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MEW AT TRODPEFE (, y) R, X MY EFREF
« 3.



M ANRE XBAHBORELEPEYNEERFE. EERN
WieZ LR 1A 1,

VN o e i o A B O B B e

™

145

T KRAE)

140

100 X log (K F&:

) d

N S B Y B S e B N N B AR SN B N A
'S I B O O I I Y A O O O O O O O

130 pd e i a b e e v b e laaa
190 195 200 205 210 215

X=8bs3 C°F)

B 1.1 Forbes $3EMH XM

BEL B XTRAIMEBRX WY WEHEVAHITE
. Y =8+ /X 1.
Fn. BHFE LD o4, B REE, ERXBONY MH. #
BB KX B —RNN Y B9EER, WE1.2. 5 M6 KA
2%, FHEANENBGERATERNE, EMNSURAETENE
%. ERERGEITHRBEN AT, BHRRRAN, HFHEEL B
AT

RE ERBEILTFERMERAERMBELE -FHE LK.
WG TRMESHERSBHEKME GIfLeeE, Y &
WRERE (Bo+8* XD ) BAGZIHRE. X—RELER

i H BT R R “RRT MRS . |MEARS K — MRl
o4



B> BHETRETEMN, XeiRETRNSH B EMBETLR .
WMREGHAEE, MXENESR, ATLERH, MWISESLIHR
EZPHEERD. S, Y X ZEMELRAMEL 3 K=K
HZ AR, MBREBRINAEFRBRL —RER, NWBEFR, K
REXPRF. BTH—FEHK, MARGEM MR IR,
BRERE, ARNBIHGRERE, RERSIERINEZ mRYE
HEEHN. EFREGEXKEERHERS, RAOBRRAEPUSEE

3r

1.3 RESAYLe LR



KB R TLAZ RS, BEEREY, X—RERERIE. @84
ARSI RARET /.

REFHENE> THEZRHERTIE. BEIRE, IEAR
XmHEY WRRiRE, JLFR_AFLEN, BALFRGERE
AN ME k. AN EERIINENTRNE
FARES IR 2. HIM7E Forbes S, R ] S Xt K S R4
AR, SIENMENZL. B BRFBHEILEBEES
BFEHLIRZE .

L e XAH | MEROMEKITRE, =1, 2, ~, n. RIRIRE
R E B T LA B . e B9 F{EN 0, E(e) =0,i=1, 2, -+,
ne (HEABBHBEC ), var( ) Kcov(y), AT RHFR
1A. ) B—AFEMNBRE, RETAMHX (AT ERFS RS,
B covies e;) =0, XFAAER 7] BEAD, FBRFH’FLN. &
ﬁ%*%ﬂ%ﬁ% 0%, var(e,) =o%, i=1, 2, =, n, @Zﬂ)‘b A
HXBEHRE - MRENE, AMEBTRAREREE—RENE.
&7 AEM” A “RHX”, Bk —itE. ERENAT,
FEARENONBE. EFHBRIRESH . ERERET
BE/P i, EEBH, ESNBERIEATIREREMNE
FHR. MAARRERMARESH, HmiH (Poisson) =il
# (Gamma) 434 » B/D BV AEF EAIBESERE. &
12 E, BEAEFANITIL.

EIESEE, URRIAXTFHE. TER T E0RE &
fIITLAB R, ei~NID (0, a®), i=1, 2, -+, n, EfEe; [RAHE
C{HR 0, AFHENRC HMSIESRH . EEMEEEMAY, &
HEEBROSERK. XS EUERNEWPIHTIT®R.

AN RISEGMWEXT XY HEHEENH
AR, (s yv) B X, Y BORME, (=1, 2, ==, n. X T Forbes
B FHLIME2HRET 2 BSHNEHT v . Bl x=197.9
R ys=142. 44, RAIXE XL & BB i PREWGITIRE, i=1, 2,

. § e



n. fR AL ENHSERFGRA |
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var(e;) = ot
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BAERUL, MERE T, RT L e XA KRABEHLRS v 1]
B BEESRENTBRE. =1 B A HI BRAK. &
RATHMAERME, THIIAREP, ERRREFETLER
WHEAE—FEREMER. RA o Hy, REMEIK . XEHR
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B AHTHE .

#S SZEASEN (G HiHERNXE, X TEEME
RS HEBMRREEN. M TURKH, SPAHNEFBFEER
Ry BHHa. B Y Mo, MBS THERE ¥ 7N A B &
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1.4 BSAKROHRE

B/h—Feddiit, BIER Bo y Bos By 1 By 8T T A R OBUR /1N

ﬁ*
RSS(Bo:8) = 2y — (B + Bix) J? (1. 6)

mﬁ’o’ oA i » ﬂ:RSS(Bo’ £ AREVF, B RSS,

BP_HERAKET EFIXT o BHRBEBABELR. B
FERFTHOEIES B BER H AR, ol AR/ —Rethqit
.

B/D et AR A RS, Hb M —# MR 1A 3,
EFfTTHATALRR

g o= XY _  SDy _ .(i@i)‘“
LT SXX T "™ SDy - "™\ SXX a.m
B():}_Bl‘z

* ERFIpARREHY . ROKEERRD B ERX0EEEHR, o
Bi» BREMHMBR-THERSY. X8, WM RSS (B, A1) BRUHTERHMAH T
i B — A R ¥ 7ERAE XEHT e R AR R A A Ri.
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B BETFRREBRZEMN.

AP RPALMERHRNE RS —FEARTERN, B
EHMEA. #%RX Q1.2 BEAMEETEN Lx—Biz, §HE
W, RA1EH

yi= P+ BIE + 1812-' - BIE + e
= (B, + Bix) + Bi(z; — x) + ¢
 EX e=B+fzx (a REBHBT ), BERERD—ZMER
yvi=a+ Bz, —x) +e (G=1,2,--,n) (1.8
XERAERRIHMEASEMERE . BN Mt
a=y, B Q. B 1.9
Forbes % WAHNRSXX, SXY,x iy RitB 8/
TR EN. B2
x=202.95294118, y=139. 60588235
SXX==530.78235294, SXY=475.29570589 (1.10)
SYY=427.76281177
B’ SYY, BREKRAY, HARERBHDRS L. A, X
HEPEIMEHEFMERELEN, BARGBRIEPELH 447
AR F SEMNEEHFESEA, W3R 1.1, HXEHEE ]
HEBAART R . Twinfy, A THPEEE, ENUHARE
K, SARBATRESR. HASLMHTEARX, RiI1E7
SXY
Bl:SX'_X
Bo=y—pPz=—42.131
¥ log CKED FeRA 100 MEHE, fEXBERBABKN. WRAXHE
5, B B THERE /> 100 £%, BP 0. 00895, X AN FELBHE
SN, ERAFHEMHEREERP, SRS THEDE
A, o MAETHESN e=y=139. 606,
It ELREEE 1.1 9, EHTFTEHNT -HFESH
y=— 42.131 + 0. 895x

=(0. 895
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= 139. 606 + 0. 895(x — 202. 953)
WA, X—HENEENERBTH.

1.3 fhit o

RMBE o BT AKBETHANERNSERE. —&,
HEA&NT « H—HEPHE - MERE LT v HOBIEE,
BEH 42 4.3 VRN AERBESWHERLT. ABEBIXH
HifdiTh. BRAXERMERRGE, o BATREBRTEREY, HXN
ERBETLHH RSS=2 HEK.

BT o Zf LR & B FEFHRAD, RITANHGTHE,
Bl o®, RIEH o RFHIEBE. e IAHELMBEIEE.
BEN 0. FEXN S MRBEAT, o B—NHMMGHH7T LLER A
HEME d.£.) KB RSS K&, Hp

BEM L. =RPB—BERPSHIH
SHFRAEE, RENLL =n—2, i o kit

o = RSS (1.11)
n— 2

I BHRRENT . — 8. LR & s ERIS .
XitH 4, BETHOHES (&5 1.6)

_ _ (SXY)?
RSS = SYY 0%
*%TF Forbes ¥iig
RSS= 427.76281177 —

=SYY — B .SXX (1.12)

(475. 29570589)?
530. 78235294

= 2.15332 (1.13)
(SRER 4 frgE, 2.153) BHA |
sz _ 2.15332
17 — 2 '
(B 3 (BT, 0. 14— [ HFHABER N E T .. XA
.« 12 -
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FHRR, 0=~/0.144=0. 379, FHEHENEGRAER. EHNERY
HAMRBIKENAL, XtT Forbes 4, #ARE 100Xlog ().
AT ETE PTERERRS, ke IRMESSH KR, 1
REWTAMMNBEEN n—2 B X* IR MHEE, 7I&
7 B
(n—2) %~ — 2

X—BELHTRERES TR S/, EATHELXRT S HER
W, HIEI#t— 2 2 X TREERN BE. 550, X—
FLHEHT

E(¢%) = 4°
B E, XTHmE, ESHEMBRRIFESLE,

1.4 RMZRIGHEER

B/ _Fefliit Rt ® 1.2 SE X A5 BTKE T
#. XBER—MMES, EETERME, R, EhEMA
M ERHRINHESE, I ELEERRIESTHDZ AR
EETFHR—A (s JT]H 5., LG HENHERES. B,
fEHE Bo F1 B Xt 30 o5 v BRABHEM. B Q. 8), £ x=x 4bH)
BEMEy=y+h @—2) =y, BBPEGHRHELE @ ». B
ME, MR APERSL. BIE, BRESe=0, WE. Am:
MEHKHE. FXL L, 2é=0 REE L WRIGHER. EXLRIET
HBER G, FHEA A0,

e RFEVLER, W B & B MALHHESRRBENZR, HAT
TMIEKBT yoo NTHHKBTF e;c BB e BEE RO BREME,
Ele) =0, i=1, 2, =, n, FFHERRIEHE, MWNMHF 1A 4
PR, B/ Jetdit R R |

E(ﬁo) = ﬁo
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E(Bl) = f
SHFMEH R E, RIOAERZBEKREO, var(e) =", (=
1, =y n) E_COV(C,-, ej)=0! l;é,]o mu&ﬂﬂﬁi 1A.4,
1

var(f,) = o? " SXX
var(B,) = o* (%4—&—;) (1.14)
TENS IR B IR A ME RS, « M EHTREAH
var(a) = %; | (1.15)

BR 1.0 5 1.8 SR —AEBERIET, MHitEL 5
Py BAHIRH, MRS LA 4 FRGHK

COV(ﬁoyﬁl) =— d° S;X k (1. 16)

BAGHE B M e REXH, XHEBHENEE, WEBENT 2
TR

BT e BAH LRI EZHAHXEHEIEROMBREL, BATAT LN
AR —S/RBR (Gauss—Markov) E B : 7EXEMHT, H/h
— b CER y MRHTERE0 RAEEMEETMAMAT RS/
BEHE . RO MBI, FEX R R TR R
M EN—RfEIHIERBRMNBHERN

HREMMNESS ., B/PD_FeliitaTUA—TE2ARK
FEEmhitie, BT SRR RBAMT. XTHRACRMS
B 48 H Lindgren 251 (1976),

EAEERHBMATE B M A WA RA AR, ERBR
e~NID (0, ¢*), i=1, -, n T, 190 %ﬂpl HRIESSTH, B ‘
RENR y» NTRe MEERE, RE (.10 1 A.16) %4
WA ERMAXRE. SELERPATHEA/ERFXME.

it hE A 1DOHH o’ 5 0% A8 Var(ﬁo)iﬁl Var(&)

Bt RATFEGSvar( DERFENET. X
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2
var (B = ot L+ L)
A 1
var (B) = o XX (1.17)

T EAGTT R F T RER AR R, AidSse ( ) TR, EWUR

A
se(ﬁl) =N v/::r (BI)
1.5 RERLEE: HEIM

HEFRET A EOFE, L HEE - BIEES
FWAEEERNDE SR EEENRERER T E . E
XBEAMFEEZTEBEPHERIERE RN

R RIRERS — N ERFRE, BEHTEHN

yi=Pte (i=1,2,",n) (1,18
X—EEEE v KB T RNSE 8, B EREYLIRE, EARKK
Faxi. BIEX—BERHENTREFGT X BN —KBEEL, 0
&l 1.5 . ﬁfj\:iﬁﬁj’g y‘_“l?o* HH Bo 2 B WiETTHE, &
2 (i— BB/ BRI X — R
. Bo=1y (1.19)
B PR

>y — Bt = 2y — )t =8YY (.1- 20)
BREFVFHFMEAr—1 HEHE (B BEERPHERHAEK
DR
HW, ZBE (1.18) i KB T « #—T 5 A A E n
B
yi=PF+ Bri+e (G=1,2,,n) (1. 21)
PEX-BYEFRTREMBR—EATHER, WE 1. 5 xR,
. 15 .



EER(1.21)

. RIEHEA(L 18)

M15 HAEZES IR A RE
X— BB R/ FRfbith Q.7 A, FARA—RABEENEIMNG,
RATAT LB R EX T AMEE T X B MG ERRIN . mEERA
RTINS X RARN . T 1.18), B Ry HE,
Xt €(1.21), B 2 x=0 B A4,
MF (.21, @ (1.12) FHREFHTME

evv  (SXY)? '
RSS = SYY — "o (1.22)

EEWAT ARSI, RSSERAEAn—2WEHE.

(1.20) 5 (1.22) WEHFMPYRXJET, # (1.18) pyEm
FRE A.2D MEARERE, REFHFMEITELS. Ef
WZFRAERIBF A, 88 SS.,, EXAH

SS.,= SYY — RSS

vy _(SXY)?
= SYY — [ SYY — 5

_(SXY)?

16 -



SSfI BERBR (1.18) WHAME »—1 5EA (1.2
HMEHBEr—2HE, HSSHBEHERNR -1 — (n—2) =1,

XLLER BT HES R (R ANOVA) 1, 38 1.3 4
Mo EHEMTES, “RE” X—FIENF R #E R
5 EERERKRTD, ATREZIRE, SEAH—K. BH
B (d-£.) FI4G SR BAEXS RLA B HBE. T —FU4% %t R eg-F 75
Ao R P R A T RIBR AR A B i R BIE 55w
BIEHEAL K, RES LRHHEN S,

R 1.3 HESH
.~ BdHE  FHM b ]
* W 2 (S8 (MS) F
X WiEH 1 SS reg SSreg/1 MS o/ MSE
BREBMERE n—2 RSS  RSS/(n—2)
=N b g n—1 SYY

%t Forbes MM T E TR 1.4 HiH. X—RPH SYY

#E (1.10) FHl, RSSTE (1-13) hi{l, SS.HBEEHB

2 | |
R 1.4 FESH

kB d.f.. SS MS F

[l 15 1 425. 610 425. 610 2955

RE 15 2.153 0. 144
j:) 16 427.763

ANOVA 8RB XA B8 HE, XEHb
(1. 21) SR, I RIRIE M S MR R R SR T
0 T8 th B/ IMERUH B TTAR. BU/MERIERE (1. 18) BN
B, ERERE .21 hE B =08BH. ANOVA R aMT
HRX— BT AHA B SROMRNRLE T HA, EF

. 17 »



H, FEINMENAT —RINER, EHFSREAO—TEREHEKR
R RMR AR .

LERR A, ANOVA REEL KRB SYY 1 SSe=5SXY?2/
SXX, &1 2 PH—BEHARTEBBMN . RSS BT HIE
CE N

EEM 8% & EIEFHHSSRA, NEHEEESME Y.
=ﬂo+}91:€,-+8; %%xﬂ' (1.18) %%H"Jﬁﬂ y£=Bo'+‘ei ﬂ{]—"k\ﬁg
Bk, XBRER, ERRERERPHHNNSE L BAET O
i, BIY BE L5 X BHX, MEX—RETERHK, RITBELR
BHUWERR “K” B, XETHBERRYY SSKRUKAH
B, MEAEREHERD MEREN o #KE. BIIKX—
HRF. |
_ (SYY — RSS)/1 _ SS./1

& &

MR, FRSS=SYY+RSS — P EHEHREER, BRH
SS MK BHBAN F H. THEbE, RINZEBRBRBEIR
(NH) 5&#R#E (AH)

NH: y.=pf+te; GG=1, 2, =, n)

AH: yi=Bo+pBizite; ( i=1, 2, =y n)  (1.25)
F e FNID (0, %) ip4, WMFENH T, (1.24) BRMWF 4345 . 1E
ERaEES, TEABXMT (1.24) R4 FRRE E BE,
1fMin—2, BN F~F (1, n—2) . F 3HMMLATTRATEH F-
BB BEHKT, X4,

XFF Forbes ¥(#%. TAITTHEAE

_ 425.610
F= 011

F

(1.24)

= 2955

CHEBEY 1, 15, AABRENRB AL, F 1, 15) @
0.01 4 &, Bk F (0.01; 1, 15), W 8.68, WX TR p
.18 - - |




EEH 0.0l /h (8%). NTHAHARMEH, 64 NH g
AH,

p-{AMRE ESHEMEIRT. p-ER7%ENH HEMERL T,
FE— AT ENGTROE GXERF WD IWERERAX
R HMBEE KO RIEER. D - ERMT NH, RS Y
pERETRAR. TR, YR AH 5 NH MEEZ .
FB By (F5 4 xHED ¥ LB /N By B 5 SBCBUIMG 1A 2ol
B F- RS bR R B AT K, SO ReA BRI e, »
B —Bob s/, 3 H PR RN & B/, 25, &R/
Frh p ERBRTHRE X BEABE: £ X 2AB/NEE S %S
1, 3 EAMT X RASATHEE PIRBHERBL.

