERRNEETMBEEF LR XF, TR
Sr o MR I B A SE AR B 2 SERVHEFF B B, A #E — 2P R R R B R R A R 4 2K
ZR ABRRENEE,

A ERBAT ERAATSHAXE—FER, BREBRNEHREZENE —F
BAMABRBEEN TR, MEAHRETR. X E A KA R B EHEMXTE,
WREKABRBY MEBRRSYUNRE, IR, KBS - ERYKERENNRE, X
BOLAY LA B — A B B8 SRR T (Size) (IR /Do 284 H BAKR
EEHHAPHEEHIREERN, AT BAXMELN G, TLURSYREREN
BENILERSRERNEE. £16. 4.2/ D THEHF b AEABENORSERY
WHE, BRSERPOLERBEOEMEREEENRE, ﬁTuﬁﬁwﬂfﬁiiﬁﬂﬁﬁ
HEBME— RS HERBEFNERRAFL,

16.4.4 TR

HFRMEEREFANN T EER S URTRIIANKES. REBBHEEE
RERFHLABEANEENAREZHBER MEXARBR PN EBNAREE
AT HEFFIRERAER, B FRERENTEESH, ®ANFEE Varimax
%,

FEAANERERBLSFENERAT I THLEIAERA KRR T EEY
BH., BANXINERTEZNRETEAERWHEXER. KE-1TZEFANS
BN ERFPAHEOHERR, XASIERBIVERNEE, ARG HREELEEEX
FHREMNBNSEIRSEAREE NTASBREBETEXN FLENILXRAFAEE
MIRER. M TR EE, ARFRERAN ERSMIERESEN T E, ERRE
BNTERWLFEE, WARESNEEX Tk ERSHEREREBHETRTERE.

EEMTEESAM T ENATELRRNRR T RE TR RE L R0 5, TR+
FEWERDEER . Baxter(1994) 1 Shennan(1997) 3X i 32 76 % 1 YT 6 & BB 9% 7 1d A9
ER N TFERSTHBEELFREIE AN NEERER EEBEFEEE TR H
REERH, MERSHWELSHERERSSITHEERS. WIAEBERE N ESE
BEEBIAZLMRAMNER, N ERIAIEFE RN TERBEF O ERENR
e . Baxter(1994)iA N 7E% 7 BB A B4 A4 w0, RZD BEAT E B4 S e 55 9 B 7 R
N . BT ERF AL FHEAEETRIBEE. SRUEABELH
B A4 WSS , AR BT E BT L ER A T HRE A LR E HIERRIEME, &
Al RN ZE, NS ECTRNGRHE -1, 28 #—-SFEEMEN.

FERAERSBREE, FRTHNERERS AR, MAREFOH. HY—&
BREHEXP,BFEMERDA Binford(1966) IR E H A BT A BREA S HCE 4
WK A R W ER AR AIE T, ERE, A RLAFERS 4R
FHBERL X URE W TIEAE T

16.4.5 TR HMEFHHK"
EEAAREFLT(EERF) BRI EEA R XA RN 2500 R4 7k, 0]
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BEAPXEFREMNMBI—R, HTHRAXFARFTENRER, THEARAN AR T2
FroEaBE, BTFHHR C. Spearman T 1904 EEEF L H A LE R HEEBHM, B
RECHEHRFEITEONA. BNMFENEET o %4, #1T7TRE, LA, 9
AL B MBENBET YE MR ENE, A KEAZEEERE N, Bk,
MARES FMEAERFREHSMEEn MR BENRS  BERTFHRBLTERM
BBk < m)o ERMIXRARTUAAR6-18)FKIA,

x5 = apfa + apfy + ey (16-18)
Kb wy RE I AFAB IRENRE. £ BB i MFEEE  NMEATFHETES a, BE
JITRBXRB  THFHRABE, EH i BRoe; RANRERTFRETR B HNFRE T
RREFTHRDTUZEAT AN 2RI, TELRMOERE N, HE
BB MREFLEIANAAREF BFAMAARREETEAATENETRE
B a0 AR (16-18) 7] LU E B FE A R

X = AF + E (16-19)

AUEBHESERSNNERALAR Y=XU6-14)RRFEK, ITHERFRB|ERE
A TEA-LER,AENBEREFOBRE, HELS MM P HETHESE U -BRFE
Rt aBR. BFSMERRFEET T —RIINEBIE, ERAKXEN, R
BBk = mME=0,MBAEFHNTEEZRSHHERT .

LA TR B (B A LT B £ 5

(D) ER A TRHBEEEM, ERSRREERMNEEHS ;ME T PR
MEBREHEN kM AEETHEELASN L —MEHEF, LIt I BERB TR LR
RETR, AR HBRRSEARNTITE R,

Q) FEBENERSEWNERS NN ER, AREWMEFa. IRy
RAKH, MEHERIVMAELEDTEZRNERAS. BRERS W E AW ETEK
ERA, TEREFHEESERITEAE T,

Q) BT SR T ERFRNEERK B 4NER, NTUA B FXaHE
REBRE, :

4) MEFEIRBESPREFAEREN  AVERNENEREEER . BUAE
Fatt. MRNFENZOHRERE , RENRERNEXSRERRIMSE T FE#E—#
sHi L B E R A A

16.5 3R 5 #TRIE 9T 48

X 243 #7 ( Correspondence Analysis) Z7E 3 R 4 5 $1 26l b & R ie ok i — 70 2 T HIR
A B 4 T 05

AFRIAIT IR T X IR RS X () (A (16-1)) AT B E B2 247, RN EE &
W R, BEN m N ERTE n MNEBEBWEE . 0 LI IS BE o734
V.80 Q. AW ERBIBERERE, BRA%RBER X1, . G BH#ETERS 2
ro XEPEBE o NMERD,EMNER N ERKEGE, MRENMNEHPIBME 2, =0,
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Hxt X ot xt 2R B S BHEAT Thn st 3,828 2,94 227, M 272, 3R
BTG L BMLR Py 2808, ENNARE TR EAOKEMS, TWH
BUEMS . IR EERRERREOEFEIHRR . FEGEHERN Q B R BT
A9 RS AT LA Rl — N e dn i 2 , B AT LUAE [R) — S AR AR R o b th SE R A 2B B B
B, TR B &R ERAFE RN 4. XRMWATM EEHRA, EARZREBEL
MRV AT TRERTENZLRE, BT &R B S R HFRER, RAT
KA ERN BEEEE RS LR TS EMBEFRRE, B 5wk E Kk
B ARA RN, AR EMNEHF, MUSMALEENERE—-ENHSE,F
AT R oo 4 KRB K HEF E BB MW ML R. BERYLEKMER
BHREH, F—HKE EXRNFERRE, MEI TR LR, REFBREE—&
BARBRILL B, LLEIEE S AT

BENAONEE WERLZHRM TR LB HERX BT %, HEMNE
FHBOEMMA BT MR, B NERIRE T USSR,



FttE FEHXERHEFMNSH

AR LR HE MBS, HF R SR KELEANRE LA R R
EEALRRERAES, SEKES N TREREBEANTEFEEERTH, LT ER
Y b ANT1R G M R EHEBN . TRERGEAH BRIk 2420 B B § AR B, S0k
MHFFRER LR E SR, FEALSIINEFE I, Al A Z %178 A Brainerd-Robinson J7
B%, TN BRE LGRS BRE TH, RGBT HHERF, 7 B HF 605 % 2 i Bt
E R R, BHERRPB RO EERS YRS, QFESY 408 A 98,
TIEXALKI %, BEEHEREY, XENHEFATEEENEN, BERMES EEL
OB A AEMAME,  BEMITH AR EX, BB SEITE, 088
HIE e, AN R T EAKRT. BABENEFLEADR, BT L
LR} EMNETIPOEN. 172 TENBEFLENBREDR KRR (1) LK
HHEF , () B FLENRESFRNG) A TEREEREMN L 3 B RBR,

17.1 ELHXENHFE

RENFEZLLAHFSPMARNEEZ - RELNEDLS HHREER, big
HTIFERE FNRENESHNEEZE, REERHE L NRYHETHR. Dk
NENMEME—KFL, LHIERTRES THHY, REREHIZE R, imE
FHEARNANE—MBYRESSHE, B T RER, FEMBERENE. 5 kH
BRI (DERTREMHY, I RAHEY, RA LR ELRE; 2)ERS
WAHBEE AT R g4, AHN TN £ FF A & X E R 88
M. BREFIXERFN , BRE—MSYHBELLRABRSEMIMNBYN ERIES, B
WERF BN TAERBRAIBREN, FEZVCERMHFIURE - M BRENFES ., RER
FTAERBEIEK , R EENHEFER ERIEROIRIAEFREE.