Gt BEE GINBTESIN » ) SH¥EBEN GLRT
RGENHBXNBOHE RABERSN. MEEHHGE
BERER r- M ERBRIRE.

16 MERH, K’
# (1.23) RIPARRLL SYY, RATE
SS e RSS
SYY =1—3yy (1. 26)

(1.26) ZEANY WAL, AT e X G JEIDE B INE BN
X EiRAR T SR L. H R 1 BER THAREH X 38
RIS, MIBEBRIRX 4 BT ARREEN. BRI
BE—TRARET, BANERBIEHNR, HEXH

S8, RSS

2
R SYY =1 — 3YY (1.27)

R RESGREATZHTRIRBORITBEBRE. TR X8

DL BRFRBIEF o 5y RRBFHH— M. BHERK#

TH¥AM, RRGBET LS, FEHTHE, FUEHE
¢ 19«



gitt PR Ao X Forbes 4%,

_ SSu _ 425. 610
SYY ~ 427.763

A%, VLA 100X log (SR ML, A 99. 5% AT g Ak
oA,
EHXRRMERE @ Q2D REL 2 RITUSR

Rt SSe _ __(SXVR__
SYY (SXX)H(SYY) *

XEE, REBRIE X R Y ZRBREAH % BT R R
1.7 EEREATRE

HRENNID O, o, S, BEHEHETRERER
MIEES 0, XEERENFHRE o AR e HEHHASG. FTL
EFXKEEEEA A 5 ARR. Bt (o, D) RXHE—ME,
EEHBHENL B R EMEIET o/2X100% HFB5. X
BEEFBREBRA PEH.

WE  BIEMARERN se (B) =6 (/n+Z/SXX)z. T
BIEH— (1—a) X100% BB AE X R T EX4 XK E 31 A B

RZ

= 0. 995

HES
Bo — t(a,n — 2)se(By) < By < By + tlayn — 2)se(By)
(1.28)
XfF Forbes ¥({%

se(f,)=0.379(1/17+ (202. 95)2/530. 78)1/?=3. 339
X F 90% i B(E X [8,£€0.10,15)=1. 75, X 6l K
— 42.131 — 1.75 + (3.339) < B, <<— 42.131 + 1. 75 » (3. 339)
— 47. 974 < B, <<— 36. 288 (1. 29)
FEXHBXES, F 907%Ha 85 HME.

R ERR
. 20«




NH: B8,=5;, b {£E
AH. ﬁo#ﬁo ’ Bl ’Eﬁ
HAROT LLES VR « BB E,

t = %E(:B%O (1. 30)
HHXTHESAHEN»—2 § ¢ 276X . B?'Jﬁlls
Forbes (#&, FEBKREBRBZ

NH. B,=—35, B {£&
AH: B,#—35, B, & (1.3D)
SirRh

., —.42.131 — (—35)
3. 339

BT ¢ (0.05, 15) =2.13, HH p-{H#I 0. 05, FRIHIELE NH,
L MNXERE, KEEMREASHOTX —BRIEE, XE
REREHRS.
BE BARERR se (B) =0/~/SXX=0.0164. RlEM
— P ZHBEXER H W—1TES, HE
0.895 — 2.13 » (0.0164) << £, << 0.895 + 2.13 « (0.0164)
0. 860 < B, << 0. 930 (1.33)

REE—, HARAHEBMNEEIBRBFSHNME, RAIXT
FAROBRERIFAS ANBNE. EHAREN
NH: B=0, B {£%&
AH.: 8,70, B, {F5& (1. 34)
Xt F 4 R, t= (0.895—0) /0.0164=54. 45, fF ¢ fRA,
SHEER L K AHHTHE EXHRBRERLEYN. RE
. ATERAE— 8. R p-EHBAN BiXHFEAS ARZE.
TSR B, BASEHEIR O, Forbes JLSF A S NAR, BIEHT , th
ArBERER.
BRI (1. 34> X (1. 25), BWELISEFRIESMN. $%J:
* 2] o

= 2.136 (1.32)



Y U L - Y . 8N 0.0 G

= (s‘e@l_)} =FSXX - o - F
HHENIN—Tt GBI FETEHER (1, D) BWF 4%
&,

Wy DENIEFEATEERMSAEEFTBRLEE
B . X—EERHEEN TR ANEISENST. AT B
WEAHEEHB/L, RILITRX—FE.

ETRH, RITF —NEA TSV BE T FRRG.
AEENUNME «. , RN HFEBRIWNER v. HE, TE BETE
REAE. BT v KRG, BIGIEVUNE = . kb6 H—MER X
BN E. BIVMREATATEEEENBESHTHRAFX, &K
Xt AT AN RTS8 E) . 7 Forbes (-7, AIAIEIE CHL
HEKES, HKNRSBIEEREENSENTN, BAyHE
SCR &5 Forbes LR FHBRATBERAAE. AT, RATTLL
AR EME ESENREREEA. A7 XK, »
B—AEME iEhy., EX .

| y= B, + Bz, (1. 35)
FERE M, v FUIA R, BATHRBMEN v, SR, ENER.
XA FWE AR B TRANE: fiHE L A Bk, UK
Y HRAETHEEENFBHN T/, FIHMR 1A 4, AR
var(y, |z,)" = o? + a'zl:-?l; + ——-—-—-—-(xé;Xx)z]
TBOPHR, A o it o’ RIVBIE . bR A IR MR
(sepred) :

(1. 36)

(x, — x)?

1/2
s ] (1.37)

sepred(y, [z.) = &[1+ -111— +

* BEWE: BMERNFE var (yulz.), Bvar G.) NEBRHE (5.—y. )%=
var (y»~y.). B, E (5. —y. ) =0, XTHMENFERGEMNEE. DT
BRAYRE.

« 92 .
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JGE B I 7 DARE T ¢ 20 40 O BUVE Dy e 3, 1T A8 31188 5 1o L
BT X ] . E x. =200 2T 100X log (AUE), TMMER v.
= —42.1340. 895 » (200)=136.87, FiR{EEIFRHER

—_ 2=1/2
sepred(3. |z, = 2000= 0.379[1 + 3= + (200530?%3- 0

= 0. 393
X v, B 9% B — T RIME B
136. 87 — 2. 95 « (0.393) <<y, << 136.87 + 2. 95+ (0. 393)
135.71 < y. < 138.03
1.6 B, 7E 180 3] 220 WEE N, Xf Forbes BRI R /D
—Fem HEZKE, DERAHMZE
Bo + Pix. + £(0.99,15)sepred (¥, |z, )
S x. PEHMERZENEEEBEISE 2. 5> v. 9%
WXE. HYEPARE, Y. B8z, X—XEEE. X
AREEEP ARG ER, HIWRMEXTEHELRNZHEAD.
PEE HE-EARAFERHEES, TREERAESE «
8y B FHEMMET . X RAER T S BOESME T RS, &
AEE ARECH IEBRE A A B X . 7 Forbes ffl 79, XBMRTE
—MEEW SR, K100Xlog (KE) B “HL” ¥HE. X4
BhlEE y=F4+ 8= k4G, HiziRN
sefit(y] o) = o L 4 EZ DT
MR B X, #EEHE XA TR « EABEE X .
XWER, R L M A H— 1 EREEEHE, RAEHitERA
FEMBEREZBESEERPHAEHNAERNES. AT
HHEERSEGEEMTEBERE 4.5 WhiEE, BFEESTHR
WHEBUENIE vy B, WA
- BotBix) —sefit(p| ) [2F (a;2,n—2) 12y
LK (Bo+ Bix) +sefit(y| ) [2F (a52,n—2) ]2
. 23 .

(1. 38)



O FELEIH, B’ F (ay p'y n—p') & 2F (a5 2, n—2),
XH Y REARFED SHIME). HAHLBESHHEREMT
E1.6,

160 Fr——— 1T r1r r 1 rrrrgprrr o i

150 | g

oL i

I 140 |- ]

g i

X s .

% 130 + .

B - _

P —

120 B ]
S AN IR I UNEN OO R B ST Bt B BT AT AT
180 190 200 210 220

X =HE s CP)
H1e WUEAMRE
1.8 HE

RE e=yi—yi» i=1, 2, =, n BT X TFRLMMBE K
BMBAEENEE. EMERNBEIRERSRRE. X8
RIS HBRBNRES R, SRESEEUSHEY
Wi, | |
PR R TR RN E TR R R B,
HEERBEE T, % o XA HE y WE. XENRESERER.
LT SRR A MB R AIE, BRI ER. B
e 24 -



R LR v sk, TR REIENRMREN 2.
BHILANHMRREBRHRETEFEEREENR, HBGELR
AENRA. B—FE, MR e 3y WERBRRGERIE, MR

TR A AT AR BE B2 B SRR R 45
% 1.5 Forbes BN RIS MR TE

Vi

€;

2 . R »
1 194. 50 131. 79 132. 04 —~0. 25
2 194. 30 131. 79 131. 86 —0.07
3 197. 90 135. 02 135. 08 —0. 06
4 198.40 135. 55 135.53 0. 02
5 199. 40 136. 46 136. 42 0. 04
6 199. 90 136. 83 136. 87 —0.04
7 200. 90 137. 82 137. 77 0. 05
8 201. 10 138. 00 137. 95 0. 05
9 201. 40 138. 06 138. 22 —0.16
10 201. 30 138. 05 138.13 —0.08
11 203. 60 140. 04 140. 19 ~0.15
12 204. 60 142. 44 141. 08 1.36
13 209. 50 145. 47 145. 47 0. 00
14 208. 60 144. 34 144. 66 0. 32
15 210. 70 146. 30 146. 54 —0.24
16 211. 90 147. 54 147. 62 —0.08
17 212. 20 147. 80 147. 89 —0.09

Forbes (4 (4510 5#MS) Forbes BN 5 RAE
GEmFE L5 B, ENZENELELT. BE. KEy, BRE—
BV, FFEFER L7 P EfERERRY BARR, Ft—Fi
R (R 12) LR EHABE. RTREN A ER/NT 0. 35,
TR 12 MREA N 1. 3. KT RFRET 2N EREFER

0250



W o ARAREE, RERM 12 PN RES — R E
War. B, ¥ —RH, Forbes nf (i s ib sl TbM B LS
B, TESER OB AR EEIE. Forbes O HEE
TiX—TTfEME. T ERKRERE, MR SR X BEE iR %
“—ABH BAEIR.

211711'[111]11!![[]!]

! 4
x —

1 —_—

& L _
0 __.i____.x.x_x!_xz__: ______ * e — —

e x » x -

-1 - ]
-2 TR W NOT ST RV SRS ST BEPE S ,
130 135 140 145 150

Yi
B 1.7 Forbes muﬁmgg |
RATL AT T4 BT ER IR, X TFRKRH,
FRE RGBS, UG0S PRITERH BT
. BMTFRIELRE 12 0800, RATTAERAHE KK
RARM 12, RERESBMIT. DAHE REFESHEL. 2
1. 6 BB T4 BB B0 17 F1 16 MRED BB B
it EATHARRER o RISERK R, mkPTUERRLED,
FRBSBMH R 12 REXMN, BNERRBE QIFHX—RH,
AR, FEHE —F R, MR
PITTREBS — 4. Aids O 12 AR EEMEB F. 1
¢ 26 ¢




REH] 12 GOMER, RRERBU/NA 3.1 6%, FEBU 3. 17=10 1§,
X —ROAEEE—EER, A6 ~REa . £itE e
BRREM 12 RKEBMZREEEL. 8 Brll, MRTH 16 H~REH L
BRITLE R

AR INE, —MA8 AR, F—TET 1. B
S ARG L, REAMITHRRIEYSH. RTiX
SRR, AP MM Z B XL EREFBEN—, FARIIEL
e WA BIE R B/ R A R IEMAY . MR RIX A ] REAY — A
BRI T EREPE (—BRHOVTARD 83— U5

% 1.6 TForbes HIEWE

2 13 BT BB (A MExFEH 12 ME
B —42.131 —41. 302
e 0. 895 0.891
se (B,) 3. 339 1. 000
se (B) 0. 0164 0. 00493
a 0. 379 0.113
R? 0.995 0. 999+

82, Forbes A HRER P B THESKERNTEELEK

B 8B s B — R L. X T 3B s 7E 180°F % 200°F, HIBATF—4&H
Lk, HABRNy=—42.131+0. 8%z, F AE P X—FEEN
M E— x, FREH 100 Xlog (KK M— I BFHTRME. B
iy —NEH (F12 D MG EERHA L6 MEAEEE. 1
EX—FHE, it FRESHRERREOQTEX—ROWHN
R 1/3, ,
B B4R 55 RIT il &, RATIEABEIAN, 100 Xlog (K,

. 27 .



) AR E R — AR 4R N A T
B, ORI T L SMET B AT A P 2 .

2% [ S B D B S S M SR B N B BN B B B R SRR R

1 —
2 - =

e e X ]
0 - — _i * %

-1+ -
- -

% S U W VOUY NV NN AN N NN WG [ TS WA N H00 SN N S '
130 135 140 145 150

yi
B 1.8 Forbes 8B HEREM 12 FHREHR
) &

L1 SRR, U TFRES AR R =10 418 3 K BM X =57
GEAO FY =K AR . BIER A F S 2. 1 R — Bk
B

X 169.6 166.8 157.1 181.1 158.4
Y 71.2 58.2 56.0 64.5 53.0
X 165.5 166.7 156.5 168.1 165.3
Y 52. 4 56. 8 49. 2 55.6 77.8

AE AT EHLE & LU T FE

1.1 Y (2F X, SIS EBNY XX i A% H
. 28 .




1.2

1.1.2

1.1. 3

1.1. 4

1.1.5

1.1.6

IHERY v, =B+ Pixi+es ee~NID (0, 6%), i=1, 2, ===, 10p
B Ber B B R WOMH.

BIF r=165.52, y=59.47, SXX=472. 076, SYY=731.961 K&
SXY=274.786. HHE Y % X BlAPFR ML HE. A
EEPBEUEES.

fhiit of, AT Bo #1 8 MIARERAR B R B t9Bh T 2. HHE
B LH=0MA=0-HRME. ROEXEBRHSEW P H
Cff AR 38D . |
FIHEIHE FEZa R F-ERE. HBFERIE: F=2, HP
t B 1. 1.3 RE £ =0 BT BEEBN.

HHEREMBYASE. ARFRIE: REZAK O ERZX T
EEME. BPEREEAHBNREN? REAERAH BN
ERSE A M B ME . ENNRAMEMA? o RARH A7

Hooker (3. 7€ Forbes X T M ABA LI P, bt 5 th T FEER
B E). B Joseph Hooker {19 ¥E. 5 Forbes A, Hooker
B TR L B — AT G 1 78 B 8 0 3R 3R . 1 F 9 R ) Hooker
HBRIRA N T 31 XtMB(E. TEMP=%& CRRBE) R PRES=H
EXSE GHRE) . REFFLE, SRERFEAKERET
T

1. 2.1

1.2.2

1.2.3

1. 2. 4
1.2.5
1. 2.6

fE PRES XF TEMP M sB. BEA - LEAMFUHS
WA EL? (ARBIYT PRES=8,+8TEMP+e i BHREXT
BEEMHE. EXEEFHA

£ 100X log (PRES) %¥F TEMP & E. 5 ¢ — B
RERELE, I—BABAREELS TR —FHLRAR?

Xt 100X log (PRES) %F TEMP {4 & EmH4ER; B#4
A 100 X log (PRES) =0+ B, TEMP e, 3 BARNMN LB
it (S28MAiF. BB, FEMFE. RD. ARB1.2.2 1
AP EESE. fiRE GETHAE B, #51.2. 1 w3
AELE.

R G B HISYKBHFERE.

R4 BISRTE 185° K 212°C B}, 100X log (PRES) fi§ 90 % Bl X 1.
ER M LB g R 5 Forbes BUIBNI 4745 5. BP Hed it
BHE. REMATHE. FNXEASS. GEBIIH L0 57
B, BRIEEINARANER R EEAKRREE.

- 29 .



TEMP (°F) PRES (¥f5kED) | TEMP (CF)  PRES CiFskED)
210.8 29. 211 189. 5 18- 869
210. 2 28. 559 188.8 18. 356
208. 4 27.972 188.5 18. 507
202. 5 24. 697 185.7 17. 267
200. 6 23. 726 186.0 17. 221
200. 1 23. 369 185. 6 17. 062
199. 5 23. 030 184. 1 16. 959
197. 0 21. 892 184. 6 16. 881
196. 4 21. 928 184. 1 16. 817
196. 3 21. 654 183. 2 16. 385
195. 6 21. 605 182. 4 16. 235
193. 4 20. 480 181. 9 16. 106
193. 6 20. 212 181. 9 15.928
191. 4 19. 758 181. 0 15. 919

"191. 1 19. 490 180. 6 15. 376
190. 6 19. 386

1.3 BUMRESIER. U THRES B 1984 XM AR RBKIL Tiagh &+

BAESEMAHEIER (R E 1985 HARFE) .

3B T
HEg Ok
A () s BiiE) () e
100 9.6 1968 11.0 1984
200 19. 8 1984 21. 8 1984
400 43. 8 1968 48. 8 1984
800 103. 0 1984 113. 5 1980
1500 212 5 1984 236. 6 1980
3000 516. 0 1984
5000 785. 6 1984
10000 1658. 4 1972
42195 7761.0 1984 8692. 0 1984

XX — A AR R A

030-

S AT ol b



1.

.31

. 3.3

R4 B0 P b G PR M . 0 F e FRYEFB Y
A WY 45455 o S0 b 3RE - - A B 1 R R AS T (R B AR AN R 2
KB e BRAEm . AE TR D) - AN 2kt o) Al
WA e B S e . ) mwl BLEE log (HERD X1 log (B,
o R - LR/ B X R R oy (WD)

HEL 5 AT Gy 8 (A R e R BOCR WS Ak R0 BB st
B TR 4y 5. |

AELE P F R - R E A R N4 (R X SER
i AR SN E TN ORD

4 GEM YR BN, aTBHUST - BB, X

BRI TS

yi = B + e, (2= 1,205 ,m) (1. 39)

B e ML, AR G2 6 X - ﬁiﬂﬁ’ﬁi%-}’h

RSS z (y B|.T )2

1.4.1 EBA B B AN A= Dxiy/ Zat. iEW A BRI,
Hvar (B) =e?/3xt, R HIERER, EHAHERE D7

1.4.2 SiHd (.20 HHPBERBERAOFES KR, BEMR
(1. 39) AB/MVEEHL. GEW: MiX—RHEEBN F-REBRERE %S
F B =0 W} -8 (1.30) (¥ .

1. 4.3 DUFHIRS MBI MA RN EN X=484 A 1 HERIK
BEY=MN4AB7A0KE (P, ZEXRATF Wilm
(1950), n=17 4 (1919 F 1935). BHESLELHEIEES.
HR B R KA M 957% BIEXKA. RIBE HBHMEL.

X Y X Y
23.1 10.5 37.9 22.8
32.8 16.7 30.5 14. 1
31. 8 18. 2 25.1 12,9
32.0 17.0 12. 4 8.8
30. 4 16.3 35.1 17. 4
24. 0 10. 5 31.5 14. 9
39.5 23.1 21. 1 10. 5
24. 2 12. 4 27. 6 16. 1
52. 5 24.9




1. §

1.6
1.7
1.8

1.9

1L4.4 fERE =y fz) XTFHEGMHE i=PFz) WM, FIFHE
BNABERE. £ IFSAHERYS, Te#0.
REAZHE.
.5.1 £ (1.2) i AamEREEd, BiEAH o Fx, HPcIR
ETERHER. X3 Bo. Biv > R ENH: B=0 W - RBE
R W2 : -
1.5.2 BEtHdy. ¥y, d#0, #HHE 1.5.1,
AAM® 1A.3, BiIEHFE (1.12),
PR 1A. 4, BRIEHE Q. 35),
BRARR (1.2). Rife My WRERXREIT. ftake #y
REEEARXRE BIREREEBS, BRIEe X ¥ HE, o e it
y: . FRWEHEH.
HEEJEI:?EI*{E’L
n%ﬂﬂmﬁﬁﬁﬂﬂﬂrﬁxmwﬁmﬁ BREMELEERTRE—
B, ChBTRRERMOASTIHEMNE. 20 tHE 70 48, ABELE
B ESE X, SRR A DMK R AHBEKERER. HT
REFI R AR BERSZ B T M, 53 80 5 i Sk (8 3% 4 3 3L 78 208 Bk 30y
HREEL. L7 HOBBS S 1962 FF 1978 4, EHBNKEE
B Sh B FI ARG . KA (BRRIR) . 1962 Z 1969 4E NGB T LI BN N
b F 8B BL, T 1970 F 1978 N F ik R RGBS, BERaHrix
SERE > LAFIMTE D ) _E SR A0 ZRAKEE IR B 5 AR W TS 8 ) K O
AL . & AR R » X BB (6] 1 L A9 33 5 MR AE A9 28 4k . B 4o
MRRNBA
HIGH = B, + B, X YEAR + ¢
W D g/i=0gEXEBTRIN HIGH (HKAD X (&) &k, @
B81>0 ¥ HIGH (FKAD) b, MBI, () 4<0 HE/
HRE. E£04577i#%8 W Gentry fil Lopez-Parodi (1980),
1.9.1 fE HIGH (@R KT, LOW (EALD XTEMBEAE.
1.9.2 % HIGH (B4 3=F4E, LOW S KED X FER HICH (&
KD XF LOW Bk 6D BIENR . g5 40X = EIH S, 3F
RESHE X R R BREN S REERARNE X,
1.9.3 RIBU ERE, REVEE AL R D3R K4
| RHE? EREAFHAREERREHER?
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1.7 EDHANE

High Low High Low
F (%) k) F (K ¢ 3)
1962 25. 82 18.24 1971 27.36 . 21.91
1963 25. 35 16. 50 1972 26. 65 22. 51
1964 24. 29 20. 26 1973 27.13 18. 81
1965 24. 05 20. 97 1974 27. 49 19. 42
1966 24. 89 19. 43 1975 27.08 19. 10
1967 25. 35 19. 31 1976 27.51 18. 80
1968 . 25.23 20. 85 1977 27. 54 18. 80
1969 25. 06 19. 54 1978 26. 21 17. 57
1970 27.13 20.49
1.10 IFEHLRE.

15 MR 1A 5 R EFR BTSN — T HAEER, ATIHER
FREESIHTR: AR BRAKE, $ERETHFHEXRN. &
—PMRF. RIFEEEA PROAKHSIHER, TERESH 10 T
B. AN ERETRMNIILE — X008 IE B AT LAy bt
BREFPHAERXBRMEET - _8K4T d, ) H. H¥, fim
T (T, ) REANEREOREFHA. T U, J) BE AME; D
TROREXRM. 7T d. ) =T J, D. HTEX—BF, T
TEMITERANHBEBRETR, AEPHBRRMGTAIRER. £H
EETHHETIEUYT TLBF.
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2 .
% 5t B3

EEXTEIAE, AR ENER. Xfn 4
ROIFRBE—IRE, MR THNEERMSAZBME. ME
WNAERENY, BERKHEN X, X, . X, (p RAZERHD
20, BABBEBRIE B » X (p+1D HH3

ﬁ {11
RASH
X] X2 X3 A Xp
1 54| I Iz I3 T1p
2 y2 Iz o2 I3 Tzp
n Vn Lm Tz Ln3 -rnp

XEBAEIH, p=1. EXIMBREBERORTE, B2, 08 HRHIB
FITERBE. M ROIWENIRE TR, - ZEBHOFEN
EHIRE—FE.
HEZIAEHE, FARZEIANEEMAIT—TAr TEZED
RUERBERMMNTEROTE. KBEH - EREHR
Y =B+ B8X +BX, e+ B8,X, T e 2.1)
G, XB, FAf—&E—H, &5 BRASE, e REHIRE, Y
MR, X\ Xy o X, BRATER. ¥p=28, 2.1D X
o34 '




BT =4SN (X, X, YO 24P TR, WE 2.1 iR
HHTRXT X, WENEE «,MXTY WENBE Y K/, i€
2. 1) XEH
Vi = Bo + Bixiy + Bexiy oo+ Bp*rip + ¢

(i =1,2y v*+,n) 2. 2)
FEX—E, WAVEROWE B B, I HAERRE. KEHER
HES EEMERES L, XT [ 8 MAE R ZE/R4A 8 WX
2A. 1, FIFXEHFS, SRBEMHAMER. &N, ATESB0T
Z TIREMIR.

2.1 MEHE

R 2.8 ARSI T 48 M HEEBII M AT T S 3{E -

POP=1971 FEA D, 8fi: FTA.

TAX=1972 FREMBB R, B4 2/ ME.

NLIC=1971 £ {WH B A AL, £ TA.

INC=1972 S RABWA B TEIT,

ROAD=1971 EBH BT RN EEHE AN TREH.

FUELC=1972 fEVBLIEHE, Bl BAME.

XUHE (B2 TR #) R Christopher Bingham M 1974 4 £ EHF L
LA ORI R AE 1974 SEHER K EA M. BRATEA X B Rk ot
RAKNHEHESHEERENRBE XA FHEXEBHRE X SR HEEZ BN
XA . BRARE A ZEFMBERBHNERETRBEER LN, B
TRRTFE 2.1 Wl RNEMNSTEHREHHE. |

RN BERERMNGESRELTRESRESMUFRER S
). BAER NLIC #i FUELC RAe%A M L HER 3 BB M K/ ik
8, FE INC REEAAKRR, B /MR A EURN . I TRERH
e, BANUE FUELC i NLIC BREL POP, N8B AR HLE. FriEm
BWMERZ. 1 PHL,. eNE”

* FHH, Xi, Xpy ol X, A—-BHAERS Y R-BAWNEERA. KW,
E—-MEEREED, FANERVURFTRELEK, M MRTFHRBNERL. X
EHCTHNBFARTRY 1 E 10N FROERE, FHEHEIRHTF.
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\"‘--J'//
2.1 p=2 1 HERKEELEEEH
%21 BEHEEEE

Xl X3 X4 Xz Y
STATE POP TAX NLIC INC ROAD FUELC DLIC FUEL

IME 1029 9.00 540 3.571 1. 976 557 52.

5 541
oNH 771 9.00 441  4.092  1.250 404 57.2 524
VT 462 9.00 268  3.865 1.586 259 58.0 561
AMA 5787 7.50 3060  4.870 2.351 2396 52.9 414
SRI 968 8.00 527  4.399 431 397 54.4 410
6CN 3082 10.00 1760  5.342 1.333 1408 57.1 457

7INY 18366 8.00 8278 5.319 11.868 6312 45.1 344
8NJ 7367 8.00 4074 3.126  2.138 3439 55.3 467
9PA 11926 8.00 6312 4. 447  8.577 5528 52.9 464




(EF

X, , X, X, X, Y
«STATE POP TAX NLIC INC ROAD FUELC DLIC FUEL

100H 10783 7.00 0948  4.512  8.507 9375 55.2 498
11IN 5291 B8.00 2804  4.391 5.939 3068 53.0 580
121L 11251 7.50 5903 5.126 14.186 9301 52.5 471
13M1I 95082 7.00 5213  4.817 6.930 4768 57.4 525
14W1 4520 7.00 2465  4.207  6.580 2294 54.5 508
15MN 3896 7.00 2368 4.332  8.159 2204 60.8 566
1614 2883 7.00 1689  4.318 10.340 1830 58.6 635
17MO 4753 7.00 2719  4.206  8.508 2865 57.2 603
18ND 632 7.00 341 3.718 4.725 451 54.0 714
198D 579 7.00 419 4.716  5.915 501 72.4 865
Z0NE 1525 8.50 1033  4.341  6.010 976 67.7 640
21KS 2258 7.00 1496  4.593 7.834 1466 66.3 649
22DE 565 8.00 340  4.983 602 305 60.2 540
23MD 4056 9.00 2073  4.897  2.449 1883 51.1 464
24VA 4764 9.00 2463  4.258 4.686 2604 51.7 547
25Wv 1781 8.50 982 4.574  2.619 819 55.1 460
26NC 5214 9.00 2835 3.721 4.746 2953 54.4 566
275C 2665 8.00 . 1460  3.448 5.399 1537 54:8 577
28GA 4720 7.50 2731 3.846  9.061 2979 57.9 631
29FL 7259 8.00 4084 4.188 5.975 4169 56.3 574
30KY 3299 9.00 1626  3.601  4.650 1761 49.3 534
31TN 4031 7.00 2088 3.640 6.905 2301 51.8 571
32AL 3510 7.00 1801  3.333  6.594 1946 51.3 554
33MS 2263 8.00 1309 3.063 6.524 1306  57.8 577
34AR 1978 7.50 1081  3.357 4.121 1242 54.7 628
35LA 3720 8.00 1813  3.528  3.495 1812 48.7 487
360K 2634 6.58 1657 3.082 7.834 1695 62.9 644
3TTX 11649 5.00 6595 4.045 17.782 7451 56.6 640
38MT 719 7.00 421  3-897  6.385 506 58.6 704

[ ]
w
-J
.



(&)

X X3 X, X, Y
STATE POP TAX NLIC INC ROAD FUELC DLIC FUEL.

391D 756 8.50 501 3.635 3.274 490 66.3 648
40WY 345 7.00 232  4.345 3.905 334 67.2 968
41CO 2357 7.00 1475  4.449  4.639 1384 62.6 587
42NM 1065 7.00 600  3.656  3.985 744 56.3 699
43AZ 1945 7.00 1173  4.300  3.635 1230 60.3 632
_44UT 1126 7.00 572  3.745  2.611 666 50.8 591
. 45NV 527 6.00 354 5.215  2.302 412 67.2 782
46WN 3443 9.00 1966  4.476  3.942 1757 57.1 510
470R 2182 7.00 1360  4.296  4.083 1331 62.3 610
48CA 20468 7.00 12130 5.002 9.794 10730 59.3 524

X, =TAX 5/t
X,=DLIC =100X NLIC/POF
=BAEBRRBHASHE S

X;=1INC, FHBA (F£57T)

X,=ROAD (F¥H)

Y=FUEL =1000X FUELC/POP

L SRESRBERE AN

A5t POP B2 BHEREBNEN AXEBOES S, ERESHRERD
ZEATHEEFE XHUSANERNOL SR RT, — 1 LB
HATERE POP MBIIBR.

BAMNFELH R RAHME. FREANE A ERERY FHMHEX
RBO wF 2.2 P, HTHE, PR RBOHRS s R H R B
% RRERGEUARERTEROERZ MR, M, A DLIC BISK
R A BER. DLIC M INC Z )RR R BARR 0. 1571, X HER B
A AN, BXNFARETNRBEEERBHRR. 3 B0 LIS 6H AR
ISR BB

RATHZ K BB XA F .
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+*22 EXMEREHR

TB® o« M FE  FEE  BME  BAHE

TAX 48 7. 6683 - 90396 . 95077 5. 0000 10. 000
DLIC 48 57. 033 30.770 5. 5470 45. 100 72. 400
INC 48 4. 2418 - 32904 .57362 ’ 3.0630 5. 3420
ROAD 48 5. 5654 12.191 3. 4915 - 43100 17. 782
FUEL 48  576.77 12518. 111. 89 344. 00 968. 00
HEAAa L4
TAX DLIC INC ROAD FUEL

TAX 1. 000

DLIC —. 2880 1. 000

INC . 0127 . 1571 1. GO0

ROAD —. 5221 —. 0641 . 0502 1. 000

FUEL —. 4513 . 6990 —. 2449 . 0190 1. 000

2-1 #REEALRE HEm—)EEE

EF B —BRE v ENEEIET, RATBFFAE N BB R
Em—HERNEE. 3R, FEREIHREREE . RITH
% IBIE TAX 33| FUEL %F DLIC ¥R %, BiE,. Al
BB —-1EAN

PN ) .
FUEL =B, + B, TAX + B,DLIC (2.3)

WITE, XE, flin G, REE—HESH A Wfiit. ¥imTAX

W EBRBERNT MR DLIC B FUEL M4, ST %
JTEE, —P—Pitls A EREREER, ERFHENR.

2.2@HM 2.2 WH YT FUEL %t DLIC } FUEL %t

TAX iR E. XEERBRTAEEBHE B ERYE W, FU-

EL 5XFTBERPE—ITHXER. MRRNME 4 FUEL
* 30 .



KT DLIC {yf s jm] SR, 183).

-\
FUEL =— 227.21 + 14.10DLIC 2.9

R?*= (0. 6990)2=0. 4886, F7; FUEL 7841 48. 9% i DLIC
f#%, DLIC ¥, FUEL JE#Esi K. K{Lidh, h FUEL XF

TAX WEIHEDHISER

2\
FUEL=— 984.01 — 53. 11TAX (2.5)

R?= (—0.4513)?=0.2037. FrLL, WL &8 DLIC, TAX @#
T FUEL §7%4ki9 20. 4%, 3 B, BLRHmM 1 L. MPsE
W ATE FUEL {H# X mfhit b 53. 11 ine.

1000 - 10
750
f g
L3
i
500
250 1 -
40 50 60 70 80 40 50 60 70 80
DLIC DLIC
(a) FUEL X DLIC (c) TAX Xt pLIC
1000 - 400 ,
i !
il H
£ 200 f
= H
X
>SN W ML
=~ ..
5 ~wt
E ._ i:-. .
250 200 ' !
4 6 8 10 -4 -2 0 2 4
TAX TAX X[ DLIC bR % -

(b) FUEL % TAX (d) #pLIc G ER 74x

H22



RIMWERWREE—MER, ERFARITETEREXRER
FUEL, %:FE—AFBSH A DLIC #1 TAX PriefdBa FUEL
AL LB, RITEHAGRR? BIBRIERS. BRATATLLE,
BIgMmBEN T —EEig 48. 9%, MR HENTRIIAREN
AL B EP R — HRRIEAE DLIC M TAX B =
L E5RHENE PR —A—FEE, REERNER DLIC fiTAX
T BNEZRSARMARTN, S/ A TaeHEN,
48. 9% +20.4% =69. 3% ., WP DLIC #1TAX BH ALK, ZB
BRR 12k, BB —ENT69.3%. B)f5, MRHA
NMEBMEER, AERELRAERYZ - BEHEBENEL
B, WEa{bth T ge#E it 69.3% . i, ARIBKEREERE
RBEEEMERN. BNRE-MERP RN ZBKERNRE,
Meess e IR, BHEE, ERITXEREWN RS
HAMBTETEEOXRERTMENERIFSETENXE, F
FRETBRIAETMELL.