20 42 50 SEAAATH, % & % K Brainerd(1951) M1 %52 % &K Robinson (1951) 4 7k £
BT BREGTLENHEF . IREREATERRFETHESEMHFIR, XA
FER BB, ZEHE . 5 XL Dempsey(1963) FH M H LR, BATHY 28
R Fi o BB L Brainerd F1 Robinson BT H BB F Xt B-R HEF HF R REBEN BT,

17.1.1 Brainerd-Robinson HEF FiZH B AR HE

BRENEHEET 6 MEFE(LILILIV,V, 7 VD), P H+H 5 gLy
(A,B,C,D,E), BIT-1FZHTXSHBUEANERDPHANES L, XE—FEY
EEHFPHAMBARS AR, RPE—ITHAHZTF 100,
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R17-1 SHEVENBRETHANBEIRSH , ERRERSH

HE\BY A B C D E
I 0 40 0 10 50
I 10 0 50 30 10
11 0 90 0 0 10
v 60 0 30 10 0
\Y 0 10 10 60 20
VI 10 20 30 30 10

HEXNX 6 MEFEHETF. FHELAERRTRYNO>LXEAREG . H5FRIRUE
BERE(DFERFI PR HBY B E 2 8 B8 IE , A8 R BT i 5 28 6] 239 B
HAABRAZEGER; (X THRAENESEFS, BRHSYEN T AL KB BBEME
KWEFHRMAIRE. RENHFIBRANHEFSEROEERETHINUT=2,

1. ATER ERFE—AER, FEEXNWA L HY AR AN ERHERREEE
BAHR , B E SR E A DR R R (RSB T IIE 14.379) . B-RFHKEN S i M
By ABEEMMMURE S, N

5
Sy =200 - > | Py — Py | (17-1)
k=1

R P, RELFEYAESE MEEFHENEIE IR 171 EEPE THELFIET
BB ARNT-DRMEEEN G- B R T RRBYAES  ME NEFEN
HRMBE, | Py - P | HBR, RF FABYER M EFANT S TRENEHOR
KB ZARBYERNEHTHE S RRMEEN, BAX—TH 0.3 5 FBWRAME
RE MM EFRSAHREENER IFNBERRMNHERRE. MRBTEFENS
YHEHRELE—H, RS EERE TN 0, BAER 0; B EH Y B YHR TS
MR, RRMRE—PTEREPHA, CORES —DEEF K I AXA G
ZET 200, BIEE &R, BNMEHDEH{Y L IAMBRMA 100% , 1R 17-1 HITH
% 100, MR REBETE 03 200 B BEAKAKR, RAFRSERNBYAHRWE
AR A (17-1)HH“200” TR B B A=W, B Z 24087 0 5 200 {3, R
1 BT X N B #E BRI A AL SR 2 — BT, 22 {H D 200; 177 24 P > 2 3R A9 28 M AL AR 52 4
Faf, 2EH R 0, EMAR(17-1)% HEFE 2 8] 09 ML R 50, 2 28 (] A9 35 90 28 B A A 4L,
ARQ7-DAHBERR, BEAXFHBRESRDEAMRREEFEEEYUBEN T ER
Brainerd 1 Robinson B 4532 H B, AR (17-1) i+ E A 45 R #RX 4 Brainerd-Robinson £ #{ (S,j) °
THEHERMTES 1,2 E#EEK B-REE, S, =200-(10-101+140-01+10-501+
110 -30 1 +150-101) = 200 - 160 = 40 KK i+ B2 B-R R MF 6 MEFE,MiX
B6+5+4+3+2+1)=211BREH. BEMNEATHNEERD, BREERLTH
A B-R BH S; &,

XLFR ER—A 6 x6 FIXERAER, EXAKFANTERHEEN,HE S; = S;, B
HWRFEEHET=ZAMTENA,
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R17-2 XEEM B-R RY S, R, LBRRESHT
I 1 I v \4 VI

1 200

I 40 200

I 100 20 200

v 20 100 0 200

Vv 80 100 40 40 200

VI 80 160 60 100 120 200

2. L REFHASIERNUF G EBYARA T EZE, B B-R RECKM B
HPHT ., XTFENMEERIES WA, EHAHES N ESHMEAN B-R RERE
EXNAL, MBENK B-REABELET M. XRER i-j =10 S, EEZMEFEEN
B-RAZAM, BT ERMEKR, i -j =20 S, BTRAIA-EEHBHBHERLN B-R R, E
MIRLER K o T S RIETRAFINE B2 FEM B-R ZE, BN R/, FmHEHEE
EERER EENEREER:

(DR1T2FB—FFTTFENARNBR LA S, WFEE M, HREETALEN
TR KR T M, b

L Sy s Stan + =+ Sagroiando(i = 1= nyi = 1B EMALE)

M =

! n-1i+1
(17-2)
iﬁ?l‘%%gs}z M = M,-+1,(i =1—->n) (17-3)
(2) X4 M, BFE/N, B
D = EM,- = min (17-4)

%172 IR R SR, T LIS EAE B M, — M, MR 200,44,85,60,
120,80, BER AW E AR (17-3) BWER GEAT RBX 64~ M, HZMD = 589 AW ELA
R(17-4) F L EEEE T, FEAR(17-3) F(17-4) WERE I X 2 g

B TR AT RA 6 e mpa Sl - x3x8x3x2xl)

= 320 MORRMHES ik R EFERE L, AT AEF F B R (n!) WM A
R BB E LR IR R B-R N B HF KT

BIEARQ7T)MOT-HHEHEN MR 1720 6 MEBHTEHHFNBRE 17-
3 BT HEFIKR T o

A UE HER 173 PRAE KA BR AL T EMALNPIE, ENET LR
THME/NK B-R ZE. WTUITE M, — Mg HY R 200,112,80,47,20 7 0, W E AR
(17-3) FER X 64~ M, IFID = 459, HB /PN TR 17-28 D = 589, I LAEBA &R 17-3 1)
D = 459 B R A (17-4) B,
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#1713 ZTEERARX73)MN(17T4)EREEFTHHATIIRE B-RBZHE

I I A VI II v
1} 200
I 100 200
A 40 80 200
VI 60 80 120 200
I 20 40 100 160 200
v 0 20 40 100 100 200

3. BFZHARERE TR T3 FANEMNEREHF.S HEYREEERI T A H B #
T EEREFR FRAMBEAMAEBRRE, YIWESTR 174, MEEFHERR B- R HENEXR
HeFU et 5 FhES YRR RS A

£174 SHBYUEAERBHTNESN LA M B- RANERMEST

I 1 A VI II Iv
A 0 0 0 10 10 60
B 90 40 10 20 0 0
C 0 0 10 30 50 30
D 0 10 60 30 30 10
E 10 50 20 10 10 0

HTMEBEHHE, £ 174 5K 17-1HE IT5WETHEE, R 17498 —1TidR7T
BHBYE N EBREMNHFINEFEFHANTAR, HAENTMATL, SHEYL
BT RRFERN IR, B BREFHNF-NEREEEHEHN,

AR IS RAH T EFER B-R HF KT, 214 8B € HE 5 T M BF — s i R
B—amr R, BREFAINWIEEXRETEEZNTFNRFENREBRRIGIT N LR, B
Mp—HEENBEXRE, —BELT I EXRERAERTIN, XEREH
HEBTERE I RERN HNEZE VAN ZEREN T, XEMNFE 174 3B LA
HATEBESY , EEEEFINPHA L., B BEEREFIINBEHE L TER
WE L, EEEFINPHEAERHAL, EHERHNSEY. SYDHE"ERITIRMNE
BFHPEAZITALABW RN 2TRE,

Brainerd- Robinson 75 ¥ MR 38 % o 50 fA g 52 26 JR 4 HH BR A S0 B % Sk b AT HE P, M TR 32
BT —-FHER,MECENTE. ERBTEIRESETEZRNNR . FRAM#E—EH
KRB, BBRIBGMERSFRESERBIANA. BEFAB-RFE, WRFEEE: (LDEN
FHEETFHR" BEERNARBSAEBR. FINELEITEHEFS, SMHEY
EEEFTHPRERESEZ, X MR AREMBEALITFHESL Q)E LHEITRHH
T ARNERY B-R ZRF SiEIBRHEMN . XERXLEHERE T F— L8 XAt
A BAL X BB PR YA B A R TRt EE R .

AEREAFERMEA B-R FETH G L EHEFZENTES : (1) EB/EH (1983)
XL LA E RSB HE P A R P45 (1991) X ILBEF & 11 34 & H FIER A 57
SR 127 BFHRILBESFEMNERBTHERFI M. TEHENFX ZHHR
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Tt
17.1.2 B-R#HFAZRALHZ —  RELENNEEFE S WHNHEF

BATIHE B A M X B R ) 2 R R A BTN T AR R Y, o R LR Y K M, B R A
BN B OE B T ER MR, L8R — it X 30 ¥ 8 2 18 36 4 F R 4B
95 [F A AT REXS Sh e A R ERHEF . X E 2R H B-R AN R BRI K
BTHEFHME 6 N ERNAAIPEHTHT, ENRTH FRE PR L5 I5IG .
/R AL TR % 6 SRt S T R EL BT G , K o B Tt e 0 A o S R R B AE B B
EMSER 6 MR —BHESTHE XESNEFASYRLE S, BBETRER.K
5 FEMMEE 4 36 MAYEMNT AP L RS EHWRLETAMN, WiEE RAEE
e R EH RS &R R E R B 8. B LG 3 Y B P 8 R 3h i 10t LS
K AREUWEMIYRBERNYH LA, SEBTF LR, £ 175243+ T 36 f
YT 8 MBI

R17-5a 36 HEHPESIEILDBEDNIH . 1"REFE,
“sptRE|ABELEEIE

HEM | TH | FRE | LR | K MR | LR | LR
B sp 1 1 1 1
BR 1
m sp 1
5 1
-3 sp sp
T A& 1
B /R 2R Bl
el
BERRHA 1 1 1
kil
LT
B
i)
BH
Y& 3 1 1
NER 1 1 sp
WER 1 1 1
EER
MR 1
BER
EREFE
g
Liig
R
HRBE

— o s [ - =

@
=]

(RN [ Sy RPN IFSF VI R [ .