FFXTRERN RN — S RIERNBER TAX M1 DLIC
MG E. XPTEHE2 2 O/, sTUERRIEEREHE
M, RAERASRARBHASHEART . BERASHEEK.
EHEEFEN

TAX =10. 48—0. 0494DLIC (2. 6)

— M ERMBEERBE TR A DLIC BRI b3
TAX IWME— R ua . Bk, RF1GHE FUEL &k DLIC
BENRDS TAX 94 H DLIC BEASIrEERE. &8
L, XERKE FUEL %F DLIC (B AR EN TAX X F
DLIC fiERAMREN B LA, REFR FUEL fERBBENTS
W TAX A REBBEBHTRHBUEE. XM C HORIC. 6ORE
AWEE, FaE2.2AHh, 2.2 OB H T ZER DLIC i},
FUEL M1 TAX {XE, il 2.2 )EET DLIC Y IFVEF.
MEE2.2OLEELE 2.2 (OERHFXEER, W TAX fi DLIC
. 41 .



HEEH, BERXT 69. 3%/, MMBXRARET, W EILH
RN T 69.3% ., XBEFINERGH —FHELR.

MBRATHE 2. 3D UEHABHEL MANHRAEF
BE, BAHERANRATRNBERS, MSiTHRIEAL =
—32. 08, XtHHEFRLEIBRERI2. D 68, Mffiit. B 2.2 D)
A—THmEREAH . RITEE2. 4 TAEHMERE/HE
— BT ‘

TR, IEAMNAIMEREB R 8 Kbt

8,=-—53.11, ZmW DLIC
B=—32.08, it A DLIC BEIF (2.7

REBERZRE A FUEL i3/, TAX £8E, F—itA
DLIC B IERERIE X —FEm A R MR 28 DLIC H‘J%ﬂi‘n}ﬂ@
60% . fEHEEERES, R--TROBEMT, EAR MR
., AIRESKKARE, 5. HERBEHMESUE. XARM
A LR AR R 4

RE 2. DR B j&:ﬂ—/\ DLIC BRIEM TAX H@Eﬁnﬂmmﬁ
B: it A TAX ®IE# DLIC Bysemafifhit. X#, B FUEL %
T TAX Y| HEEREX DLIC X%F TAX B EFR 2 A E 1T,
HEB B=12. 51 FEFTA L TTEHF B, % 5 BT AH

EEERKIE.
AFER (2.3 @bt ﬂa{rﬂubké}it

Bo=3— ZB,—E,— = 108. 97 (2.8)
HE o> KA ER2. 2 A, &3 CELEAY. X
TETERNBIESHTREN:

N\ '
FUEL = 108.97 — 32. 08TAX + 12.51DLIC

hHX ZEEEEAP, ¥ 5X HXRTHERHELRK

rox, ER . R, b X, RIEM X, 5Y WXRMNBFTH Y Xt

X, MBRES X, X X, MREMAHXRERE, i 2. 2d FiR. X
o 42 o _



— XA MAEK, 12N ryx 1x,» Iiﬁslf X, IEMY 5 X, a9
%,

EXH Rl X, RIEN Y T X #EIE%SFET 28 X,
BY £F X, EE, MHMERX, 5X, REZKN. WRX, 5
X, BIREA MR BT RE, MEIX NS ABRIER. R
X, 5X, RIEZH, WE—TEROZNZHHN, B, B
ik, BERAHERTE.

2.2 DREEERT

EEASHELITERPRTERE B, —8&, RARK
FINX, e f1 pRA—A W RBIER, MBREENTELD 2,
e M B;. :

RY MefgnX1 EE, HURN 2.2 Py e, H

N €

) |
Y= "', e=|" 2.9

_ _ | Y, ] e, |
A BRXBRKENR (p+1) X1 HWHESH, EQ S8R L.

B, |
I
B=|" (2.10)
- B,
BEXX A—1nX (p+1) EE
1 xy, Typ 'rlp—
1 :
P (2.1
._1 x 1 v - x jou
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HNTHSERTE, BITEX ¢’ H X P X TH BB AT
B, p=p+), FHRMGBDNELBIELHRES, ' =p.

EEEX S A RAOIERWRIE, BERANTFIN—531.
XM AT (Re MY KB SHEHE  ROVGEI R X
FIFIS N T AR AR, BIR X (iEan—», B—3)1
N0 F), HAXRMMT Lo K51, HPBH—F, X THE—1
HER X, S8 B8, HHX HE—F]. KILEH.

FIAX®E, ZBIRAFE 2.2) RS REREMER

Y=XB+ e (2.12)

ARBEFNEENEREX 2.9 £ 21D XK#fT (2.12)
PR RN ER . FHIEM, SRPHE 1T, 5FEKX
(2.2) 5E2HR.

Xt FRRLEFERAE, B X MY KRV KT

"1 9.0 52.5 3.571 1.976] 5417

1 9.0 57.2 4.092 1.250 524

1 9.0 58.0 3.865 1.586 561
X=1: : : : Py Y=1]:

1 9.0 57.1 4.476 3.942 510

1 7.0 62.3 4.296 4.083 610

(1 7.0 59.3 5.002 9.794} [524]

BR—NBHAE (KE p' =4+1=5), YR BHERRAM . i
ZfME e RARATMMH .
\ eMFTE-MHZEE RETFRAOMEYIERARK R,
FROBEVLI B G R 2A.2 —8) . &% 1 BEhARMELETF e ¥
B AEEER TR Y EC)=0,var(e) =02, H i var (e) xR
e W E—M T EEREL JynXn BARKE,0 RnX]1 WEHE. M
CRBBATNEEA & RESDHHRIE, B
e ~ N(0,0%1,) (2.13)
BACRMGEHE BB BRERE T FME/N
e 44 o




MR, BiRSxT HXWE T, i=1, 2, -, n; HERUEM,
HABEIR,. MENREAFIEE. RITER B HENK
RSS(P) = S(y;, — xIB)t = (Y — XB)T'(Y — XB) (2.14)
BB
BT MHE* 1A 2 TR g AR RE, XTEEFEMS, T
(2.14) {2/ p R B EATET UES R KR 2A. 3
AT iR ) S BOBERE IR ERASIEEE . FA B A8 R Rk
ol AN 5 TR —1EME. REX'X) "HE BB
B/t B TRAHS: |
B= (X"X)"'X'Y (2.15)
EITE B REMT RS E XY f XY, EfIRKKE
B ¥ MR B e AR R .
mEER AR ES B, BRIOTUSHETREETMEX
PRMERETE L EROERAR. 3= T, T = )T N
X BREABHER p X1 &, BX 2 REBRBARH EHEE n X
p AR X HE G D ATEN,—T. Rl EX 2 KH—
TaxX1ljpg,. HE ANTERy— 5. MEIEXFRERE 22,
Ty w T R

Yz — 3 e lag — F) (T, ~ T,)
e | T E }
2y — 2z, — 3, o Xday, — T,)°
- (2.16)
2 (xq — T — )
T . } 2% =[S — 3]

2 (xy, — Ty — )
— i, XEEETMUAE— PN+ X (p+DERT £5, Ha

| p 5l 1 |
FTH AT p A
A ) 1 47

T:

(2.17)
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KIS BB A 2R T 2B S, ERMXT &
BATEBREL (v—1) BEM, S= G— DT, % 2.2 FBAHEY

BEAA X B RARIE AR 7, =5,/ 5.5, 1 S BB, BT S BH
FRE. S FU T = 35
BRI
B = (% TH )\ Ta
il

g:(g°) (2.18)

AP, RIVGGEFIR, UEELARENARKLEER
KRKIBAK, BAXMHELRPERLUBRES. FiT, REER
HEELL, HATTRET LA AR R 1A. 5 iR T &
TR

SHE —BitETA BIMNTUEXNETHLENE. HIEH
MEY=XB, HE  NTEET3=x'B. RERBTHeé=r—7,
ﬁ%i /I\j_f.? éizyi—jff="}',-—xfﬁ o @ﬁ (2.14) EB&EE{]{EW%
WREFFM, @icARSS, H

RSS = ¢Te = (Y — XB)T(Y — XB) (2.19)

M BHER B/ R THECHERERT 2A.3 5
G JZEFH’E*%EO fRi¥ E (e)=0, var (e) =0%],, 'JIIJB%%{EE?{J’
EB=8, A

| var(B) = o*(X"X)™! (2. 20)
FHE 1.3 AR, AT LIBE] o B — M
., RSS '
= = (2.21)

¥ BRIERA (2.19) FHHFTE, TRABE RSS HWETAR:
RSS = Y'Y — Br(X"X)B
=YY — FX"Y
« 46 o




= T — BT (%% B

= T — B(X"XHB+ nyt (2.22)
M3 Wk, MRe RESOHH, A (n—p') o°/c" BM
X:(n—p’ )ﬁ:}'?’ﬁo

N\
1E (2. 200 th ] o #F ofs RFIBB BB F it Bvar (B
H:

FAN
var (B) = o (X'X) ! (2.23)
EEPAMANEEE ERES, X RY
1 ay N :
1 -rg N
X = . * Y = -
1, | V]
B, Hi
n in - Z.}'i
(XTX)=[ | ] : X’Yz[ ] (2.24)
PIC DI Ao 2TV
Al PIEE (XX '
o1 [2xP/m —T
(X' X) —-m( _ = | ) (2.25)
WEBATEmRgie. B
= = (XTX)~'X'Y
b=, .
— e Z iR YA
SXX| —z 1 lsawd” |32

HH, BTFZx WSXX) =1/n+2/SXX, F—&REBH B M
B W ERMH £ SE o* (XTX) A HEIHIE .
EREABAERENERE. SREMER, By
AV =8XX , 7% =SXY
o« A7



B = @ ey = 950
ﬁo=§_ﬁlf
PROBLHFESHE (48 BIERMNREEFEEIE, BEeE
p=4 T ETENER, RIIHFUEL %F TAX. DLIC. INC,
ROAD FR“PlOMHM RUEL=B,+BTAX+ B,DLIC+ B, INC+

BiROAD” , %t FiXseBB M MER, EMT (£ 2.1D] %

42. 48627 — 71.39733 0.32465 — 81. 46385 — 2256. 28833)
— 71.39733 1446. 16667 23.48977 — 58.37527 20388. 66567
T = 0. 32465 23. 48977 15. 46508 4.72193 — 738.62083
— 81. 46385 — 58.37527 4.72193 572. 95925 349. 62058

— 2256- 28833 20388. 66667 — 738.62083  349. 62058 588366. 47917

(X'X) '"HE2.348H,
2.3 BMEUEESEN XX
(ZTA)H) " 42T A FHE 4X4 FEERLS &

|k TAX DLIC INC ROAD
s 7.8301941 —. 4265133 —.0611076 —. 1495090 —. 0753492
TAX —. 4265133 .0382636 .0022158 —.0059137 .0057148
DLIC —. 0611076 .0022158 .0008411 —.0014500 .000412?
INC —. 1495090 —. 0059137 —.0014500 . 0674600 —. 0015445

ROAD —. 0753492 .0057148 .0004127 —.0015445 .0026126

ERAAESETREPTMOAR. GiHHEB N

B, — 34.790149)
B = (T2 \ Ty = Bz. _ 13. 364494
B; — 66. 588752
B, — 2. 425889 )

B B i Tt
.48 .



B =3 — B*T¥ = 377. 2911
=R |
RSS — @(T@ . B*T('—%/—T'-%/)ﬁ*
= 588366. 48 — 339316. 51 = 189049. 97

REYITT N

., _ _RSS _ _189049.97
n — p' 48 — (4 + 1)

H o® F(X"X) 7 ARG B, MR IR A B T 28 M.
se(By) = 0 ~/7.83019 = 185. 54
se(B) = 0 /0. 0026126 = 3. 3892

cov(B,, ;) = 62(0. 0022158) = 0.1469 .
. 3 2.4 FUEL %XFTAX, DLIC, INC, ROAD B3yt

= 4396.5 (43d.1.)

BFSHE RS HEE
A8 - Aht PRAEIR t-{H
W 377. 2911 185.5412 2. 03
TAX —34.79015 12. 97020 —2.68
DLIC 13. 36449 1. 922981 . 6.95
INC —66. 58875 17. 22175 ~3. 87

ROAD —2. 425889 3. 389174 —0.72

02=4396.511, d.f. =43, R®=0.6787

HEREIHENEFF, EEBINRA L X B2 5 AT
P—th, R2.4IWEREHBEARWHBBINGER. 5345
HAERR. EHNBHEIRIK L. BEEFA L o Tl XTX)!
MR E X TR LR BIE—F D) HHE B /se(B) . 7
X EERBERITIE. B, ABSRHHEEHIFIESIHTR. @
REMEAHE. M () o, RP. HHMNERL I TEHANKF
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RIB X BN, ERIE, SARELZNMAERRFER
BEtA

BMAMAY HALEFNMEAE. RIICEWED 1,
B p X1 AAEREE . HWENER y. HRBS). X 86 E
B F PR e B B v, . FATER B A b R A B, TIE K
¥.=x."B, FIFIMHZR 2A. 2, BUNEKARAER sepred (5. [x.) K

sepred(¥, [x,) = &\/(1 + x,.7X"X) x,) (2.26)
2 fpisth, W QAR BRAE x FBTA RITH BN R 7 =x"8, ©
FItrHELR sefit (ylx)
sefit(y|x) = 6 /(T (XTX) x) (2.27)
HHENER SDTRMETRATBEEAAKX Q.15 B
(2.18) #HATHRE, BHXRNEITE T L4 R #1755
A, AXMAEEESIFIEHELAOEE. T8 KR8
RORHERE X' X RILEERE. XBEA=MFERY MRk, &
HHANTFERGRABNEEE, REAIE 2. 7 PH#RNEH#E
LR, X—EEEIEER (2.17) WERET RERITES. A
FBEETET X'X Wk, S rahERT A, BREH
THESBUGBRITE (X' X—FERIT B
. =M EEEHTET,. HEMNBHBIEHTHRENITE. §
PR TR B VIMERE, BENTHR LT AR ETIE 2. 4 hs
. Linpack Users Guide (Dongarra et al. , 1979) 44 T# T E
NSRRI R R .

2.3 BFEM

M¥ZuEE, FESTERATAEBERELLELITAR
TRESHEIN —MBEARANER. EBIMFESHP, =
oy £
~ «50-




Y=XB+e (2. 28)
55X X &R
Y = B,1 + e (2. 29)

- OEATHE, K1 B X1 1 ¥EE. XWX To55

(1.21> #1 (1.18) %FRi. TR, A/ (2.29, f=3., HRE
FHEMASYY . Ji—HE, MR (2.28), BRfhith (2.15) 4
Hi, RSS H (2.19) . RHE. A RSS<SYY, FERE
SS,., = SYY — RSS (2. 30)
XSTRET R R SRR R B/ IMER BN Y 5. SSH B
HEZT SYY fd.f. (A RSS B d. 1. &, BETF ».