PR VI TR TSI N

— | b [ [
—

3
g [~
L I I R
—
—
—_
| | b | e

— | -
—

1 sp
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&%

HEM | TH | FRE | FRSH | B W | AEE | IWTUA | e
EREBERE sp 1 1
EE 1 sp
HWERKHE sp 1 1 1
FIRT 1 1 1
ERADRE 1 1 1 1 1 1
LY sp 1 1 1
/¥ 1 1
EXFAE 1 sp 1
HREBEA T 1 sp 1 1
FRAE sp 1 1 sp
B4 1 1 1 sp sp

HASYRMFES SR LA, AR 17.1 TiHEH B-R ML RPORRIEL K
(BhRE) HEARLURE, RECH TR REIRN LK RB(R 14.3.2) BEMHY &
i F0j PSS Y BY o ER A BB AR OR B AR A e S S M Rl AE § AN RIS A RE P IC AT
AB Ry = LIREMSY kU R RTSIBTR— T HE, ES — 3 RE
AL AE SR R A SR TR AR, = 0. T AW RBE
BIBIE AMPLE X HICEERE Ry = 0.5 K0 AN S BE P S ILE R RN A K3y

FORFITIL 2,0 Ry = 2 x D, Ry, M7 0 B 72 Z[EA LR, & 14.3.2 FHHEH M A

VUL R HR . 5 AT BT e R BT A E F Jaccard REC, BB AT HTE 6 NS BE BT 46 i1
YR, B E A SR R R MBI E M S W D RSP AT

HET 8 shHy MM [ /Y UL B R B07 , o1 LUR4E B-R HEF R, B0 AR 24 K (17-
NFT-HITEM#HTHF. BABCMNKHIIRFREER TN >FRXE-FR LK
— i —/NEE W W TR —~BRAE R . R 17-5b BiX 8 N sh# Bk B B-R ¥ENHES 146 21
RBE

#1750 BREBRAVNHNGHEEHE ST BREFENWHZAHHEUARBER
wEMH  TH  FRE FHSE  FE  AEE O LTE AR

HER 72

TH 44 72

WRE 43 50 72

BERLE R 36 44 61 72

=3 39 45 56 61 72

N 35 38 48 51 54 72

Lt TR 1A 16 18 24 26 30 41 72

A 12 20 25 28 27 33 60 72

AE1-SH, BUEKRKNHEMNREESE T WTAKNE, MAN M, B M, HBEE
HET R KRR R 72,53,42.8,36.4,32.3,26,18 F1 12, A (17-3) WERBIAKE A
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AIEBRE 17-58 D = }_,M =292.5 25/ME, BREARX(7-4H)WER. XTMHFER

ﬁEﬁlHE%ﬁ%ﬁ#%ﬁFﬂ%%&% 5 B M E N FEAEF R (chen et al 1991)

FEZR T SREHF G, T L E MRSy b R KL EN R L 58430
YIBEAEAT L . BEATESR 17-5 R RE R B-R N HSI W, i R T, Al nBEHRE
HEBRHATFERS R, LTRSS REFE, BRECKET ., XNHMEK
HONTNSYHENR -~ EEL2 /) EEsH, EE LR HPE RAENF
e,

M T 5 F 7] W, , Brainerd-Robinson %M A TR N X S HEFETITH,
T ELRE 45 th 5 3L Pl SR BB AR A & B R 51

17.1.3 B-RHFFZERAXMGIZzZ . IBEWMALEENHEFSSH

FELFE(191) G HEHMBERIRFAROENEEERRIIFITRSE) K
4 (CASA Computer Archaeological Seriation Analysis) X #AJLVLEEFN & 1L 34 FE H F#F 4
B 127 BB AAFTLNBESANHTTERTFIN S, BLFERUKERE
W& ILEEEIER CASA X &, BE A MATIA DB E LR EYIE (1984) WIREHRERE
(IEMEBWLEE)(UTRERGRE)) TR, SHFFE T, eGSR B E %
W LT E IR EARF AN

L34 EHHARAAFENEIG, BF sHBIY KPMEX 448, XFB
BE EMKFEETH—E N I—IVELIL  H SRS hESIRIRE 2K, B
BRI 5HRHBIAFIIE 2608, HEEMS , ANEFRNBFYAINAESTETL
— 3, Bk 34 BEEFARFMHRSAS R 22 4,

CASA B2 R(REIF 25 iy 4 B 50, F7E 2 Bl L AR 4 3% 9 4 R 1A F A D 7R
St 22 G HIT CASAHEFF . BEFEN CASA HEFERET o#r , BB H B 2 4
BE,EMNREOHE A BHSH MSRATFE I BAEAGZNJLERERR, M) H VK
BRIGHK M43 £ FJLEH MX BASMENETHIE, XERFIBEXHH“H HS
HEFEE CASA FRATFFIR", BB W E AT ERFEI) . HEFRHERE 2
BE, B 5.8% . TEXNX 2 BEAMNTFIIMNEETHAERE . BHEBNSAANEHE
FHE, MASEGREIX 34 BEZFEMTHE T . FEMEITH & RERE) P T 22
HHRABRAGHHEE S, HBBFER AL S 87, B MAITRE ISR “CASA WER R
Fo"“NAEZBEXRE™E, SR HL Yy, BHAR SRR ERE", &
BEZEEIMR B NRXBEE, XH IRKIFAF, BANEEHNFRNFB X BHE
I RAEFE, FHLEFRHE MS12 WAL EM B REWHEFNG , LRSIFERKIE L
BEF, ST M43 WA RHAEL, M FEARNFERAEHFESFSHENEL
THRANFMEFAZEERMN, QA EHFIBRPNFE - L EZRBEBBERIEZN
ERRR 2R AR, AT X BT A FHNE,

et 127 AT HALBAEGF 2B RN 32 fFEEHHF B M555 KPR 5]
WEF R TIRERMRE YT HER RS, MS55 JR(IEYE RSB A, e, BEHLTF
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CASA FFIM I, B FE. ZEHT IXBERKE IVRAEA VX ARTEHRY
Y EEEE 1R 1N NAE=ZH(RH) M Ma72 FH R, CASA &4 M555 [ At
HEHABRENEYANRAR BEHEEFFINF R, RV CASA HEF AW BEBE
FAZRVBPEEREHBZMERSAMAR2E"EN, XATEREMEAFER
ZLYEHF FEMRFRGRS, EMNEREXINBYRFASEERN. FHHEE(1991) Y
HEIEARTT I (1984) L FIBE B AT F i TERE R ERN AP EREEH X REH LR
RIXA RN, SR MSSS EEFFI P AL EE T %, I IEBFE H “CASA FRHERFI R A
Aot % EM ENEEETH ARREAREXNGE RO MAB, WS CASA HF
RGNV 127 B FALBREASFEWERSRNPANWER L, EZEHAZAAN R
BMZEPAMNEATHER, MAANXRENEESRE, “BYHEXRER BYERXSH,
BEHEWHBHEANBEN .

BZ,CASA FITEH LEMHERF 48, BERAHLEMM N ERETEARBENHEY
WARER, SR EFRHEZL, B EEEREES &% 5 87 5 m—F/ A HE 8 3
ZEHNELSSHFHLEMBARASANZENRESN S, FERERKMXRZMERX
A, FTHFWIERETSER EESBEREAIERIABRENERRNE". %
HIEEFEIR—MRBAEEHEN R T EREHAKL, CERES BT HE
BBV BN BE T BN A TE RS AN S, THEEAREEMEE CASA &
KRB BB — B BB 7 A8tk s s P R

17.2 HFS5SMHNXRE—EFLEHRESE

TR R B ELSHEAN T REENAPHEZEASL, MW 17.1 5
WISHEEKHFRE, SR HRBEFHREN . HIFFR—RIIEELER
—ELEET I APBILERILHEERELHNER. FHoRTURRLEHF
MIRAEZ EHY o QSR HESY U B BR B[R] B BB, AR 4 R AR B SR R HES R B AT 3R
T WA FRII R4 A TR LR T SEea#.

ARGy H T EHRER RS (D)0 FRILE; (2) BERE S #
Bo. ABESFNBEAKMBEMIR A A UREAF LB RELS I ETFRNGE,

17.2.1 FFX4REIENEFEEMITEITE

EARWMSERASHREFNLAMERESIBNE. BEE » ALK, EMNCHRERE
NMEBE 2 (i = 1,2n) WBEHTIEF:
LI PANE ALY (17-5)
x, AR ZHRABEXNEX N FIHTH FREEFFRAFTEAHERHTIEIFHE
ERDHILE B P LR ANFEL, ERFIR R 2 BRERT R ERIREE
SEEMAE RSBANHLER P  BESF MBI USIIIE 2 BEHNEET T
PR EMAENBREEET I SP. 5% MREAE



246 ERELH

FEN S e I N i)(x,. _ Dy (17-6)
KRF W Mx? FUAHEF SRS —BAS RN THME. BRE T4 AONE
«® RE L, FBRE QNEETEHA, URSBEFEHA SO RERERFN, B REN 5
A QBN RMEE SOBN, K S@ A48 R B A SR 4 B 50 4k ] 0 22
FIBN, AR ROEARNEIRBER KA. MR FRBELDE S KA Y605 THE
B, AW IBT SPSS 8 #0 K BMERBFE.
BoHHTIIR AN 3 B MMEFEANEE 20 WP A E R EHES
ARG, ERENAEAEETHA SO, 5O mEERR

(3)
%

®
1 _ *2 _ n -
s® = z](:xl - x%”)z + Z (xi - xé”)2 + Z (x,- - xé”)2 (17-7)
i=1

@ ®
i x x2

1

KA 2 Mal® SN HFERES—BR B BRASSROTHE BRI N3
BN WEEEEFM SP CRBE 2B AMENBH T AN, RERESHE
O 2O MENBREBREETEFR SYEA, K 22, cLDBRRDT Q8.
MRS H 3 BB ETHAR SN 2 BEX,

B E SR 4 B .5 B, ERRISA 4.5 BRI AR T H A « QM OB/ EHE
MR ERES S ANME, LEMITRRRTECASBRRNAG TIRBEL
AMEE, BR—EFHOESEAREN SN ILBER, BRSBUNEERES, 05
EFEH AR, WRZERFIRSE, BB ELF AR, TTWEEH 0 AL hE R0
AR o B HESALEEHEAR—B, AEEFFAEN, RS F o, BlE

Sun > Swa > > Sghp = 0 (17-8a)
S i S St
ﬁ% S(l) =1> S(l) > > S(]) =0 (17'8b)

X F RSB BT, 250 F B B BOR A it B B 2 07 AT B AR AR, T 4 E
BEREWBHEF T MEEALBTOMAEAMREN T, TUIRESHEZLFMT
g B 8 BE SR DR RE L 3k 2 R R JL B o T T I S B S 7 (B R R S S B 2 B B A

17.2.2 EFXABRESBNXH . TE_ERMNERENSH

EFETAETRAESRA B BHAARAEY BABEHNERSF SN ERE,
X 26 M AR 5 — AT B S A B A b 4 [E] R B B HES (LR 16-12 A 16-8) . RRAT]
KR 16-12 BT/ R TR 17-6, % 17-6 PHERZRENS—ERS B HEHFF

#1766 MABEAZELPAARCEN BHRENFE RS E

WEHS EH RS
4 —EBL—H - 1.60345
3 ZHE L -1.39335

2 —HEL iR - 1.26747
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#x
IR R LT E—FERa
1 Bk _HRK - 0.80412
b BEF-BHRHELE -0.1932
5 BT ELm 0.00419
9 —EEHTR 0.248
d B L 0.5017
6 G 0.54822
¢ F k 0.5878
a “ERBALERE 0.61541
8 “BREER 1.20411
7 ARAEH 1.55216

THEXX 13 4HERELE—ERIKDEIERELSE,

1. B—4a% 2B, HART-6) I EMLR RSB AR SO, BEs2 B
B B B4 B SR E M T 1 A AL, B Bk 4 T N — B, A M TN 5
— B BB RO ARER A BIR - 1.267 W 0.563, BAE 2 BB MR EE Y SO -
2.723 R B4 IR R4y B, 13 S8 — ERAMBAM BB L EHF AN S = 12.00,

2. BUBAN IR, SRAITERESN 3 BN 2 M RESE AN BB AN
TEM G 1"FI“b7 i8], B A B R ERE " 58", BBl 4 KW EMLES B, 6
HHYT BN TRENEEN— 4 BN RO AS R, B EER—4
ARAEBHAIBERNE =B, ZBERMP.OAIRS 3R -1.267 #10.330 M11.378, 243 &
B 8 BN BB E T F AR SO = 1.015,

MR ESBER, PN H 4B B AKE - B LM E“1" 4 h—8, i

12

BEERHTM (FNE)
o 9 O =
-y [e)} oo C_)

o
o

0 10 20 3. 40 50

0
g it g2

H171 HFXGRESBITRABEESH
(AxE) BB EMAELE, )L
FAEEE_BEHUNE B3EREN
SH A B
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SRR A 4B EEETEFAY SO = 0.731, BT BRAEETFHBESE
S8 T T 25 /0 B S T A — 9 L T BT 2% P (L FR 17-1) , LA B 34 B8 x4 B B PR 1 4
JLEBHEE.

B AT 0, R4 B B4 o 2 BR, A0 25 7 O R A MR A5 O W B, T 40 3 R M
3BCHEINE 4 BAt, AEETFANBEERRBEENT ., X 13 4B TAR 2 H
B3 PMEREAEN. EEOBTRE, AR S SRR TRES B
o 1 STBLA STk 4 B

17.3 EREMHYBATESPRAEXEE

80 AR HH R TIIF (1984) IR (1985) B I E B N B R R E
BTHEMR  XEAREEENARE FE i AR HT MR, 1978 £ R
FWHEYEERTEREMMEREMR . KEET 1981 EF ALK S G2 EMAE
RZMAERE THEEREBNE - BFR, B TEROBRERATHN . CENY
ETEFNIH MEMININIBTBRERTERNIFR, AUIIEBTENR -SSR
NHFREE . BMEIRHIEHE B (1985), FR7E (1985) A4 B 59 X1 5% (1989) &5, X B¢
MEREHIERNT 6 MR, XEFRETH—HBTA, BRLEIEWIE 1978 £X
RHE,BE0HFREARE —EBENZNN ., 28X T EILY &K RS E
W (DA BERABFEHETEEIAFTEASR T ENESBE, BUSHE R MBS (2)
REJLFHHB B A ERFANERERE, FELEMEEFEBEBEX 6 MBI FRENR
FEE; QNAHEXRMBYHEALFIRE 585 R, R K35 H B TH
o

EHEEREMBEMEEN, RIMAEFE 43 B, b 37 Bl 4 28 #R By
F 128, BYES B FH M ATE R . EEFTHEE. HPEI3IHBHMNES3
FEEFEFHIRT 84, R178FIH TH HEIMMESE 4 fE RBW 14 MBI 111 4
3T EEFPHHASFER. AXLEFREFETHEBE IEXR . BRNERE
B, EBMNON AT EBREREBEEFNBEEXRRANIXERYEERE TN HENE
B BEROR AT o
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3 i i F A Ko
®ne I I I IV I II II V VI VIIVID I 1II I
3 1 1 2 1 5 3
4 1 1 1 1 4 3
11 1 1 1 1 4 3
15 1 1 1 3 3
17 1 1 2 4 3
19 11 1 1 4 3
21 1 1 1 3 3
23 1 1 1 3 3
28 1 1 2 1 1 6 3
31 1 1 1 3 3
32 1 1 1 3 3
33 11 1 1 4 3
36 1 1 2 3
38 1 1 1 3 3
43 1 1 2 3
35 1 1 4
8 1 1 2 5
16 1 1 2 5
18 2 1 3 5
24 1 1 1 3 5
25 1 1 1 1 4 5
1 2 1 1 4 6
5 1 1 2 4 6
14 1 1 1 3 6
22 0 6
26 1 1 2 6
27 1 1 1 1 4 6
29 1 1 6
30 11 2 6
34 1 1 1 3 6
42 1 1 1 4 6
Bf 11 8 5 4 8 5 6 5 9 18 3 14 12 3 111

17.3.1 WMEZSUNEXBEMNITE

RTTVORGE P R A Y16 (1978) R ZAYER FOR, FIMFR Z AR R0 7k 8
T—AEREMOMT R XREREE KA ER T ETEENI Y. ZHFEN
BEFBEERRACKEN, KREEEHANSETIT

1. F—PEREERBERRMSYNREXRCH RGEFI B REFEMMR
WY ETHABEXRANERAT R TRAEEXRREXHAHRRHAHE
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a5k M1S, M10, M37 1 M39 SH R B S 38, MS 0 M14 eI sE, EXERN
MISFIMS A 3 FMHERKXMNOEY, ENAERAIBRBES, & M10,M37 M
M3 It B AR R IB L, LU MI0 B RY RPN B L, XHEE MI0 gHRB MR
BEEE HPRTAS IV, L VLA U E N 4 FRBEERY. BHEFENRE
RMUAEPHBRE LEVIREINEAMPABRY., BeER B RS EMR
RGEFFITRES BN RELEE,

2. BB RBYNSY., RESHAINNBY(UTHREGMHIY EEFE PSR
RBYZRMNEFXEANFERE CHENBY SR AR LFERER RN
BHBRMPHAAHE, KOAARHNBYSEE IVE4MHATRH[IULENIE
£, M55 1% 3 BB EEAINS> HEEEHASBERTMEHAGEHX
Ko MTHRHAR/Y UEREE IR, MITWBEBHASHERES TEHASHE, Ay
REAGHBYNEHRUASHERMGHASERERINVLERBEZRHBUROHMN. T
T DARE T A6, ST R SR SR, BR17-8 B4 IV, I s 1,
VI % 4 Fr R R RBISYTE 37 BEFHFPHERAT M R(MEMAFNHYER —EZED
B2 E B A, TR T 55X 4 FR R IE 6 N EHEPIT, HILHE

I SRS B BEN P, = & = 0.177 . FRETS T LR T S

WMEAEREN P = 12 = 0.343, RHH127 RIS 3 HAERBWIAT KK,

M“35"0 3 MM B GHSY B X HANKY. BEHRURBENE BRHAGHBIT

EEEN FBY, FRBORRMBY . W UL K = S 05, BAAH

RANBHAGBMEN 2 G, CNENGHHRY. BURY, AOXMTHIEHN 214
BMBHMER 1.4, ZHAKR, MEATHEY. EROSPTES, T LRK 7 F#
BEABYORARAETEEMMASHSE BEFHI . AN THE IV, THERS P, =
0.294,P, = 0.057, HEMASMEA NBIESEEN S &, HRANERBHHD, N
MRIEHR & IV EARBBEMBYREEN . IFBHBYNASRLERE T KFY
DIEN BR3P -8, ROBIHEIAE 1,203 4HBY.