XA T THA T EZ 0 ES:
HESH CBIH)
Xk VL
d. f. SS MS
KT x1s o, Ty %@Ufl P S8 SSTC‘E/P
BE n—p' RSS RSS/ (n—p') =d?
=8 n—1 SYY

BATRTLLGESE RS 5 MBS F (p, n—p') 4340
PEBE . RIRSE SSre BB I 4K TR T X AT A9 T E M.
MR ITEEB N F B3 — M EERERE, MR LA S X
TR X ATHREBHT —AEF0ER. mRiREHR NID (0,
o) HNH HE, METEBINLEBTFRMAF 9%, X—F-1§
KRR N

NH. WHER (2.29), =0
AH.: [ FHBERI (2.28), B 40

MERK ENFREH—, b3

SYY — RSS S8
2 —_ = Teg
RE=""—"%yv = svv (2.3D)
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LT HATEX WPEBBENY (RFER L. 55h, AT

EBER RY 5 X WEMAXRENVIT: ERY 5X KiE—

24k BR B K R BB KB KT
RAHAEFRRIE BTN IFEST RN

e ] d. f. SS MS F

D= 4 399316 99829 22. 70
B 43 189050 4387 =¢*

J=X: 0] 47 588366

HF F=22.7 KKEFF 0.015 4, 43) =3.79, RfFHAZED
X B —ERAr S MR 2. f R2=399316/588366=0. 68, {451
w7 AF R B R AR R R 9 68% 3k BBt iE X B
B, MAREBERXIHE -FERBMYELE, REFHE 6872 2L 2
L, :
AR — T, XNEFIRERENNYF SiTROTEHIER
RANBXEH ., BEBLAMEETRZRREMEXN, HmHHE
—MBERKNEBESHENE. RINEEEHRRE KT L
BHHERIE. -

AXTHPANETRNBIR HIFSRED, RITELIERE
Hp AT ENERAENER. RINRTIIUSALNEE—
¥, BAEI DLIC, ROAD R INC By ER? X —REAPLE
SHEN R r i DLIC, ROAD #1 INC B 41, ¥inTAX
HRRARESABENWHE? TUERAUTEHEE: SIaAXES
TAX p#iRi, BAEZERGREFHTMN, K5, HUE—1TES
TAX PR, R X MEERATHRE T HA. AB/NER R 2
FHRMPEERERARETH, SIAEASERRBPHER

(DLIC, ROAD #1INC) AEBEMET TAX EIRFEHF . X
* 52+



— BT U R LEEUT RARHEIT. ¥%itH FUEL %XT
ROAD, DLIC Ml INC @y [E13, DXASBERI 3R 22 1 il ol 220682
(6°=5015), SELBBAMREFEHMELH, K 189050 (2=
4387) ., BHRTRZE, T TAX {WEIFFEH N 220682 —
189050=31632 (ffiffy o® WA 7%) . X LATE T Wl 5 224
PrR PR

3 bl d.f. -~ S§S§ MS F

XF ROAD, INC, DLIC gyRlIH 3 367684 122561
HHADBREXT TAX BEIT 1 31632 31632 7.19
RE | 43 189050 4397

XTF ROAD, INC, DLIC §§BEIFE SS K SS.y (ROAD, INC,
DLIC, TAX) —S8S. (#kHAFRXTF TAX) =399316—31632=
367684, ¥WHMILL F=31632/4397=7.19 ERATREH#CHATE
REFHERERZE TAX WA HEN MR E4EXR
RERREENE . WESRAAOERN 1 Mia—p =43 1
Foramfe e X074, TAX AREERABEN 18
EFHWEER, BAF (0.01; 1, 43) =7.26, 241 p-{HEEIT 0. 01,
RATERU AT F-R 5. %5 X4 F RBOBRIEH
NH: 8:=0; Bo, B2y Bs» By TE
AH: $:70; Bos B2y Bsy B TR (2.32)
SRR E RBTAX WEBEHMNS —-TEEL R
RFRBAMETERUCHIRERTBHONS AHEN 43 59+
53 LB AT RAMERA Ho 3 e B9 7 SRIA M F H S R — S0l
BN T BEREERN. B, -G BB TR S FERE
TRABENEZRENEERORIR, MARZBRETER.
B, B 2.4, 3 TAX 0 Gt RY
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_ —34.79015
t= 3. 97020 268

53R B A F1E « (43) EuiK. sz/\%ﬂ—%mmﬁ&m (2.32) &
the A BRINVEF

= (— 2.68)"=7.18
ZEEARE, ‘E’Eﬁﬁﬁ%lﬁﬁﬁxﬁﬁ—fﬁi&&ﬂ F-Rxi{E. i&
fil— B F—MFElE BYWFEEHKTEIER HWe-BEA .
BASN 1. 7 45 T BRI HEAT -

HEMNREERE RINELEBTXTHERBPHEARA
B TAX HEWKBRIRNRLE . R, RAITTIBE AR A
BAE, A AERBREETEMN TAX WML, —i, XE8
RAREMEY . HEABKECER, — M ERTHEANEE AW
AZER, MR CERRRE, TREANREARN. 55 8
WHEEATHN - AEER, YNHEETE B2 EN, s
FREEMN., XERE AL RKBTE XX bR B REE X
FER, REREHEBRBERAEXRECP. Hik. £
LElEAS, HEEN X HRFHREEEBM.

FREEME BIRTAX 5B4=418%80EH,
SS BT ATE. —WA A=/ HER, 5o NH%KX
EANERUBHE TAX. BEXEIERE, BRIV S8,
Al AgkSE X — A iESh. BRIERTE B R NERKN, XMRAR
RME— . fin, ATATLAE il DLIC, %k DLIC #%E
& TAX, SRIGH DLIC MTAX {EEHE INC, BIEHEA

MERPEE S ROAD, RAEFR 2.5 @PHE. B—F
E AT UK T ROAD, INC, DLIC R TAX #7814, 4
FRF25 M, TUER, BRMHHENYTEFAERARKN, B
%#l4 ROAD Bf, ROAD #yFH R 213, MgHE=/1TRHE
5 ROAD BB F 2252, KT 10 4%, (B5 o LA R
BXK.

« 54




25 REFFARKESXRFEASHESHR

% d.f. SS MS
(a) {F—KaWH
=g DLIC 1 287448 - 287448
R TAX 1 40084 40084
G INC 1 69532 69532
=] ROAD 1 2252 2252
B 43 189050 - 4387
(b) &
Bk ROAD 1 213 213
=) INC 1 35642 35642
wia DLIC 1 331828 331829
R I5 TAX 1 31632 31632
W% 43 189050 4397

2.4 BhZERE

ERRE S, MNERY SATE X MXEPHAEE
. EEFTEAT, BTSN AERZANER. WRREEN.
FRBLY S{ET—A X R8s EA RS K B i X R E153
MER. HNERERARERXMLENERFE.

RITELEE 2. 2 (O P ERMNEREN—F, ERR
DLIC {#J5 FUEL §TAX ZRM*%. —RSBEWT .

1. % B N
| Y=8+B/X + - +8X,+e (2. 33)
RAVBIBM R BT X ARG, X, 5Y ZHEMELER Q<ES
p)e.

2. WA Y LT X IAMUFTA M X MIEE, i@ FxAEIE

. 55 .



MERE. RERERE (X)), AEZMRICS HEE R, BRRIMY
AMERIE THEERY HIRBTHEREVETER X..év XD R
Y FREERT X, PUAMNTE M X BB .

3 WX XTFTHEX HEA, I THBMEE, Bl é. X
X PRBERE X BEBENES. ZBIFZHTENRFEPITEMR
HRERBZN. RINMFBMXEBAHBEREX ARE, Y 5X, %
RERMITREESZEM AR, .

4. fEéy (Xi) e B, XREMMERE. BHHREH
BAMEHXRSHRALE Y 5 X ZEBIR KM R R
R AREPRBRMBBAESE. MERBEEHLRESN. &
Z» A AL T fR] B2 1Bl 13 o i B B X A A T AR R

BmARENER WRATEORDRBER XD %
TeaWEH, AURAYBEEN N TEOSERBEER
(2.33) Fut, BERGIZ.MEHQ.3D P X, HEB—H. X
T EEZRER S 33 HREMHR . MREAhE. — 2%k
— ' 0 B BARMEIR RIR I o2 514 (2. 33) AR P M
—H X ELEREX L HmERERIERBRTERLEN X &
BEYE X, ZHMEXR. #—BH4 h Cook fil Weisberg
(1982, 2.3.2 %) %4,

B 2.3 MR BEUEERPHNE - AETHNER
B ZB I EP ERT —HBREXT S —HREMEIRELE. A
XEEADBELETHBMNEE, X DLIC HEFXREFIRHNHE
5o HABESHANELRENLE. B0 REEHNETER
& ROAD, WAERE 2.3 (d) $ILEEA LB, BHinEgEE s
AT UEBIELEE, UREAREREMGHEHERRTE
MAEHEZWE. REA -SFENS, BREAEEREEN R
BERAHBH. |

YEh M inA: B B & #, Ezekiel (1924), Larsen

1 McCleary (1975) 1 Wood (1975) HREMARBEEE, R
e« 56 ¢



s #

= iy

S S

5

S =

S S

)

S E |

b -

3 = 3

Q = i

-‘”‘? =~ )

S = 200 Lo

> ! . [

D 0 2 100 0 20
TAX Xt DLIC INC ROAD 15825 DLIC 3% TAX INC ROAD $X7%% 2

(@) X TAX (b) ¢ DLIC

= | & ;

& | = . :

= ! o I

a 200 : — S 200 :

S ! = t

b L, ~ [,

= R = I

= 0 ; 5 L]

S = 3 o

E : £ E : .

=~ ] = H

S -200 1 = -200 L !

=72 -1 0 1 2 W0 -5 0 5 10
INC X§ TAX DLIC ROAD %% ROAD 3% TAX DLIC INC {113 2

(c) %I INC (d) *f ROAD

W23 HmEsE :
RBEMSEE, B &+ Boxu Xt xu WE, Hihé=y,—x'BEHLLE
RIRY (2.33) MIRE. XTEEREESET 8 fRHR, BRE
AFELANSNBE SHNZEEEAR. BRNZEEERNKARER
AEHEXEHEEY 5 X, ZRPXEN, JLUEERE. 5—
FE. X ERKS—RENDERERMREE LIPS T
AR B, X R ETE R P EGE HAEA.
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2.5 BREafEA

BIE 5,=0 MR ARSI . BRUENERRNE
x=o0 U y=0, B, MB—RE, H—HATBHRMERE
F—AEH WA — N IETHREES SR B, H, B
FHAL % B E RS T R 2, -y 2, MWEFEB
R, H Sz, =1, SHXBE—DER, HEYE -, PR— BN
BRI GHRE, AATEMES —MRIEE. SHBRIE, MAEME
BARPERE - AEREEEERNRBEREL.

it Tl B A B, AT LR E BT i AR O B
REFR: SESLX HnXp B, BRE— 1, BRE B LAY pX
1 8. 2 XA E. ERC 1D R_RAERN, FHMEY =»
MARR p+1. 1 (2.12) BRI FA SRS REM.

o R LRSI {8 R i o e 5 SR T i Tl R
g B U1 B A R e A AREE. 4 p =+ 1 TR E R
B p =p.MX AaxXp' HBRP X1,

B &

2-1 {AFREE ST ABI R BB B ATk SBI5. It —B 4 TA
Tk, BB WM, 1928 4£1 A F 1929 4E 6 A AN B BEMLEN
S . BEPUEHTRN: | |

WT,=2 ¥uthithdE (kg)
HT,=2 ZH 5HE (cm)
WT,=9 #Ba9hE (kg)
HT,=9 $i{y &8 (cm)
LG,=9 #ptRZBEEK (cm)
ST,=9 FEH I BIE5MA (=84
WT:=18 B HIAE
. 58 .



2.2

HT3=18 ﬁﬂﬂ'ﬂ‘]%%

LG3=18 351&3%5}331&

ST s=18 Z BEy J1 ik

SOMA=#R, toaHl, ENEHBEENRE A=1H%0, 7=H

B, AR 18 Faf g B A P .

XT 26 MBEM2Z AN LENBELNER 2.6 MF 2.7 R/, (BF

FAMHEARLKEETENTEAON., 45 KN Tuddenham F1 Sny-
der, 1954)

2. 1.1
2.1.2

2.

2.

2.

Ni\D[\DNt\')[.\'J
SNSRI

[=r B B " o I

1.

1.

1.

3

4

5

L BHREAHECRBOER . BASERFEAREE.
M BH SR )
SOMA=Bo+ B HT ;4 WT,+ B HT + B WTy+ STy +e
Ko, R, BMIFTESFRAF-BE, R F-REHER. it
FHTREBEAGTEAN L FTEN -GitE. Wt E
BRERNRZMEST.
XL BE MG R

SOMA = B, + BHT9 4+ BWT, + B.8T, + e
HEXNERS 2. 1.2 PSR LE (BITE F-RR).
NEEHBR 2-1.1 £ 2.1.3. ERMMANBZAMLES
PEHERNXA] GEMERAES 7 EBPHRD.
AR, AR WT, MMBAER HT =8+ W, k. &
2.1 WHhpiER.

CRERERAE) X THERE:

A=

r 1 1 3 1 1 0O —2
R A R

L—1 O 2 1 0 1 3
1 —1 Lo
4 ~ 2 ~ 2 I: :]

:|9 H= . C—=1|3 4
L1 1 1

S 6

W2 2
sk AT, BY, ¢, D", E7,
i A+B
sk AB #1 BA, AB BE%F BA?
JEBH (AB)T=B'A”
it Cmec, efImEn?
sk DE", D'E.
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26 HEFESHR:BH

SOMA
7.0
4.0
6.0

.0
1.5
3.0
6.0

.0
3.0
3.0
3.0

.0
3.0
2.5
4.0
2.5
2.0
7.0
1.0
3.0
4.0
4.0
3.0
1.0
4.0

226.0
252.0
216.0
220.0
200.0
215.0
152.0
189.0
183.0
193.0
202.0
208.0
227.0
204.0
226. 0
233.0
237.0
230.0
250.0
236.0
177. 0
186.0
199. 0
227.0
164.0
219.0

44,
36. 1
36.
37. 3
31.0
37.
39.1
37.3
33.9
33.
31. 6
36. 6
39.2
5.3
33.5
34.2
34.3
37.0

36.8
38.0
37.8
36.5
40.4
36.5
35. 7
35.4

HT
179.0
195.1
183.7
178.7
171.5
181.8
172.5
174. 6
190. 4
173. 8
172. 6
185. 2
178.4
177.6
183.5
178.1
177.0
172.9
188. 4
169. 4
180. 2
189.0
182. 4
185.8
180. 7
178.7

WTis
110.2
79.4
76.3
74.5
55.7
68. 2
78.2
66.5
70.5
57.3
50. 3
70. 8
73.7
75.2

3.1
74.3
72.2
88.6
75.9
64.9
65. 6
66. 4
59.0
68. 1
67.7

ST
74.0
73.0
64.0
75.0
63.0
77.0
45.0
70.0
61.0
74. 0
68.0
59.0
87.0
71. 0
98.0
82.0
73.0
68.0
92.0
70.0
70.0
63.0
73.0
69. 0
61.0

LG,
31.6
26. 0
26. 6
28. 2
24. 2
26. 7
26. 5
27. 6
29. 0
26.0
95. 8
27. 3
30. 6
28. 9
32.4
28. 5
27. 3
97. 5
27.

27.7
26. 7
97. 2
25. 8
97. 9
24. 6

HT,
139. 4
144. 3
136.5
135. 4
128. 9
136.0
128.5
133.2
145. 6
132. 4
133.7
138. 3
134.6
139.0
146. 0
133. 2
133.3
130.3
144.5
125. 4
135. 8
139. 9
136. 8
140. 6
138. 6

34.1
24.5
29. 8
26.0
30.1
37.9
27. 0
25.9
31.1
34.6
34.6
43.1
33.2
30.7
31.6

3.4
29.4
30.2
31.1
27.6
32.3
29.0

WT,
41.5
31.0
30.1

HT,
90. 2
91. 4
86. 4
87.6
86. 7
88.1
82.2
83.8
91.0
87.4
84.2
88. 4
87.7
89. 6
91. 4
50. 0
86. 4
90.0
91. 4
81.3
90. 6
92.2
87.1
91. 4
89.7

wWT,
13.6
12.7
12.6
14. 8
12.7
11.9
11.5
13.2
16. 9
12. 7
11. 4
14. 2
17. 2
13.7
14. 2
15. 9
14.3
13.3
13. 8
11.3
14.3
13. 4
12.2
15.9
11.5

M5
201
202
203
204
205
206
207
209
210
211
212
213
214
215
216
217
218
219
221
222
223
224
225
226
227
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2.0

14. 2 92. 2 31. 4 140. 0 28. 2 74. 0 68. 5
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o0 2.2.7 R H RERXH (WHH =H'H=D, :
2.3 HRERE: — 1 aXp BEREC AR C= (C, C,). Hrhc,
A=A nXp BB, C: —inX (p—p)) &, C H C R p 51,

C. HC WG p— 1 . IX—REX
CTC = (Cl Cz)T(Cl Cz)

c’
=(cf @€ €
_(c;fc, (c,Tcz)

CZTCI CZTCZ

HCC'= (€, €€ C"=CCT+CCrr. |
2.3 1 @ HFEMERUEH, MR €0 REBN, WE
(C,"C)~' + FE''F' — FE-!
€C) = ( i ]

—_ E*IFI E—!