3. B RRBEERERFTHIANBY NS HBRERES Y, KREMEMT 0

#
EFEPRESE 1 48, EEENIH
EEPFEE 1,2 HEY, HEFENNH
BEFEFFENEE 1,2,3 AEY, EEENTIHY
BHEPNEE24HBY, ERENIVH
HFEPFRBAS 2,3 HBY, EIFEER VH
HFEPLAE 3 AR, HEEHVIY

HBEER T 37T BEHEN ST, XTFBHFRITUAER 177 9EFH. NXAN,
RIVBOSBTRELALEBRDIN. BAXANFTEEEIHEXRNBYEEFIIHN
B, REMP 26 MBERBEITREXRZP ERUITBFREPNE M3 - M34 f1 M5 -
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MO I ERE ST BAXRELIREREXRTE MEXENFEGRLRUEBERN. &7
VIR EFEI PN RS LEALEA RS, EHANEY, —BRELEHHEK H
B R B ELETIRG, B 177 FHNED &R SwEA WIS,

A ABVEE (1985) EERA4 B K304 BT R I ET 48 H 2R SCR BB IR TV . & B A
BENENMNEFRELR 1 RO BMAAZRBZ AR ZIR M22 F1 M30 F{X
R—HSHYRERRT IS, IRMAHBYMNTRBYRHERENLEBRI AN E
TR HATE, MERATRETHREMERERNERY H. IS4 HANEE—EELH
(M3S), T3 i VI ZFimi. Hpf Vi N 2k, MEMB A IMFAEY, Wi
M5 HERT A TR, IBASHARPHE VSN, AT B REEIBNEL
FLEEE KI5 Mo

SRR ENMIER A EBEOYD), B EHE BRSO FERER
SHEEEHBEFN—DEAREN, EGEHN S AN LA R HEY, 5 H
BN ZEEPEMMBRY KRBT, FENE  RERCE B ARZERENH
HBYEERATINENEY, W EHEESEXRR, ME N XA LESYNERHR
EMBEEZIN, FURENRE, AEXRMEMNEHEEMS 5SMBE#E MSAE
HEWRY BEMEfABREEN S BHRNER, BRI 2R FBREER
A TAERRIE — 28, BP R A B Xt 2 e I S R SR M i IE W s B A SS W  r , Al
BHESBTENE=ZS MG FREMEEPEN 1,2 M3 ARYHEHNBERREE
FEH AN EAE T i B0 B 18 7 R 5 B0 R X A4S 2 A JRU 89
B, BRERSEEINERBEUNFSBE ST RNERNZERRN, 0FF
BENFEEBENEPHNERBEHFEZR TN,

17.3.2 BEAZSBUEENITRE

EHEE (BB, 1985 EFARE T ETERENNERE SN, Lo gs
HTH,

1 - EHRERFITTRE, BB 2 KEBERWBREBYMNEE 1 FH
YW R B, PO 32 BEHEHATHY SEEFPEEF 4 HHRH 13
MRE,eMNEEI . I.0. VA, ZI.0I.M.V.V.IRX,EI.IXMIRE,

2. MEFENSYLABRECER R, BEEENBREEBECHRY TR EN, 13 F
BYEZERHABILA, SRS TEREBE RS H 13 Me—ERFHFI M 5T
TROBENRE, EXMSYHI, AN ERER 1, ZRLERFY, WAL
BBUEN 0. 13 Fas¥ 2 HE 57 B R I 1) (S8 P HEF) BIBUE R 17-8 M —17, B
BIERE VI, B/ EEMBERTUA—4 BAZTBERESRT .. # M2 %(0,0,0,
0,0,0,0,0,0,1,0,1,0), B % A # VI #¥# 1; ™ M10 X ( 0,0,0,1,0,1,0,0,0,1,0,1,
0),HE P H A v, 5 11, # v fI3E 10, 32 BEBRAHF— 32 17.13 5B R A B
SRR, S8TRE-AEE  RREEARILARY; MEFIREZ—FHRY, R E
W JLEREFED I,

3. BRI BYHBMHLUBEN EEHA. RELKNTEATES LHITELEZH
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RAMPRBEAMR R BRI TEN A Jaccard ABW AR E MR RINBE, &5
TIHE 14.3.2 T E 4 Jaccard R EHIE X FIITFE T Jaccard BRI E NN S = o/
(a +b)o a AZNEPFHHUBMBYHFLEEHRAIQ,DEE, s BNE_EPH—
BEEAF BB REL RN (1,00 RE (0,1)IER ., & E Jaccad BEE , E-NE
FRALANBYFHREREEAN, WMHE ER M2 1 M10 8, 3t 7 H 34 58
YR BOR 2(HE VII AR 1), (NEE~ ML A SR Rt B 24k IV #1138 4
XZABEZE K Jaccard RPN ZRE 2/(2+2) =0.5, BRXBEFE LK Jaccard BEFH 2
OS5 1AZS, ZANENB[/YHBREER, B K Jaccad REGRB IR 1,RZ, 10
RINENBRYAMERBK, BI1HE B Jaccard BRI 0, FTLL Jaccard BEEE
MEEZEFSYABAVEEN —FER, 32 BEHEENH A HHE Jaccard BE, B &
—A~ 32 7 32 FUHY Jaccard BEELE . XE— DX HREF

4. AR4E Jaccard REUEMEXT R ZEH TR L, BV T Jaccard EHEES, 1 B EH
B H Jaccard RY, AR EHMWHERRYERE, X BREAREREGERAYERLE
SR FEHITRE, 14.4 FEXZ LN FEEE T HEMAHE, BRBF KRBT, £EH
B RECERE S, ERBE DI — D RBE, XM REFTAEMT PRI 2 M E3,
ENNEMFRER DY - ERE EBSWHBRN ZEER, BENBR—4H, REU
HhHESX - TENHRRBNEFHEENENSHHNEHEZANERRE, AT
BRI —HRER RBERE XA B ERER 31 17 31 51, BRAT 300 51 80 b R A 48
RABHEEL 1, IH—L P 32 BEHEREHEBZYHARANHEEEZRHAHHF R
R EEBI—1RRESEFERYH R LB BN BRRBORE",

5. BEMSASAH. BEARMHREGKF, G —HBENBHHEERKME, T
FERBCRE LR LEAR 2 4.3 HRELHH, FHE N AR BRI,
MA AR ZEEAERMZBERER, RO FRTFIE DR EESIRT 44, FE
R, FHESHMEMNEREN SR, FRAXBSHMEN, AEEEREEEN
HEMHBEXRE 4 HEFRANEBRR L, BK 4 AR RERNEBRAET . M
TR TEFNE 2B

6. RN RRBB LT BRI BIEEH AN AR, RSB HTREHEE 32
BEE KT H B EEHFHEIHFERERTHXAR. 8NP TEBLAES—4
HERWEBEITHXFHEF, AEITH. WEANNEI P T RERR, EREETH
17T EEBPITHIBERAN, FI4BRAPEERGFEIEXRAN, BELEIERBR
BHEEG PR ERITHEN. SR RN ES N REHMELZHEY S L HER
HERN. BERGHEHFUEPERITENEARABEZN FENX4HAHAHES
EXRRTEHEFEVBINERE, UBABRENIRTE,

7. BYFEAFIINHAE, ERENHEFRPFRABHB[YELES, CRBE S D
FREBCHEN MR, XMHEMN BRHBYP, A SHBUHREAL=E KRB
RUMTEALHL A HE 4 R (B 16K I B 1 MG VD E N b EE L, R — R By
RPN CHE T, ZEZ S P B, SRR, I — R E=EHE P,
BEFAERLAEY, WIFT UMERBIS S BRAUR KA, Hib SRR, B g®
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BN HEZTRAUMBYRRE" (BT (2001) ,3HEHE H YL, HHAEAIR
FABES) o 36T PR Y AL 7 51 300 1 5 S8 5% 5 ot B 28 4030 9 1) R F — W Mk — 23t
Bo

8. XUB(1989) M PR IER THIFA. (DX REE THRXHIITHEALR,
EEIEREXNIBRFEHAT 2 MESHBK Jaccard RE, BEBRYHATT—#
RECEMEEHRRLTE, W B, REMNERTEREE -, NWELEMES
EEH,EXTEREMNXNE, FARANEERSEWELERENRIRF,BIEN
RESIBALGROMBREEZNF AR  BARERECRER G ERFERRYAE
REARRFER. (2) MEEHIFHEARNE R EFREBTHMHAKRIN S, 1R
At AR KXFENARAMBLEXN R, FRBERNBREHRN. HEEBMHAEY
MAFERFABROLEHITLE, N TFENERIT T EEET RGN, SR
TR AR A RBIE N — B R, HRTET M=, X 438
RHR"OHEMABEXGFYRNBEAANBEF I MG R TR RTHR ENRRERY
BT RREZ —

17.3.3 RKREREBAITFHFTROAREERENHEER

FIHRE , MR XEBZSEREA MBI IR. BRREKEERERE LT B
B8, RIS B FERFERE 2 MR, M2 (1985) FIBRZE (1986) Fif5 4
MEE XNRAERTEHSETHEANER L AR THCHA BT R, X6/
B REMEHKIER T2 — RN, BRE R LW 1978 £ R BN MM A8, B
37 BEEFH M 26 MBS 123 M7 ABEBRMNEBE ITHXE, BX 6oy g
HHARTELE B, ANHTRZEEZRNE K, S FIBFEAER R H E 0T L4514 3]
R . 76 6 L8 RAVIR M H 2 8] % A0 B 48 FIHE I, 15 3£ 78 B8 2 U 3t 30 18 1
HRAEFITHREMRELE. B~ FREAEELALRNBN, EAETFER
B 7THERRMNBE FTHEXF, BVA 11 B THERE, NS5 74BEXELE, T
HX7THBERGEMHEZAIMNMEXRAGTHH, DREREN P FRLARSE A
M7THBEXR , BERIRFETHABERRIFAERIEM T RNER, WS5HEXRE
MRS T RGNV ERG  BEAREENRS &£, I THNBANSBHIRES
B EESTHBEESHTREENBYEAFTH, EBZBIM2 P FRAE Rk
PR S LR . BIESHT LR ZI 8T, B IRIT ER A H A TR Z M
HUSHENEE FEIR—-IEUNEETERER,