Hrp
E = Clc, — cIc,(cTc)(¢7C,,
& F= (Cic)H~'clc,

2.3.-2 BEERKRERR NG Y=XB+e, X H—nXp' . 83
TR Y=XB+2Y +e, HRITFARAEY=0.H2.3. 11
HERUEH, HIRE—MIR B, X B TR, FREH
. LB EROREEBEIAN BN FES5MERISB AN
BERFTBM BRI E, HMRITS. REFXMZ W&E, &
BIMEE— MR, BRI THESE LM%,

2.4 ORATHE. REABRIE A nxXp EHEQH -4 p Xp L=
R, 0'0=1 K QR=X (HuMF 2A.3),

2.4.1 JFBIR"R=X"X.

2-4.2 WEBIIR (XTXOTVEFEE, W (XTXOTXTY=RT'QTY, FE£, ¥
THE B BEHE :=0"Y, RS ARRERR B RB=
z; WLM#E 2A. 3,

2.4.3 EMBIEHEIE Y =00"Y X HHH AT LIS Q0T =X (XTX) !
X' XTES S M 6 PR EEMNES. B4, B Y
QRe. |

2-4-4 FHEfIER e, BIAMHETBRINER " (XTX) e, MFE 1 E
cHIB /i NMTEET 1 iHATESHEF 0, 0o’ (XTX)"le=
var (B)). iX &, MRRTUMEE p' X1 & c KB
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(XTX)>7'e, RATEER] LR MAEFATIILMH. FME. RBRMLHE
HEWE RPN RBH T EMIT. B 2.4.1, HRIXX=RR,

C MBHERERE, B XTXY)'= (RTR)'=R"'RT, Hep—T
RREENY. EY

eTXTX) e = (RTTH)T(RTe)
BERENSd=R"c. W " X"X) 'e=d"d, }TRd, i
d=R ¢
K RTd=c
FAB SR 2A.3 PRI d. IESREER XX RS,

2.4.5 Bi#fErp =3 H
4 3
'R=[ 1 5}
0o 8

fBE o?=1, Rvar (By) (&e= (1, 0, 0T, var (B) (& e= (0,
1. O BB YA M k. BEEENR RGOS,
2.5 iHHKPIT BEEHEAY=XBte, Hip |

S O N

1 1 34
1 3
X = y Y = 47
1 5 55
17 64
2.5.1 HHEX'X, XY, Y'Y MM R AR—A2X2 WNHER,
2§ ac#6* B '
o [@ b)"‘zm_l_(' c wb)
A (b ¢ ac — b\ —p a
R XTX)7Y, Bfivar (B, RKY fié.
2.5.2 FEX
1 3+/5 ]
2 10
_ 1 V5
0-— 2 o | . (7% —8
1 _—,\/5 0 — 2~ 5
2 10
1 3~/5
L 2 10




2.6
2.7

Bl Q"@=1 B QR=X. RIER'R=X"X, R z=Q"Y B ¥=Qz. it
®e, FARMRERA.
REYNTERRERBBEEBREDRMA POP, HBSREEE.
S (Sweep) BE, EX AR (' +DXG'+1DEME
_ (XTX XTY)
Y'x Y7y
SES: RATRITTE N o, BEREA EX R ﬁﬁiﬁ MAEHBETHR
WAL TR b ERE B

b= — ik Gi£R)

by=a;— 2 (AR, jHER)
a

kk

AR E s A DUER B L. SBEBAER. B%, Hbou=
1/aufl# an. RIG b= —awbu BB L I HRA TR . EALEBL 4T
XAESE - IR bj=a;tabpa . 8IS, 5B 21T H b =abuit

. FHBERE Goodnight (1979) HHMERPHESERH. X1

S A. Beaton (1964) 85 48, SR Btk 4F ¥ 5. 2 8% &/l (Ralston,
15602,
2.7.1 WM. MR XMWBE-FR—F1, WABHE-FHhmE
(nynZ| s 0T, my)T = (n,nx7 ,n¥)
2.7.2 i%ie8 B=Sweep A [i\ j, =, m] TR “B HET S AWHE
BE A REELR AMBERER, -, RASEXSAm BHESR
MRS RERE". o '

D N B
n * Y n oy

Sweep A [1] = % @ T gTay | T X T
—~y TR Ty —~y

XH, BRTASEESNS, BB M EARBEREMSE A ERRIE
NPT, mEFRAB—TRE -5 TR X AY M.
AMERPRE RN RN AR R ERITE Al A
RESz B 1A 5 FFHRBRNE E, HiX ot KL 30E g
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2.7.3

REITANE.

BH— Nt EOEF X EH I E SR A E k. (RO 5T
AEXHABIEETFEREER . XM BEFHENEADE
SJM2.7. 2 piE LA E M Sweep A1, X 5B RER PR AT
FRAE1.10 iISHBRF. BRENHEX-EEHRC, XTX
—BFREFENA:

CD R CHMITEI, RREfICMmeC. TR EN

FRATHEREREFGERE. TURAKEREC, CCR3, #
WEHNERBENCC ZC,

@ BEPH—MEERE ALK b0 TR 1/bu PR b

2-7. 4

2.7.5

2.7.6

2.7.7

HTE, XTESFHERELARE. A EESARE, & bu
BT, MAEKEB AARTRN, E—mB/D R REE.
HTRATEINENSARE,. TEAZERE: MR <
tol/SX.Xs» WAN buFTF, H ol IMETHENFEKF %
BERE, SXoXo I X W L FIMEMRIETF FM. —BE %
tol==0. 001 . i RFERELM. R X 2| L AMNER/TH X
RUERHNGHEHS, EOTNER BB,

Berk (1977) #f i X —F E R AXHRIESME LW RITEAR
RIS, AIMAE L X RTHRBECEN-ITIA-FE
KK, NIMEMELEABE. BRCXE j P EEIT8RIE R
IREFEE £ R Berk ILKRATIIAT. IR buili it
THRX S A WEERE, RERENNTAE—KBLEW
R MRXBLL[PHE ;D KK, @2 7T SX;X,/t0l, WM&
EBLINES RER X hEFAZIXRFIWREAE. X
MATRERERCCENRC EEHITHEAMNER, BEEAHRY
HEHEIE L (REFEH L.

AEBEARE, REERE LR REMNBAHEBFENHA
WRPIHR: MR B=Swecep A [i] WJA=Sweep B [;].
AEEREZARE, REARFE LIFWHSEF ARHEFIEAS
R T AC#E: Sweep A i, j] =Sweep A [, i],
AEBEARE, KEALE LIERAREF AR FIEH: 1
R A RATHE, W@IB KU - SBAT A TR A,
O, 1, s ps pH1IARIE ARIIR. B0 NIRRT H
1, W (p+D AXAXMMTRMEERY. 8.



2-8

X'x)' B
— B  RSS
Heb, WEEHRN, B= (XTX)7'XTY, RSS R Y XTFif X 1A
H R EFH A, XAENEA S 8HRE. R ERED RS, WAE
XA 0AD.
2.7.8 HERMAIERAMEETY XTFiE X A FEOBEIRE TS
2.7.9 Wk MERARKNER, LskBnk 2. 5 WFERFEMTE.
2.7.10 {HAKXENER, VRA/BE, DITENITORARREFRRNE
FCEEE FES R 155004, BRELFTHEB . REfBK
s RIFIRHER.
1965~1977 4F, 7EASINEEHX, RESETBRAE 1 /el ER
K BEARND 5%, BABRKIABIRBENBE). BEhH—1 TR
FHEER—. RS, Fln, LXWRERETEREmERMREZE.
THE ¥ B Sandberg, Basso B¢ Okin (1978):
YEAR=RE MR EH.
RAIN=FRPT%4%F., [B& EHEB XK TFHLFERE, DUEKIT.
SF=FH& LB FB/NTHREMEXETE, AR/ BT
SI=FEAL T B EE A San Jose, Eéﬁd\ﬂ?ﬂiﬁﬂ@ﬁxﬁﬁ A
w/EHAIHT
2.8.1 LASF AmmAR, g SFXT YEAR WRBIIH. RER4
YEAR J53XF RAIN WA RK . RAIN R— 1 FRHNBEE
g2
2.8.2 EAN PR, HEZXEE RAIN, FHHRE_KILEH YEAR.
2.8.3 HEMAFHALE, SUE=SF+SJ B DIFF=SF—S8J, B%
SUM % F YEAR #1 RAIN L B DIFF % F YEAR # RAIN
FEHER . MBI,

Sweep A[0,1,2,+,p] =

YEAR RAIN SF SJ YEAR RAIN SF SJ
1965 18.9 4.3 4.2 1972 19.0 3.1 4.6
1966 23.7 4.2 4.8 1973 30. 6 3.4 5.1
1967 26. 2 46 5.3 1974 34. 1 3-4 3.7
1968 26. 6 4.7 4.8 1975 23.7 2.1 2.7
1969 39. 6 4.1 9.9 1976 14. 6 2.2 2.1
1970 45.5 4.6 5.6 1977 7.6 2.0 2.5
1971 26. 7 3.7 5.4
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T % i

HEERUT, BFTERIE R, JQETEE W o 5
AP K BB AR, PRSI TR AN, — il
SMEN R —EN XRERMTROBEEENER. X
EREEBRIRHD, NERGEANREPRRTLER.

31 RESHEITE

SWAFEND? BRI Y = XB+e %8 RAH FINY . B — R I
AELRBULMATER AR SW A RWEL, FXENFEELR
PAH . ERER, BTREHF A XM — A LEM RS . mE
RN KERER AN TR, AREARAGERAN, XE2HF
RedmE TR, HEEM BT “4i” B—18. XA
— T BARME RSB, RATERIRMER KB
REAFHOBERTAEEL.

31 fHitERmPR

BERNE » MEEW—THE, Bhiagr— 8", Hdin (F
BO hin (RED WEANRE, SE LS R 8015 &

In(EED =8, + Sin(KHF) + e
BERR, WEREE. AR —/1n (KB AEIn GAERD 80— E .
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AR, HRARBEEARKENRE RN #E. AT - REROEE L&, R
Kin (KED HHERE VR RERMBE, GREBARNTOR. 810
BIREHMNOSXKE, MIn(WAA=In(KE)+In(0. 5 X KHE)=In(0.5)
+2n(KRED . RRBCIFRSHHEE, ZEEBEA N In (0.5 =—
0-07, #EHN 2, AERBEMEILFSERAERERIR, WRBRT A
FEE. WRNARKER S EHHE, NSAAFRGSE.

BBMAITE EA 2] BRRERBEES, BEaREN

-\
FUEL = 377.29 — 34. 79T AX + 13. 36DLIC

— 66.59INC — 2.43ROAD

S A0 R PR (LR IR TAX SN 1 5%, ¥ MR (EM
FHE AL AR e B B RAE . A KRR T RE 34. 79 i
£. B X RERE B TR L — B A AR
THER, HFHRARENEENSHEREATRINELZE
PEFMRTR TR, A6FH, BEERWE. EhETROR
EARESTREHZ T, REEEERITENEREBIN, BB
HRELSEME. B—FE,. BITTUGE A EEFOEE. £
TR, BiEAE MM RERE. A THRBETHTBENY
LS, SR HBUERLE. HHE WD THRE.

EHENFE SBMHIMENFERE TATRS WM TR
BIERI . EETEBES, NRATERMEEN, RENE
B SRR h T BT S R XIS E R ATEE .,
HHAERENSE FRAEN, CHEHEEBRBE NEE. AT
DASE b TEHF B AR SN MBS MR R A S R R GX —
6] .

3.2 BEREESHR

¥EHRREEFHRIXTBEESLEZERKEAMNBBASE 2.1 ¢
o, EMRIBHEEN, BREBIMNFEN»=32 ML HER LK
(SOAM)Y XTFTHE2%, 95 M8 AT WT,, WT,, WT) ByEIFE
B, XU MEBROAHCERERS. 1 B8, FHORMITRNY,. FAEHNTEE
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EFHEAE . R, #3. 2 55K SOMA KT WT,, WTy 1 WT 1 f 8] 15 5 3
TR 2 FEBEN LBE 18 e/ (FRPANER ., X—
HRUERHTAERAIMHXER. FERTRER, DMCELIRIAT A2
E:

' WT,=2 St E

DW,=WT,—WT,=M 2 5 9 3 M &EE

DW y=WT ;—WT.:= M9 HH 18 g;igﬂﬂﬂgﬁiﬁ

HFX=ERMGPEEE, FUIEMENASREEN. RE
BB m R AR, WX ef#Taa aan g r R eB8anEe
HH. Xt SOMA XF WT,, DW, f1 DW I FHIEIHEE 3.3 5.

F 31 ARRESHR ZBREETRAEXER

WT, 1. 000 |
WT, . 5969 1. 0000
W . 3508 . 7108 1.0000
SOMA . 1234 . 6508 . 6865 1. 0000
WT, WT, WT s SOMA

¥ 3.2 SOMA *:F WT,. WT, 1 WT ,#J[5l 13

613§ RE PRUEIR t-{H
Intercept 2. 03686 1. 08218 1. 88
wWT, —. 217635 . 088180 —2.47
WT, .-094583 . 031871 2. 97
WTis . 043269 . 018394 2. 35

?=0. 332625, d.f. =28, R!=0.610

¥ 3x — A 5 R E 4 B3 B BHT AT L 3BE . Ad3T Bos se (Bo) . o F
R RHFEN. FLLE. HA=ZNERWT,, DW, f1 DWya] DIl WT,, WT
MWTAdRE T3P, IFHHATBRLFTRXT SOMA Y RKF
Bo. RMWT, B H B RBKB T AER -EXR. £3.248H bvr,=
—0.22, t=—2.47, i 3.3, fwr,=—0.08, t=—1. 05, EERI—FF B

¢« 70 o



B, WT, BERAMFREEN. MAR—FEL THAR. RE Bur, BHRIR
B, EE—MERFPRNT AN WT, IERRTLIZMEN. skl &, Xt
— ML RMEANBREA UK TEAPHRETR, B K8 T X e
KA ALETHR.

3 3.3 SOMA £F WT,. DW, 1 DW i E_

AR AR PRAER t-{H

Intercept 2. 03686 1. 08218 1. 88
wT, —. 079782 - 076185 —1. 05
WT, - 137853 . 023908 5. 77
WT g . 043269 . 018394 2. 35

o®=0. 332625, d.f. =28, R?=0.610

PA LBt A R — /) HF ERIBER T HE R AT HRE

4. B, % HAEBETREN
AVE= (WT,+WT+WT) /3

LIN=WT —WT,
QUAD=WT,—2WT,+WT
EAEHRET FHEE: W, WTe R WT 6 FHFY, 3 AL
SFREFARLY, REAVKEMERSEMRY,. AVE, LIN #1 QUAD 451 5|
REEIE T, KEM_KEE.

BREURSEGEIENER HL— FFH, HRTEE
AR WT,, WT, MIWT S5 THE. HABREARMSA:
e — B SR X A TR BT EMNEE, 28E
HotEm? HERMNEAXEATENSHAS, RITAEER
ZF =4, BENBNHRETLNEHIE.

KR — . ZBIE SOMA %F Wy DW,. DW Bl
B A QUAD, fnfess = % s —#e, RATHLUSEM B SOMA
*TFT WT,, DW,, DW  f{jml AR E S QUAD F WT,, DW,,
DW 1) 18] ) 5% 25 R A 255X — 1] . {H N QUAD ] BAE i
AT RS HEES, QUAD=DW,,—DW,, hE =4 EIHE5
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RRELTBRTIF. XH FHE=TAZRAEEE,QUAD i
HBRBERARER, BNBELUSBEZEREWT,, DW,, DW Hl
QUAD BEMMRKE, BAEM— LA HE=TRE, WL
AEE—MEEPH B R BRK B ER R BB ER X
BBk, ABPRMSRBRWERE, FrE BER&MMS, Rl
BHESEMBRRER R A BRI . RIGRHNH TR
BiEit. RR--MREILESI RS = MAEASH—1, WRE
TLEFR—H, W4 X, =1, REETE, RATESE 4, ¢ X;
=1, HEXRF, RBATHEE=H, WS X.=1, HERT, X
¥ Ejbﬁ/f\$‘7_ﬁﬂﬁjigﬁqjﬁg_‘gﬁo FrA X, +X,+X5=1, H
e, BATABEIRIGHEE
Y =8+ 8X + B,X, + B:X; +e

BAA XS X (ST 1 gfI—5], U8R AR . il &
~ AR, RATLAMEH e TE. SHEENE: (O IS8
—ABRE AN B+ B+ B:=0; (2) MR Fpi-—4~ X; BREF
(3 KEEE, BOEREIFES. IERTAELZEBEXTEE
i, EARBARK R, o, B F-RES T &AM BN E
RARK. SR, EERASPGTTRSHEL, HRXHMGE
—MHRBRBERNSELE XK. XTAWBRKERMREGH - -
RIS I, Searle (1971, 1982),

EHFA R BIF? (Ehrenberg, 1982) M2 i Al sl &
IMEBE L BB, B/ RS TR G ER . R, X
—BRAELHLHEEERGFZ PR EMBITEEBN. XNiFSHE
R, RETHHRHEMES BN ZRMi+5H HRETEE.

Q% B AA B/ Rl B F1 B BETHFHN RSS HfH
BEE. ERHEMT, BERXEA LET

Bl=kﬁl F Bozy‘”BlE ‘

ESCHY Bo F1 i Xk AR{LET, XEfEHAHERR = . B

HRIEBOBSER. ZLEHIORET HF R RSS Bor BD
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H
RSS (B, B =3y, — By — Bixi)?
=3[y~ — Bz —) — B — B — DT
= RSS + (B, — B)*SXX
HT RSS= ﬁWﬂ—ﬁ>ﬁ¢ hxr 5y WREFAMERE UK
Bi=SXY/SXX, :
RSS(By,By) = SYY[(1 — ) + (1 —k)*] (3.1
WRAE (3. D FABRL RSS HBCE R R, RATE B AL E b1
Y181 )3 a AR R S /D R EHE MR RR I LE,

BSEP = [e ae]”

XAHEREDR 1, BB/ MG ERE MR/ . H
kBERZ R HEZ R £ BB Rl H A PR dE IR TR I B /MELEY 524 L)
N2 Bfi14 L —RiARM LA R 1. 05 FEHEH £, REERBAIEER.
RITAA

__ 1/2
k<1i03ﬂlr’]

& 3.1 PARHE R ANNITM A ERE XK. A, mg ~#=0.49
7£0. 678, F 1. 338, {HE WAL B 4 B ER/D _FMG iR
% 5% LA B EM PR MR . TR 2 AR, B/ ZFefhit
AL HEANEE AR E A A ITERE.

B MMENIAEMBRERY, REBMAESSH, ATH
BRFIEX ST ENREBHEZENE, XREUERSEWERS
sl EBRREEN. FoXZHETRFEOBN MR
AEEEN, ANEZHETRAREERERDE, A
RiEiRAG . 75—, BANKFAREE, 20E kS
B4,

MBS TR, FRENER. BAIKER—
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MREWSBAFRLER TREERAS PR EEM.
Ak, BREFoREBERAREEATRY, EFRERSEIT ]IS
T AR T B, £ 3.3 FWT, ) {ERE H WT, 3 REIHER
HHam, mRERSRERANLR, BRI R EHEN
5iR.