EBRHEFENRMEN ST REL, MS KK ETRAED,BHEELTE
RN RAMGEERAN RS S A hTFRXRANEERFEARR, S P NG
RUABERBAN", “BIEMBREANHREENNER, BTN ST EZA
HHEUSHRARERTE—1ZUN, ERBNRE, TUEXLFILHEBRFRIHTES
FRAHEMURERRENERRE. FT-ZEM U 2FM U3 FELHITETHEMKLY
P RZE K Gamma FHAH K R EA Kendall’s tau-b ERAX B, AXFHAN%
FHXRBREBERBIRN I RBEFNEBE ., REZHELRESIN, B0 UFHBHLA
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HAE B RBEE LG R B (coherence coefficient) E R ERERVMPHFERNWRFABRE, TH
RN B—MUFERRT 0%, BHAET HEBNEE TAZETHRMESHY
TLREBRRRPANGHHT RO RERE,

FRFAH T RILRX o MEFEHT T4, AFH LR, BREFER T EEE
TEFSRETHRIP. BAEXEBINEENDHERUT . AEZ. EXNTRESES
BUE 0,3 T B EMEN 5, 4 FHAAEERME R 10, B - S HES I EHEFH A
DT RIEBEFR B EXRNEZEENR P A RN EENANTE, PR EE
FEMMHERFUSPRE N, B0 0, MEE—-BBEHINS, E_MWEI - HRE
NEW  A—FRENGH)BAH 10, XS HERNEIEEN B ERBRTH
AWH R KERFTEN IV BNMBREE, 28 MEENBIMERR,
BREBLOMBUEER . SBEENIEFRP A M EHER LB, BR, MRFHR
TR B EFENIPRE—BH  BAFHBINER O RZNREE I EBEAEWR Y
RPWDIPHRTETEH(XR—FRHOEL, REEE e, S s —
T TRPMERB(BH NES I FRFEN G (B BERENPYNE
FE) IRAFY/ N 10, BN THESBRAE 10—0 Z B30, H /DRI E N
PGB RZEAMEPREUEENCRRE, JER/PDERTENFTEREE, RITHK
SR AR TR T RZEHHRERE

FERBREAFEN PRI ER SR E PR =ZHNIEN. METRMFESPM
BEBEEA—HRARS N 3IH KATUARBENEN T EERN TR 8
A7 HEBRFTREAMERRER, ARSI E T REEESI 4P, FLRBmIE 3
R “DBBE G RAEL 0 10, BXE " HE="HEHN I BETREN N 3.33
6.66, JFEAILIERAIENENHES M EHM TR T RN B "MEIESE
HF 85, R E RZEMHER RS

B ERFENIHEBE, N TREFIIHTROHRERE S = 1.9, N TRERHE
S =2.66, 6 NMAIBIFRFEHETEBE 21 MIRRYE Kb GFESI FRASHA
CHHERRB . EENZEETON. BXEHREABENZERMT.,

#1788 EREMATFHARANERREE

S 3 # 7k % X
0 1.94  2.81 2.66 2.45  2.56
0 250 333 3.22 3.4
0 2,59  3.14  3.68
0 1.21 1.92
0 2.53

0

EHRIEFENR

B3R 17-8 AT W : (1)6 N M7 R Bk LAY B R 3 %, IER AN HRRK
{6 3.68, WAL TF 0-10 FIFREE T 0 B — 3 (2)E AW R oh , R PRE , Ik 2E 16l FZE X1
I AR OB EAE , MY 3 MR R BN T 2, HATHRBER 6 4 REF R
B, RIER 17-9 FIFlH AR RBUEREERE ST . BWERKITHERH
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RBAWMBORE A (B 17-2), BHE 17-2 9 0, Sk FEH
ABNEHRBHEE, ENEMRERRK 1.21 HAT LY
TR A—H, REFRBBREL,E 1.94 BKF EERE, 30
BARNMKERSARE, BRKLL 2.2, BF
B RPRRIR S A RL, BEKTR2.65, B 5,
IMRAEEES RN 2 KT LR Y K4, B8
TR 6 AT R, XIKRKE IR KK RE
AEHRTHER ZEMMHRT 6 A4 HEHEE
MRREE. RESFHELE 6 M FERHT ;
HRFE, -G RN, B — A amk HRE, O o L L a oy
FEBRNRZ N IR ARE . 723K BE o L 7K FIZE A9
I RBHEE ERBTUASHNF Ay Reyg B2 LRBEXTIEA
i KEEER
B 5 H , 55 F CAMMA 2540 36 R $U 25 3L f A0 305 3 400 7 S8 0 AR DL R 2, T 1448
2|5 17-2 KBOH R AR B R 5 IR AN R SR BB P41, LR Rk T
ERAEER. FET P, E 172 R EREE BB T 6145177 % H i 5 F %
Ro ANEHPHE MR B 252 B IEA B 43005 £ 22 18 048 LA SRR B , b3
e E0U WA M 2 BT 1 B 00, T EL S TR St 3 R M, T 24 T80 4L 2 O v e 5K
.

17.3.4 REF[BUWHRLFINERERLNSFBHFRORE

R R R, LR B 6 M T REAR LT LI Bk BERRBERA. &
TEHABE THRXRNWERAL D L ABBEF REEELR., HH8005E
WRFIHRBE T REEREN—NMER. A/ T NS Y AL 75 8 M BER
AR A AT SR B R TR B B0 0 J, 3 0 B LUR TH i M BRSE O B A 07 RAE M AR B R BB
Ko RITEHART 14 ERBYANGEAFIICER 177 FFH, X E RS HX
14 R A N HYEBREST BHHEAAFI(LER 179), KRPHERREHEEN B
FRAPIA,BRPE RS SEEIEE 6 o KPR, F TR,

F17.9 BRMH T EEES URELEIRINAGURSEERE
6AHBERB AR (EERHEEN A EHT)

Ew i i & 7
I nm Im v I I m Vv VI VI vilT 1 n n
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£17-10 KTEFEREN 14 AN BUSBH RO LR
MYFE KB RDBIPTREED 6 8, RESETRCED 4 B BALEE gy o
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Vil 3 5H# FEEIH 1 o (i B
W1 14 3—6# 2—4 1 Himek
oI 11 BRe#HM M #2138 HHHIRK RKE
T 3 3—6#H 4 ¥

FHR 17-10, R MM H 7 BRI R 3 MBS WR I ZEHH 8,
ERBINMFEWN T RPERREBFHN, R —FMBRYRFNE—TTRPENE
(BOBMES - FRTEENG (). BEFEARWMEBERS: (DFEH R 4
FhR B B8R, N IV~~~ 1 R xR BRI, RN HT RF, B
REXGBER T AR EAE, S5 A B &M EREK, M XFEERT
KPBEE2-SH MEEFRPBYEFT 2. KB DM IXMERBI HE
MR, MR R B T 0E R P, H NN R BIBYA L. 34 01X
HEOLE A T VI ANGE I RIS ENIEE Y R A BRI TR X 2 Fr R 5 i
5nXBHIHAFLEENU BENEAGEIE LA, FANERE IR HEY, R
TRERBFER 820 3 TAE =X 3 Frav 2y B RSB, BRI B TR
B ERET R, RIS RT3 XA RsE N R PRRE . HHX 3
B (HE LB VILAGE D) 2R LN BEHRY, AT o REXWA 285 KRB E
HEH, HERERR B RBF SRR RL", HEZRRETHEASRK,
BRHBSENHXNEUNARARTIUE, ISP RBIETRESE XN ERHER
WH. BRI XA URRAE R TN EXREMBYELNERFIIN . HRELR
EHX AR DRE" P EUS BB SO RCEX, BT R TREFEGLER, B
VPR REBE - N E RN E R FEF U RE AR EREMHRERRANE
RN FEBERREHERAREZF N —F R b iF BBk & KB # /)
RE” 10 F A4S B R S 2R TR % b X At e 35 38 B N R IR Y R B b £
BYXN KRG PREELE EEFERANRALKGYREEARE, KEHFEET
TEFEE LR FREFRE 16, VAN VI ARF“STERZHHKFEYER",
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(B 7E SR AT 8 R (40 30 P 4040 T Gk A V R A s M, M F VIR R EN R
BLEANE BB, S TER PN BB AR S R YA TETEE
=S, AR B H SRR S PB I EHELR, A—ME LRy E
ML FEE M TR IR, LSS SR RNE A RERS L EA L, B s% 1R
IE N R R AIEN ., B2 38 B Hh A — N K B0 B 2 SR H i L 2K 9 A
2 7 %A B T Xt B R4 07 6 Y B0k |

17.3.5 XFEHESHPDHIALAEE

1 B FRBERERCHBR" B ME L BRYRONERE, RKESHERY
ETEREMAPEEARBEAET 2 ELBYRNEE | REYRN B EHEH
BRTESN ,7E 37 FEEEZE £ /0 9 AR5 28 AR o (U 1B 4 Fh 88268y B R AW A
St 32 EEFEHT Y. HERBL " BYN RE ERLERR SR N ERHITEEREN
MHEMRBTER. BREFREBASYIREREESERNITE IR BEEKR
Bl BIERYT, WRHERARBYERRERE YN, BREBT SN T ERNE
M NREFEFERHRNRY MBS, ERETNNAEN T HS EiRHE,

LR IE SR HERR "8, T AL BB LB HOERACRRIZYY, “¥
WY HAREE , B E RN RER 0 S R AT LB, B d 4EX 40
RSB M GHRR . PR EHEN PP ER ML IV V. VIR VII % 5 75
B, B S AERFILER 6 R, MAHR 2 KN IA IR EBAZSHE
Mo 7 R BIA I BT 53 W, EKB PP NERT v vl N6, X 2 FEEY
BT 8 K. XWIFHRBNMN AEKRMTRES, EXEAEOEAERR s B E
KIWABEE.