A bRPTRER RS /IR AR B E B A RN BF R
BAE RN ERBHHELT. MEENE -AIEMNRRBREERIL
5.

2.0

1.5

k1.0

0.5

0.0 B 1 | | 1
0.0 0.2 0.4 0.6 0.8 1.0

r2

H 3.1 PAEEKIBLHE (RSS By B) /RSSTV<1.05 Y k B

3.2 mikRE

RESHN EEASHFEEEARERYEER: KB
o T4 »




RSP Y. BT—FER, AERMERERRESHZI TN,
MG — R, AEROERRME, FRIZEN. fi, 28
R R AP R R R EE R, AR AR T
S B AL B 2R BB . AR IRIBE L Rl R, (R e
e 4 — AR DA R0 BB R T MRS R @ A R T
RELTERRA S B AOAAE, BIIORETE. BR. HHURRBIER
SRASAL . A KR IR B AR T T SRR I B 7 R v
RE W

IR W, IR IR, MU B R R
LB AT £ (B, JL Cox, 1958), FIR ¥
BRI B, 14 MR T LU T R E Z W
5 RS 48T AT 1) e T o7 A SR M

P05 — M, REESHHT R R F B0 AR BB 5T T 6 L
FRTIR . SRR PO RS R R, BB AE IR
RO TP ROIRAE. O T iR FIVLIGE B RN KR, AR
EF R AR5 BT B RS R BIR .

WEASKPHE SRR REHNER, KERET
SR 2 TC A S B — A B I, SRS AE SEBR (51U e
Hi, ZTESEOEIRILESREFEN, BRARERESHE
MR X R RN, SRR AEARET) BEILME. &
B X — B,

$13.3 ZRLIESH

(85 5 TR A 2 IE A5 BEAL S B+ 457 52 0 R 0 52 0 49 S
BRMYM. E—/i T oAES, M8 ARAMNE o v, RS

(r'],-..N( Hx ’( o% nyﬂxar]
Yi Iy

(i =1,2y++,n) (3.2)

My xyCxTy o%
3.2) Rz My REEHE o Ml vy HE ok Mob RHELRB oY
EARATRAOEH. BE, BERAICARNE . B8y WEES.
Bl APEB (A0 Lindgren, 1976) 455 «: B yi BIA&M434» iCHE yilxis B
IEAR,. FH -
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il 2~ Nty + o g+ 05041 — phr)) G = 1,20mam)

(3.3)
MRBEATE X

42
Bo = py — Bitexs Blszyai; yot = a3 (1 — piy) (3. 4)

Meh 2 « iy &G MR
vilo; ~N@B, + Bixisd®) (G =1,2,,n) (3. 5)
X5 AP E R A ERAAER.
MEAMRENELR, MAXL2HIES, G.2) RENSEMGITA
f:lx:.i, &?(:SD%, (3Xy=rxy -
}-lrz__)iv &%ESD%' (3- 6)
B (3.6) BRRMGHAAAR G0 FHBH. UK A =rnSDy/SDx %
%, RBPES 1 ESHOIE, TTUED LB AL G (i, o=
[ (n~1) / —2)] SD} (0 —ry) DK FBHE.
MEHE N EPANEME y B—Trp X1 R x, x, FMITEFE, £
LIEAHERFSERRRN
RN
N

Vi
(xi Z).’&'Y ZXX
Heopr Exx B X BN pXp W E T EERE, IoREXS5Y BH—1
X1 EmE. WSE x 8y, BIFRMTT -
yilx; ~ N((py — B"Tux) + P 7X;,0%) (3.7

HH, IR A HREEHLRE
B = 3xi2xys O = 0F — T3ty = 062(1 — FP)

B M o* AKX G ENMB/D Rt A XM REUUR ML HTHRESZH
HAn! (272 f5iF Ixxfln ! (Z7%) thiF 2xv.

3.4 SENIEMIME GENAABEXKR R

EEAVRRCLZERTD G- 3) K G. 7 PRI AAKHE T YL
R T ESA. Bl RENTER, ZLEERER - SHPHEE, &
EREERS, —NERMEAS M EREERRER, R, BRAE
AREOLHE, R EANERSEIRE, B R RAEEXNT. XZAHANRN
RENBEERRHA.
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0] A Y S DA WY N WD WA G U NN W G S G G AR | g
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X
3.2 —AZRESHEE, n=250

B 3.2 48 MiFEHLAE BRAY 2 =250 3% (z, ¥) M- TTOUBENLEER, B
5-"1' (In y,-) ‘fﬂ?‘#ﬁ%ﬂlﬁﬂﬂ@ﬁ

z 10.0 9.0000 11.2510\}

( _}~N(( ), (1 ]) Gi=1, 24 =, 250

Vi 17.5 1. 2510 23.0625

3.8
B (3.3), yilx BIRMEN N
vilri~N (5+1.25x;5» 9) (i=1, 2, ---, 250)

S, SBGER VMBI, FOESEIBMNSTIE. SanERESE
734640, fEEE3. 29, EEHELHEL y=5+1.25x HELRE. tHE
Pl R?=0. 584, $5E FE LK or=0. 610, BEXRE T REVLEEE, Bt %
it F BT RARRBRAHN.

HAE, HEE RS, BRBEIINE s %82 PRAL 2 Sk=
Y (n—B)/ Ry RRAEREA P X A B X RN R, 1
RERAER Sk AR ok WM. BRI %5 BT LA SR, f St BUEFE(H.
FER BRI, SE B R M. B 3.3 3. 4 hEMM B TRk
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F.XWITEHE3. 2BH. AE33 T, HERT o< K =13 WERH.
MEE3 4P X BWBEERHET 7<o<13. Xk, £E 3.3 %, Sk AKH,
TR 3.4, S% AN, X =ZFEIEE (A3 2 ZE3. O PEMFHE
JLFRHFEN, o BA LR, mF 34 5HK. B, EER ARAH
ik, fE@ 3.3 b, Sk>0%, R2=0.762 KK 7T, M#ZEHE 3.4 b, Si<<ok, R*
=0.279 K/HT. REX="THEBIILEHRMUS TR, HIaHNTEE
Giit & —R*— SEBAHFWL S,

40

|

| S BN NN o DR SRS BN S A BN N B AR I B

30

\

Y 20

S

<o

L 1 4 9+ ¢ 901 44 9 a9 1 4 4 9 4

5 10 15
¢

3.3 x<\7TE =13 M¥EE

ITEERE=TETREADSN. 3.4 %, BF > PWTEEBAD, ZBE
XY WEAAAELBEXRY BEALKRBE. HiE B EREHEA A
— R B/hE. MARMSIENATHE 3.3, iH R BXH.

EHFIRHAEESTOEERA -T2 R ESEENRE LAHE
T, RN B EFHBERREEILN, T ESETRBUR BRBETRERER
4 NEFE, BAXITGEITRBAERE F2MWE g m. 45, Lt
RERAAIFHWEZENENRASELA LHEZXTHITBOMNE.
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x 3.4 EASHAR

| £ 128 {1
HE BAREA <7 W =>13 T<x<13
n o0 250 90 160
Bs 5. 000 5.816 5. 829 5. 376
B 1. 250 1. 167 1.157 1. 216
a 9. 000 9.010 9. 166 ©9.0%24
R? 0.610 0. 584 0. 762 0. 279
40 1 7 71 L I [ 1 Y T LR | T | T 1 1 T 1 ) T
- s
- -
30 - ;j
L -
Y 201 —
= ~
10 :
= -
/, -
OF [T T T R N AU S N U G NN B NN NS N ]
0

5 ' 10 15
X

B 3.4 1<x<13MI%E
33 EMBRENELE

BN RGBS FRENERKE TR AH0--1
F RSB YR R EERIFEE. ~—’H§ﬁb%§ﬁ
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ﬁmﬁﬁwﬁﬁﬁﬂﬂﬁ%m{a‘ YEBATBEMRNEESPHLE
BRER, BFEMBR/N_RENTHEBEEF2ENL HAIRER
MERKREATREMITE. RAFEEEPTSHRENBRE
BB8E, BEGE M FEO1E.
B X MAERMMBERSE, HoETRENERE. NiX
MMEBN “HE” b X Hd, Hep
X=X+D
DRRER AXp' El; BHDME—FIHHE, BHX 9t
“1” PR ERMEREN, X WEMEEEAEwRNALED
RXTRFIB 2 AT, D IEATRARERASARERIMER
=, ME A EVN, S ARZEEESEBN. RITXEBRIED K
4T dT RAR—NREMRE, E5SHEEARMAKGRE R
. RAMBIRE (d) =0, var (d) Jg—4p' Xp' BIXTAAERKS,

0 %)
ELARNE ’iﬁﬂﬁﬂﬁ#‘n‘i&”%ﬂﬁﬁ% R IR AEXT R
B AR b B R E R :
Y=XpB+e (3.9)
2 B & H LR T iR EHNER
Y=XB+e=(X+D)B+e (3.10)
CBA (310 fEHR B= XTX) XY R—ERER (3.9)
BRISBENA L. Hodges 1 Moore (1972) WFEHT
| CEPB—B=— (n—p') (XTX)'SB (3.11)
FRAA (3.10) MR BA/ELT G.9 iy BH WM.
MR KA, BRIEER #ﬂﬁ#ﬂiﬁﬁi&jﬁh‘?ﬁﬁ*?ﬁﬁe X

T, ﬁl%%ﬁ&b%%ﬁ
« 80 »



E (B | mE ) =ﬂ1[1—SXX/S%(n—2)]

FHME, HitWHETREESKD IKBETHRREES 5
SXX/ (n—2) ZW. EHBAMERZHFERT, WEXT (3. 9) &
PR, B/ RIEN T BEAE R AR

FBEWE RITTIFEARERIT (3. 9)EIMHR . Berkson (19500 % [&
THMXREZENEE. WRATEREFNERE, WRAEK
3k, BATHIE G 1OWMARG. DBNEB, Bk TR
AREE, MEFRERENE. Hit, MEBRMBHRER
ETHRBEMALEMNMHYEHE, HREEEAREPITHRIARE
=, |

P EES, TR SIERNOEEZ A XEE
S NBXERY, BRI TEANHARHEEG 10MER, HEH
BE . 9. XX —FHE M BB ST, FEH—F
AR B B {E B - Madansky (1959) 44 ) — J.[a] 8 49— 1~ BH 8 %) b 1
Fik. EiEHNEGAS 3 E i Anderson(1976) 3 1,

BT RRERBN S - MEEREIFIREEHRITR T E
FG1IORBS5HUAG DERKMAN XESHE—BF A
EAMTRI T BB M, RITATLIFE D=0 Xt B IRMFELE
., FAHEHTYA/DREANEMBREZNEZW: s R
Hodges #1 Moore (1972); Daries I Hutton (1975); L4 J% Beaton,
Rubin #1 Barone (1976) . X#i2 B 5% 8 EiTieH B X B3t
LtEm AR BKEMXK: B AREBEMERZRETH
B TLEEENTE. '

o &

31 MERREFHRTHLELALET SOMAXT 3.1 TR EXLH
AVE, LLN f1QOAD WyEIH, 3#5 3.1 WSS,
. 81 .



3.2 MZIRESMHR Iy HERESHAEHEKESER Yy XT « BEIHY
BIHERYS x £TF yWEHMNEHREREAREK. £HAKGETHE
HMRE? XEE (3-8) HHHZTTIESHA, KR =iy WRAEIM FFFER
—BE FEFHEBIBER XTFy Ry XT 0.

3z 3. 5 P BEEE Sol Longley (1967) & H, DIUERAB R AR EIH
HEBRBFENATESE. LIHERN:

3.3

X=GNP ﬁ*ﬁggﬁ’ ﬁﬁﬁ“ﬂﬁﬂ'

X,=GNP, ¥ EHETH
Xs=9§!|kAﬁ9 ﬁ:‘:‘ﬂ'

X =FRKN, #TiH
Xs=14 H P LB A D, #HTi
Xs_——ﬁs

3.3.1
3.3.2

3.3.3

e B2 o

Y=831 8RRk ANBL T

BAY XFFHA X WEA.

XEMBERWATRAVHEVMNERE IE AR RUE
BENM st 3, - sl (B BIEASILFEAEEFXRTE
BIRENFER. —MFERESLSIHNTHR, BREIMENERE
—MNBFAESARE. XTEH 147 X, 1 “HHE" H 234,
288.5 F 234, 289. 5 Z[EIFAEME. MREAMB A E] RERY
EREMEBERETEME, WEAREERKE (—0.5, +0.5 k
¥5 4. FIRZEKE (e, &) LSS HANEILERAEF £
(b—a)?/12 X—H3L, RAIAILIAEEsi= [0.5— (—0.5)]*/12
=1/12. X~ FERAREATRTEUINEE A TR X E

i s TR/, BEMNRET -MRE. EHSEARER

MF—ERRKENEL, BFEERE, M TFRERTESEE
SitHR.

%ﬁﬁﬁ%ﬁ$@£%¢ﬁﬁm§%&mi&m@?ﬁﬂﬁﬁ
(1> M Longley $EFF15. (2 HHHEN b, £REFRANXE
ARZEESHENXE EES0BYLE. i, X, HETLE
B (—0.5, 0.5) FEYBENLAR. 3) MENKMABZE: &
BEREY. (O HEY XTBYUEHE X WEE, IR RE
fhit. 5) BESE2 E4ETW, W10K, HELELEL. X
— I A A R M S ARZOE N, B H— MR




FHEE.

+ 3.5 Longley fJ¥iig

X1 X2 X X, X X Y
83.0 234289. 2356. 1590. 107608. 1947. 60323.
88.5 259426. 2325. 1456. 108632. 1948. 61122.
88.2 258054, 3682. 1616. 109773. 1949. 60171.
89.5 284599. 3351. 1650. 110929. 1950 61187.
96. 2 328975. 2099. 3099- 112075. . 1951. 63221.
98.1 346999. 1932. 3594. 113270. 1952. 63639.
99.0 365385. 1870. 3547. 115094. 1953. 64989.
100.0 363112. 3578. 3350. 116219. 1954. 63761.
101.2 397469. 2904. 3048. 117388. 1955. 66019
104. 6 419180. 2822. 2857. 118734- 1956. 67857.
108. 4 442769. 2936. 2798. 120445. 1957. 68169.
110.8 444546. 4681. 2637. 121950 1958. 6651 3.
112.6 482704. 3813. 2552, .123366.  1959. 68655.
114.2 502601. 3931. 2514. 125368. 1960. 69564.
115.7 518173. 4806 2572. 127852. 1961. 69331.
116.9 554894. 4007. 2827. 130081. 1962 70551.
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4

L SE=2 Nt 5 S
SRR,
"X F-mie Rk EEHE

A8 AT PR 2 R M MIE BT . Xl
BARBATER YR/ Rl MARGETETHNEE
BN Fefbit. Bob, XEFEBETHTRMEE. RBERN
L WA REMELR. A5, RITEEERRERITE, HiEER
MIEDSE BRRM F-A6HRRBGOT R —BTE. X
RBATFHAMNBLESE, GFENES—. —ERERN, DR
HELEEYFRANKEEES. B, [THEF IS5k
HRSBERNME. XX ET P-4 60 R, 2R e
B A5 R e R A N, XEESHERITE.

4.1 NN E

HERIAPETF, RRREVFTERRANG, HFHN, HH
RERMEEMVK. XBBREFEALERN, HNGTERNXL
HRRFENERREERLN. R, ERLSEES, XTRENE

« 84




HEMESRFEAN. XN FEHERCHAN, REHNERE
AN ERER. SHXBEERATATHNTERARE. X
¥BESVPitTie.

X BNk ﬁ&?ﬁﬂ?a%ﬂ—/f‘ﬁﬁﬁffﬁ?ﬁlﬂ?f%{ﬁ,
HiREME e M FZEMH var () =02 571, >0, H
A—EREAN. RAOTESEBERN. EXFHERT, BHL@E
R/ Fefdit, REDBEXLRY, BARERER/NFEMIT B
HERBETHEAEARANGE. T, HEEE

Y=XB+e X: nXp', BHRp (4. 12)
var (e) =02 I EH, >0 A —FBA (4. 1b)

WA RS B Fnst Bk, REX—MhitR2i#Ed X
B, MIEWENR/D _REBIN. —BRET B BEe AT
e=Y—Y=Y—XB&H. fiitEPHNEREBTHK LERET
J7 0 R B/ ML |
RSS(PH=Y—-XP''(¥Y—XB (4.2)

MR, AT XRETFHTRRANEERE, SGRE, L
HER—BEHEE. 55, MERRITZMIREERX AR
=, R UREVFFAREAKEERN. | E/h R MEH
B TFASH
B= (XX 'x) X'zl (4.3)
RETUEERFBELARATE, AE 5, BATATRE 4.1 #
AR AT S R/ _REBEWBER, RE, FF
Tl E/p REHFER AT U R/P_RIE P
AU D5 /D _FREBY X J{NET var (e) =02,
BMAERBREBRAITLUBE 1 nXn BEREC, #C BXHRY, 3 H
C'C=CC"=""(PWMC'C"=3 . XEEMBEMHEC KRNI 'l
. IR 2A.2, YIMECe W E W EREESA FRASH:
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var(Ce) =C(a*3)C"

=o.2c (C—lc—T)CT
=o?CC~'C7C”
=d*l, (4. 4)
AR 4. 1a) HFELRLC, 8 .
CY=CXB+Ce | (4.5)
BIEENZ=CY, M=CX Fd=Ce, %X, (4.5) AR
Z=MpB+d (4. 6)

XH, HA.4),vard)=06%l,, FHU. OFH L H5U. 1) B 5
£—F. R . 6) W LUBEE R/ AR B, 1 (2.15),
FZ M FRbEH BR
B=M"M)"'M'Z .
AX. YRCRBEMMZ, FXTER
B=[xX)HT(CxX)](CX)T(CY)

=(X7CTCX)~H(XTCTCY)

= (XTI X)"(XTZY)
Bk (4.3) HHithit.