2. MEMKAFAFR. XRERBIITR BEREIRTRIESAEXABUEN
PR ST AR AL TR B B RSB AT R MBI R BREY
ERpRAHIKREL AN ZRANFREL B ER, MEE BRI 2
UNBR, THEERNEATHBEBEAOENMEERIFT, DS HXBR KA
ARHMENX, BRI RREAFEY, XFNE2FA—FRXELORFR B, o
% BRI BRE % REEXT R KA 17 BT W R R iE B R E K
BHEAHE, DHBEEBFENS PSR RELZHREXZFNREN  ANEREHEY
RRARHNH ST EH/YEREANEETY, 2 ZXBYERTRWR S FE S
WL BHMEE,

3. ATHERE, BEFEQODMIFERN S FERIT BHEF P LA B IIH
AREM " XA i RN RN R RS H B (ERER RPN ESYHERER TR
A . LR EREREFREEEM IS OERTXANEY, HAE S 1 Rmm
VI R ESE RN ML HEHERD, BAEPHE RN ER VISR Rw. M
HIEHBERA P T RETEERANEMREN , ARG R HRXFMAT RN, HEE
RGNS THEDBAGHE, N REMNER, (UREBZ X R AR T 4 KEEFE/R 5
Ve 43 7 AR, W75 MBS 4 38 160 0 35 1 0 560 0y It ot 5 3 38 0 0 91 4 i — 2 10
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R, EHRNOTRFISIN 13 FFY30F, 6 4 #5006k 1.60 1.6 1 f5 v & 4
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87,89,85,89,126,124,82,86,125,87 [E K, FHEH HEHE, BR BN EHEFMKE
VHEEBLE X AHA? 3 B8N 0 kb3 7

3. M Pine Ridge Cave (PRC) #1 Willow Flats Site (WFS) 7 #1 & R4 3 48 -84 i &l
Hlas B TEMRKE@MNZEXR), GHEAT 5N Chert (C) M Flint (F) Fifh, 48
R SEE TS, AR KER TN TR, BAA U ENARAE, BHH
KEXNEFHZETE(RHENOETE),F M. (5] 8RR K¥EHH Drennan1996)

#. & | PRC PRC PRC PRC PRC PRC PRC PRC PRC PRC

#E | C C F C F C C C C C
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A | PRC PRC PRC PRC PRC PRC PRC WFS
HHE | C C C F C C F C
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& | WFS WFS WFS WFS WFS WFS WFS WFS WFS WFS
ME | F F F C F F o C F F
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4. WET B HARETRAFHENEIFRERTR) FELEFEMEFE,HH
FBE AR FRHER RE L BT IR B I 2
11.5 12.3 12.4 12.4 13.5 143 143 145 14.6 14.6 14.7 15.0
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16 b | 73.39 17.7 6.67 16 B 61.7 | 21.8 16.4
17 LB 80.3 18.8 0.4 17 B 60 20 20
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31 79.13 19.35 0.19 31 B 73 11 16
32 80.33 17.73 0.25 32 B 79 13 8
33 84.58 11.76 2.13 33 I 78 8 14
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g mE

(2) =M, ARG, ZKBIRFHENBEREZ DO A FRESE 2 1 K

(3) f=3M, BE—HFHBERELD?

(4) W7k pe , EFMKF S5 HEBRRES D7

2. AR R R FRCE , BB TR A R 7
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BIE#) .
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4. BEEXHULBYBEBRBRANES A, CHUEBEL M ZLRBENETHS N
50, 60,65,55 FI 70 B FEHHAH 0.1 f0.05 WBEHKETZARELHEHRM
X E it IR 8 .

5. P —LekeAk g PHME 1 = 29.00 BB, REANIR ¢ fH.

(a) X =29.60 s =2.50 n =29
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BME ¢ H KM T L E K GEZE a,b 8] .b,c B F b,d B ),
FA.LE

1. RES=FBSEPFBX KLILARFHEALNHGER , RROSFIHIXT
FREWRERERG &R 259 FHENRERTER.

2. MFEBIBEAE T FREEMA S KT -

Hh GitBEER n =50 FHER S =7m?, FE =5m?,
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= K i 3 & ® K i = &
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R # =R R L3 3 " &K K L3
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= K 3 K 3 i =R LS = K
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() FE =00 HEEH K P TREFRMARFAREA LENEHESRES
HEN, FITERA THNE S ENITEES £ IE T B A3 65 X E A R 7= #b 5% I8 59 #1
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(1) MR ABREAS B 448 2 ) 45 P 2 W 3R 9% - B9 TR B 95 % B 5 8 B9 X 1Rl A 31
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WA, IE T2 IR K ADE B X E s

G A EEHRHARP R FYEARE LH S EH0 , FEMARREE, ERAG
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6. Cottonwood River Valley £ B R =B RRBUERRITWT -

B ik} M )
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BEARREE () 14.67 12.15 8.76 14.42
AR (g) 1.93 1.88 1.69 1.28
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A A B ROR 28 R B S IR) R A8 A SR SR RF RS K, /N3l i) B 451 R B ] B B Ak
R — T I 2 508 (ANOVA) AL B R B 3 #4778 Kitis o
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INAA| 592 | 590 | 607 | 621 | 648 | 539 | 530 | 612 | 544 | 582 | 518 | 642 | 526 | 535

9. EXARES S BNREFFSENBARE, E—ERNBEFEKPFTHE, B2
T 3 3 9K B K BV B 3 2 5

ENE

1. RAE—E#H, ZHE 10 AEEANE , HFFINE «=0.1 7 0.01 HEBEHEKFETFIT
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95% % 9% M BEFEMITTRBILR O LRIALGE S LKNER, MABERMEA AR
HES BT (B EXE 1%, BEEN 5%, FMELNREL LR A, HRAX
TUHER L R IR A R
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5, BI AL A0 B XUR R X TR B 2 (B B KB, TS R BRI
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4. FET 140 FEMREBE T RO ARSER, BRI 0T -

aEER HEE L EEp Ry HE
X A H 16
X B A 9
X A p ¥ 14
X B . ¥ 32
Y A A 7
Y B = 14
Y A X 30
Y B X 18
Bt 140

B ORI ZEAE TR, RERERZR, F M UIAB=2BLMHE,
1 5 00385 390 2 ] O TR 388 FE A A 4k o

5. TREXFE M 10 M2 38 5 51 $8 B 11 89 2 TR/ I e 28 4 1 B D B HE S IR
P, AR R/ BEZE A K R B Z =B AR

xS A/B{C|D|E|F|G|H|TI1]|]
ERKNKRF 123 |4|5|6|7]8|9]10

MG ER KA 3/3|5|6|1/1013|7181]09

6. PG R 53 B 5 AR T I — Bk kA AR T IR — X PR X IR R SR R B3R A
BB (LETEE), EH5TE AN GAMMA Kendall's 7, fl t, FHAMR R, FHEIT
WORERRIVEIE IV IS

RTTUR \ BREAE I i} m v
I 3 0 0 0
Il 1 2 0 0
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T B Sngitawm

THEMKA TSR EIER DS B Shennan(1997) , 328 7T DL B £ X M
Tk RAIBE R AE R REREREN A, BT U6 AA H 2 147 f13 1528 B
W NEL R EBAANT K- E LA ERT T, X ERELER,

1. AR S & e 42 Rl s 10 M BHER, £ N7 E KB M=
-1,

wme KA |02 | ROR | R | WER| B BEw BE nji-y O
1 58 160 150 80 70 73 65 108 145 128
2 57 140 130 70 65 67 62 94 111 137
3 55 175 155 70 70 7 61 107 110 137
4 58 180 170 70 65 84 80 106 121 154
5 62 195 180 80 70 86 72 108 135 150
6 60 165 160 70 65 85 78 111 130 159
7 53 180 170 80 65 85 75 120 123 148
8 68 130 120 60 50 71 65 108 104 150
9 48 150 140 70 60 70 55 133 129 165
10 58 200 190 80 75 96 84 159 141 147
11 47 210 200 85 75 79 74 114 135 163
12 60 160 150 80 70 87 80 110 121 136
13 55 180 170 80 80 88 83 109 118 160
14 65 190 152 80 75 91 79 132 169 150
15 63 190 170 75 70 89 85 137 129 155
16 67 220 210 80 75 | 118 | 105 145 138 170
17 44 170 150 80 70 58 44 103 123 154
18 63 185 .| 170 75 80 80 74 117 139 148
19 52 160 150 60 55 75 69 109 126 148

20 62 215 200 90 85 97 81 138 128 133
21 41 175 160 65 60 70 62 110 137 151
2 47 190 170 75 80 69 58 120 129 148
23 50 185 160 70 65 94 80 126 143 152
24 55 195 180 70 65 85 80 130 125 151
25 49 195 180 70 65 77 69 124 102 148
26 58 140 120 65 60 66 54 113 143 130
27 62 170 160 65 60 90 70 94 131 137
28 55 136 120 70 65 73 64 109 102 136
29 53 170 160 70 65 78 64 123 124 135
30 60 175 160 70 60 83 70 112 142 155
31 52 140 120 70 65 73 62 116 126 145
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225
®S | R | BSME ACR | RSME AKE | B | BER | BE | OE | Of
32 59 150 140 75 70 88 76 101 126 135
33 61 140 130 70 60 92 85 116 103 152
34 56 145 130 65 60 72 65 125 134 136
35 60 175 160 75 65 93 78 111 160 130
36 53 165 160 70 60 74 65 111 62 160
37 49 165 150 80 75 75 62 129 147 154
38 60 160 140 70 65 8 66 114 146 143
39 59 170 160 70 60 91 77 138 119 146
40 57 165 160 80 63 77 60 91 124 170
41 55 170 160 80 65 70 66 140 121 149

/

WRE-1 AIRSSESHAN LR 0 ANBRRENTEE, 1 K&.2 0B8N, 08K
BABNE,SERR,6H,7 25,8 L8N, CREM,10 0EfH.

2. BRYH Rt DR £ AR 22 1R MR A 12 TR AR T R ) B 4 R (L BH R E-2)

1 2 3 4 5 6 7 8 9 10 11 12

1 60.36 55.86 51.35 48.65 50.45 53.15 54.05 50.45 42.34 27.93 37.84 65.77
2 41.28 37.61 35.78 36.70 39.45 43.12 42.20 38.53 33.03 25.69 38.53 77.06
3 40.96 38.55 37.35 37.35 48.19 53.01 54.22 50.60 43.37 21.69 33.73 68.67
4 34.88 34.88 38.37 40.75 50.00 56.98 59.30 55.81 47.67 33.72 34.88 62.79
5 54.84 50.54 47.31 48.39 53.76 59.14 62.37 58.06 46.24 31.18 34.41 75.27
6 47.62 41.90 39.05 40.00 41.90 44.76 45.71 42.86 36.19 20.00 36.19 70.48
7 38.40 34.40 32.00 32.00 33.60 36.80 39.20 38.40 32.00 16.80 30.40 71.20
8 40.00 36.47 34.12 35.29 36.47 41.18 44.71 42.35 36.47 17.65 36.47 72.94
9 48.24 44.71 38.82 35.29 31.76 38.82 40.00 35.29 25.88 15.29 37.65 51.76
10 37.50 31.94 30.56 31.25 34.72 38.89 42.36 40.28 34.03 24.31 31.25 64.58
11 32.18 27.59 28.74 49.43 52.87 50.57 47.13 41.38 33.33 22.99 55.17 81.61
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1 2 4 5 6 7 8 9 10 11 12

12 32.8 34.29 37.14 42.86 48.57 51.43 50.00 44.29 34.29 8.57 41.43 84.29
13 50.75 47.76 47.76 64.18 70.15 70.15 64.18 56.72 41.79 20.90 49.25 79.10
14 35.71 34.52° 35.71 39.29 44.05 46.43 45.24 39.29 30.95 20.24 41.67 66.67
15 35.29 34.31 33.33 36.27 44.12 49.02 50.98 49.02 41.18 20.59 32.35 70.59
16 37.33 36.00 36.00 45.33 54.67 61.33 62.67 60.00 48.00 21.33 37.33 78.67
17 44 .00 42.67 41.33 41.33 50.67 56.00 57.33 54.67 42.67 21.33 36.00 69.33
18 51.39 45.83 38.89 37.50 37.50 40.28 44.44 45.83 37.50 22.22 26.39 59.72
19 46.74 43.48 40.22 41.30 44.57 48.91 52.17 46.74 38.04 22.83 32.61 63.04
20 32.17 32.17 31.30 33.04 39.13 43.48 44.35 42.61 35.65 21.74 34.78 62.61
21 50.53 48.42 48.42 54.74 60.00 62.11 62.11 58.95 48.42 27.37 36.84 73.68
22 66.15 64.42 56.92 52.31 52.31 55.38 55.38 53.85 46.15 33.85 41.54 56.92
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.5000
.5080
.5160
.5239
.5319
.5398
.5478
5557
.5636
.5714
.5793
.5871
.5948
.6026
.6103
.6179
.6255
.6331

.6480
.6554
.6628
.6700
.6772
.6844
.6915
.6985
.7054
L7123
.7190
7257

RAENESSHIRFER

e~ 2dt

Z &(2)
0.62 0.7324
0.64 0.7389
0.66 0.7454
0.68 0.7517
0.7 0.7580
0.72 0.7642
0.74 0.7704
0.76 0.7764
0.78 0.7823
0.8 0.7881
0.82 0.7939
0.84 0.7995
0.86 0.8051
0.88 0.8106
0.9 0.8159
0.92 0.8212
0.94 0.8264
0.96 0.8315
0.98 0.8365
1 0.8413
1.02 0.8461
1.04 0.8508
1.06 0.8554
1.08 0.8599
1.1 0.8643
1.12 0.8686
1.14 0.8729
1.16 0.8770
1.18 0.8810
1.2 0.8849
1.22 0.8888

“E&RS8F

S e N T = T i e e i e e o T
oo 3¢}

Z

.28

.32
.34
.36
.38

.52
.54
.56
.58

.72
.74
.76
.78

.82

o(2)
0.8925
0.8962
0.8997
0.9032
0.9066
0.9099
0.9131
0.9162
0.9192
0.9222
0.9251
0.9279
0.9306
0.9332
0.9357
0.9382
0.9406
0.9429
0.9452
0.9474
0.9495
0.9515
0.9535
0.9554
0.9573
0.9591
0.9608
0.9625
0.9641
0.9656
0.9671

Z
.86
.88

.92
.94
.96
.98

I T

2.05
2.1
2.15
2.2
2.25
2.3
2.35
2.4
2.45
2.5
2.55
2.6
2.65
2.7
2.75
2.8
2.85
2.9
2.95

3.5

o(Z)
0.9686
0.9699
0.9713
0.9726
0.9738
0.9750
0.9761
0.9772
0.9798
0.9821
0.9842
0.9861
0.9878
0.9893
0.9906
0.9918
0.9929
0.9938
0.9946
0.9953
0.9960
0.9965
0.9970
0.9974
0.9978
0.9981
0.99384
0.9987
0.9998
1.0000
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1
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9

10
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16
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20
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26
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35
40
50
60
80
100
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0
636
31
12
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6
5
5
5
4
4
4
4
4
3
3
3.
3
3
3
3
3
3
3
3
3
3
3

B 3% Y

P{|t|>t%}=a
.001 0.005 0.01
.58 127.32 63.656
.600 14.089 9.9250
.924 7.4532 5.8408
6101 5.5975 4.6041
.8685 4.7733 4.0321
.9587 4.3168 3.7074
.4081 4.0294 3.4995
.0414 3.8325 3.3554
.7809 3.6896 3.2498
.5868 3.5814 3.1693
.3178 3.4284 3.0545
.1403 3.3257 2.9768
.0149 3.2520 2.9208
.9217 3.1966 2.8784
.8496 3.1534 2.8453
7922 3.1188 2.8188
7454 3.0905 2.7970
.7067 3.0669 2.77187
.6739 3.0470 2.7633
.6460 3.0298 2.7500
.5911 2.9961 2.7238
.5510 2.9712 2.7045
.4960 2.9370 2.6778
.4602 2.9146 2.6603
4164 2.8870 2.6387
.3905 2.8707 2.6259
.2906 2.8071 2.5759

t S s SEER (M)

w
- O

NNNNNNNNNNNNNNNNNNNNNMMW#O\

.02
.821
.9645
.5407
.7469
.3649
.1427
.9979
.8965
.8214
.7638
.6810
.6245
.5835
.5524
.5280
.5083
4922
.4786
.4671
4573
.4377
.4233
.4033
.3901
.3739
.3642
.3264
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o= NN NN NN RN NN DRDRNNN DD R D WA

.05
.706
.3027
.1824
7765
.5706
.4469
.3646
.3060
.2622
.2281
.1788
.1448
.1199
.1009

0860

0739
.0639
.0555
.0484
.0423
.0301

0211

.0086
.0003
.9901
.9840
.9600
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.3137
.9200
.3534
.1318
.0150
.9432
.8946
.8595
.8331
.8125
.7823
.7613
.7459
.7341
.7247
L7171
L7109
.7056
.7011
.6973
.6896
.6839
.6759
.6706
.6641
.6602

0.2

o e e e T T S IR

0777
.8856
.6377
.5332
4759
.4398
.4149
.3968
.3830
.3722
.3562
.3450
.3368
.3304
.3253
3212
.3178
.3150
.3125
.3104
.3062
.3031
. 2987
.2958
.2922
.2901
.2816

1%

0.9

OOOOOOOOOOOOOOOOOOOOOOOOOOO

1584
.1421
.1366
.1338
.1322
1311
.1303
1297
.1293
. 1289
.1283
.1280
1277
1274
L1273
L1271
1270
.1269
1268
1267
. 1266
1265
.1263
1262
.1261
.1260
1257
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0.000
0.020
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.01
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.26

O 00 ~1 ~1 O th B A R WWNDN=,~ O C O

PNV RSN S I i i
S W N 0N R WNO

0
0
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0
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4
4
5
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6
7
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8
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.54 10.
.86 11.
.20 13.
.56 14,
.95 16.
.51 20.
.16 23
.71 31.
.48 39.
.54 56.
06 73.
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.95
.004
.10
.35
71
.15
.64
17
.73
.33
.94
.57
.23
.89
.57
.26
.96
.67
.39
12
.85
.34
.85
.38
.93
.49
47,
51
.76

.39
.93

0.
0.016
.21
.58
.06
.61
.20
.83
.49
17
.87
.58
.30

90

.79
.55
.31
.09
.86
.65
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.66
.29
.94
.60
.80
.05
.69
.46
.28
.36
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.49
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