T BN R H LR S BRA, B ARBC, MR, &
MBB R BEERY RERE X MAHFEY C, BREER/D_F
WHAAEDMEIRRE. LR C KR A S E K E A,
it FEMBEB/N—ReFBHEER P, NTiHHE C RREKN.

MBI R YREEARARNETZE, HFFAMRESRH
AHXE, T R—ANMAER, RITEBI— A AE/ —EE.
¥ 238 % P o FiR > 0>0 Hvar (e)=0*/w,, BHEBRKIUIE
BIER/N T L, HFH EEEBH@PEﬁEE MR T B
S Z=Ww"1, ﬁt?

086-



(_:'l'.-_ O ]
wh
W l= Wy 4.7)
L w, )
MHX—Z (=W, EECRESZKE:
N w, 0 :
C= V Wy (4. 8)
. 0 7 N w, )

#FH

V w, W Ty, et W Z1p V WY
M= |NVW: WXy **° WiZep |, Zz=|V Wlz "(4. 9)

f ’\/_l'nl '\/——xp \\/;nynd
EARFI B ERURFIN . REEMMZREX MY, TR
BERFE. (B5h: RERBAETNM e=Y—Y RY=XBHH,
MARMNEHE M A Z WEHARHED
 RSBOTEOER AR EIE PRI, o ERRTR
H—F B R BRI P AR B MM R M'Z
RENIET FHHEA M, %F%U$Hﬁ%%$#ﬁ%ﬂﬁﬁ
B O(REE 8.

AR /D BB R NN R R R
o ARERER T, W var (v)=0"/n;s B oi=ni; MRy Bn A
WA ZF, Wi var (y) =no®, B o=1/n; WRFESENAE
s 87 o




B fiEl, W var (yD)=x0°, Hw=1/z:,

Ha1 BEBER

XEPANENTKBRYANRARSRFRHEPEMEARN FRHEE
YEH. (Weisberg et al. 1978) X BFFRME FEE« A+ FEERET .
“E.’{r]E/T\%EB@, B] DA R R E SR RS . EAE—4EH AR TR T4
1, BAS -THEFHRMNEMNRANG R, R FETRENHEEN, &
FFRAeE—E. A% 58FFARE, ENEEd MR ARHETERKD
HEER, FRTFERSEE. REIAERE I HMRFHHAR, BHE
fEAX B ERNE LR, WX —RAREHTMEXTIREEERHRE
RS,

BHE BRI RA N

atp—>ctx (4.10)

,OMH%
c
,/

#EEIL‘J.%—/I\E%ER

XNMERER—Ra BTHESRT B R6. MMBWN c RRp R
T HBS e M RHUREFET. XERFR M. T HEW
FREREE . o 1 p MEAR, FFEHELRBREAIYHIN IR, BAERS
ZHT. ARNME— ﬁﬁ%’]ﬂﬂfﬂﬁ?ﬂ‘]é&ﬁiﬁﬁ ﬂﬁ*ﬁﬂzﬂﬁ‘ﬁﬁ N
¥ (BEHHA W),

WM R ENBRE Yy GERERRRAD, HTRAH

N. |
Y=N.ol (4.11)

He N, Eﬁﬂﬁ]‘/\%ﬁ?iﬁﬁ Pﬁﬁﬁ-ﬁiﬁﬂﬁ?%ﬁhﬁﬁﬁ’l%ﬁ%
KE, NoESBPUMNEK ﬁ?ﬁ W ¥ o7 LB R ST RE T (M I
(mb) &, 1mb=1X10"%cm

ERPRFHRa ﬁ%ﬂ‘*ﬂﬂ‘]AﬁTd]E{EP” U@E%iﬂﬂyé"ﬁﬁﬁ
HTHR. PR EAARABELAEHNRE . ERUACISRE
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SR B AERAT . B TR R E AR R BT o JLPLEEET, %
£

s=2m,pi (4.12)
R—AMBRIFAERL. s BARIR (GeV)?, He 1GeV=1X10° Bt TR, J9—
A EFR TR AR i BRSSPI BB R . SR ™ BB m, F GeV
B. F—ANEFRE, m,=0.938GeV,

H YRR B AR S TSR, SRR TN, 758k
BB s—>oo, Wil v BE— N EERE. B, XMRERN BEOL R BN
jg .
y=po+pB * 54/2*‘%%’]‘%@ ‘ (4.13)
KA Bo F1 6 BRERIN a Mlc BB FRKBIHEE T RALAOTM. K,
4 ABNBHR (D HESHMTEENa e, RA (4.13) EREM, &5
By () FEHBAE (4.13) REMNRMEBAEL B — SRR A ()
B (4.13) RAEM. ¥ 6 5 A MERFMENT L.

F 41 AHBNBREST a=c=n HIHRRER. S P2, HAX
B9 N BT, RN v 69772 T UONE A RIS B R, Xy

ZHF IR (Bo/vVw) HELLHS 4PAE.
® 41 WAGTHORE

Ptllab s—12 y a’/’\/;’—-_ =

/e eV /e (b th R 2
4 0. 345 367 17
6 0. 287 311 9
3 0. 251 295 9
10 0. 225 268 7
12 0. 207 253 7
15 0. 186 239 6
20 0. 161 220 6
30 0.132 213 6
75 0.084 193 5
150 0. 060 192 5

=512, =%/, ¥ (4.13) BIHERK

ATHS—8, &
'y,=ﬂo+ﬂ1 * x:te; (i=1, 2, *y n) (4.14)
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FH e FIEMIL, R DBEHBY var () =0 /wie FR—B¥E, RIIB
=1, & 41 PEAFNBREMBT 1/~ w s i=1, 2, =, n,

Bo F1 B WAL HE 06 BT A B /b — R KA . XERE AT LE
RI-XBREFHFAGR/ME. ARBERHaTREH

RSS(B)= Sw:(y:—X7B)? " (4-15)

2R H T E A AR SR R RS MUREER /D RiE. 4. 2 5 AR
AoFeEHEER, HINSRATE 41 F. FALHE, 0 R R-BRK
7 BLABRAR X 5T 3 5 M IR DL A, AT S A HH LRI BRI T
FT—AAMER 4.13) BRERELS THIE. IPETRAYSHBEKE
WEER F— Wit EE.

niEE FE45HEA, EFELSR, HEFEF, DA
— 2 H BERERIAN, S KBTI SH . XSBERE
A /D ok, B XK

1. 4 S=I, REE—WHERNEHE.
2. 75 5= S SRR,
3. 2 BBEIMARE, BH I EFNET 2.

4. EEF2 5% 3%, HI A ABERALE.
XA AN HTIEN, ERUEEREROELT, R
B2 3 BT TR, SRR S 2 EARTEER
i (W, Carroll, 1982), Fe/MEARTF, MRREEXFHKIH, &
AT R AT BER LA, (BRI  RBARERATBS K/
Freedman Hl Peters (1984) ¥ A ME—/AIEPEKMLT 3 5. &
EAE MR /D ek P AN TTOAE, TTRREMAIDEE BB
R E

R x HEMEEBEPHRER, WAUE R B A] UETT
K. 3T EER x, REERNFESITESH var (yx) B)—Ml
e XEEHEEARGZMMBR]ARENE. X—HESATIRREY

HEBERFORUE, T« EMIMRIIBERKN. [E
90 =



4.7 4 AT AUEAE N SAUER B — T . AT
BT X x KENMEEE - T RERESE.

400 AL A D R LA B A A B T/fl
350
. " -
= -
- ~
300 +— —
- 1
y I 5
250 |- -
— -
r— —
r_
200 |- ]
N 3
150 A L v b i T
0.0 0.1 0.2 0.3 0.4
S'“} )
Lk WERBER BL:. e ZWkEE
M 4.1 WREENKSE
x 4.2 HEBYEHMBENZRET
A& it bRER ¢-
HE 148. 473 8. 079 18. 38
45 3% 530. B35 47. 550 11.16
ot=2.744, d.f. =8, R?=0.940
HESH
P ¥ d.f. 5S MS F
CHIS 1 341. 991 341. 991 124. 63
3% 3 8 21. 953 - 2.744




42 FEOHNMHALENRE

—PTEBUEE T, BRBMENERNXROER. LRI
MR IERE, MAERNRE T & BANRETEN—K
R Al it . WRBIRKIERIER, B (/MK HTIRE, 4
W T S REATSI RO RERE, Bfh it BT .
MR o 2, HEWMRATLUER & HREETERBSOMIT, —
FTEALSREAMNEI, dTLULED L o° SR T XA
AERFE. IR o KK, BRATRE T HIESHR R SE Wik,

4.1 MY BREBEE, RITABSNEELSER (4.13) =
(4.1 BEHFHT —TEEMR. W41 TR, R4.1pFE
4 FUE BT 57 80 BIB B REAUE, Hpo’=1, h—BAME. mi&
4.2, 0*=2. 744, WNEBNHE ?=2. 744 WO HIH o*=1 &, W
BATERB T X — R R AR ARG E NI . 3hx— R
A pfH, RIMEHITSL:

MR e~NID (0, o*/w), i=1, 2, =, n, Hfw, Mo B
o 3t HERHEA RSB L w: A oAt /b — ek,
FEME R, N

(4.16)

BEYFIHH.
SHTFHT, mgRe 2,

21. 953
2=
X 1

MEBEIEHFC H, ¥ (0.01, 8 =20.09, HKEIXT A p i

/MF 001, IEHEEFEREAGEREE.

. BR-RERAEAREN, @RS RS QR
* 92 »

=21. 953



MR, REATESM EETHATRKEHSERE. YHEH
WRICRAE —f k. B
y=Bo+By 5T By o (TN
= -
yi=Pot+p ¢ xi+B; » xfte (4.17)

- AR SBIEE . X—HRBER y M HRBER—K K

sk, TRR—KHLR,
% 4.3 PRYEHRE 4.17)

23 fhi i AL 1l
BB 183. 831 6. 459 28. 46 .
x 0. 971 85. 369 0. 01
P 1 597. 505. 250. 586 6. 38

¢*=0.461, d.f. =7, R*=0.991

H =SB
P - d.f. SS MS F
Al 2 360. 719 180. 359 391. 41
B 7 . 3.226 0. 461

BBEUIDR—-ITERTBER - fl 2° B TEHERA . i
B LABERERMBED R, HNERW. HMEHTRENE
Tl E 4.3 B, MEHMARETE4.1. iR SBBIEFILA.
AT LS H |

#—RSS_3.226

ot 1 .
REBIMRBREHGEAR. BXMEE ¥ (DB LSS4T
i, BEBH 14.17) EBASRANSIE.

RE (4.13) BHEBFBMABIE, W (4.17) #E™=ET
— M EERE . X T IR EER R R Ih SR M B, B
TEXABIES I ERFETHEFARP BN FRBIES . &
* 93+

=3. 226



FXH— 028, Weisberg et al (1978) 84, BHWEERSL

R EER R S5 BE — B 4.
43 FERAMHEAXRNRE

Yo RAE, HHEIGRENBRTEASBERLXNRET
ZMMbit. BERASERTXNMEITFRAAFAERAFHERE R
BEMEG R4, A, BEAR4L 4 HHMOAERIE, »
=10, WML RBLECEE o FlE, REIHE »=2.0+
0. 5x;+e, i=1, 2, ""v 10, ﬁ:q:' €; ﬂﬁﬁ*ﬁﬁﬁlﬁﬂl&%o ﬁﬂ
RAERIN =18 y BE, BIAITUHE v WEE Y X H
HEN 3—1=2 firdEE SD, MFHFHR. MERMBUEXFE
i, RIEMBREHEZHHE, WELEH SD I— kit a3
LEF ER—E G- IR 7 B2 B— A BUEA R RBIEG
KT aREMTHM, SSpe), ATELRRA:

SS(pe)=>(n—1)SD*=2 3 (y;,—y)? (4.18)
H ey BRI A £E14H . Blin, SS (pe) AR FE 4. 4 P54 3
R Br B BRI,

SS (pe) =0. 0243-+0. 0000+ 0. 1301 +2. 2041 =2. 3585
5 SS(pe) HEXEBEMERGHE, df. pe)=(0—1)=2+0+1
+3=6, FEREH, BRAREMHH 0Caa =SS (pe)/d.f. (pe)=
0.3931. XS5URHIWRIREE = EHH, #HidpmEbEFHER
R ZR—RHERKB .

FEMAREGHEES SR EEER. EMEBT AT+,
Xt x R E T BB G LR BT o R A T BB
. BAEBRERMNTBIENES —MEERIEER. FEtTHER
4.5 5. F 4.5 WEREBZFH M & H—Mhtt. X—4HHHEH
THEE., IFERNE < ORI, HREHELIEREE, N
BB R A HK . .

e Q4 o




® 44 —THREINATFT

X Y y S (y—y?.  SD d. f.
1 2.55 |

1 2. 75} 2.6233 0.0243 0.1102 2

1 2.57 '

2 2.40) 2. 4000 0 S0 0
3 4.19 } 4. 4450 0. 1301 0. 3606 1

3 4. 70 '
4 3. 81

4 4. 87

4 2.931 4.0325 2.2041 0.8571 3
4 4.52

- SS (pe)=2.3585, d.f. (pe)=6
£ 45 HESH
p 3 " d.f. SS MS F

oz 1 4.5693 4.5693

®E 8 4.2166 0.5271

{!ﬂ%ﬁeﬁ {2 {1-8581 {o. 9291 2. 36

aiRE -6 2. 3585 0. 3931

LR A5 MRET AT LB RBTES, BN 4. 4 B
SR AL BB T RS, OIS RETH M, ]SS dof)
=RSS—SS(pe)=4.2166—2.3585=1.8581, HH HE X n— p'
—d.1. (pe). HILBRAVBH— F-HE. XM F-REEBASAE
BTSSR EHRFTHHE. MBI F=2.36 L F (0.05; 2,
6) =5.14 MBE, XEREMBI X EBBERARSGEE.

BREFVHHARAE RN ER, EEE ) 5HEMEX
i . 95 .



1 o* B TR RS — M. FENMREMITRUTES

R B2 RE R A wIN 2 B2 [T R .
a2 ¥ERBME

WERPASHIR WM E MBS L R RBR A SR B — AR R
i, HEAXMBX/DRAHYEEN. EAIRHEIKE. E—MEKSBWE
Ef1a i<+ 15 3] 20cm,

B—HE, REHEELSKE LB ET lom, HER. ELEXEE
HEHTER, HFAERGHRE. HAEENTZOE, KBEBRFE—TER
ZFVWHSTREH, RZHR. ARATERNK. BEONLHBERH A HE.

Bland (1978) 5ER T — % McIntosh 3E R H . ﬁﬁﬂgﬁg‘lﬂgﬁﬁﬁi
BF9E. i AR T 1933 1 1934 SERGERER KR G RARZE. fheE 1971 SEMA
EFH (#4106 X) BERLKIIHE. EERE. BB EEREP
ERMRE . BEEEARENT. fRiCEWRTREMRI .

EFENAFZ MRS, Bland HHES-WHEEZTH M. K. Gk
S HZETH MR ZETHTHRNMIAE . REZHE A RTAFE. Bland
BN - HEER. 6 A, HPEFEKEREE . RERMNREBEKL.
m¥EERsmERy. |

CRAMEHNRERD — M BE SR DAY =(kIR X ¥ Y =2t
ZEMHXRN TR A TREX—FTRHNBRER, RINEEEEHL 2. &
REWESTHRT DAY B E. BRERNASHEUEXRBRRITME
—&HEK

Y=F8+8 » DAY+ (4.19)
MR RE MM, RAITUBBIEEREY, UEBNERNETA K
BN EY XTABNEE.

M RER, 4.6 BHn=BEREY, y=F RO FHETH,
SD=—HZANEREE. RERE N 28 XER, RITOTUEFE R &EH#T
BlH. §5%, BT var (3) =o'/n, RATTAHH 5« XF DAY fymiER,
WEHn. XHR4L7HB. B—FFER, MRAEBIFEER 189 M~
5, REOTT LR ERBAR LT DAY MAMMEH. XhR4. 8 Hih. X
R THRRIE . S REHE L. L TREFFRNHTHE. &
NEARMER. £ 4.8 PRBRETHAR SS(pe) 5 SSUoD By 0. B im, 55
A RPRBOFEERR, XRERER 4.7, BREF MR
3.7196, HMBEN 20, M ZE# 4. 8 oy 1. 7621, B BEYy 187, HWEWHT .

o Qf =



;& 4.6 Bland PIEREHC. EE MR

k # ks

DAY n y SD DAY n y SD
0 5 10.20 0.83 5 10. 00 0. 00

3 5 10.40  0.54 5 11. 00 0.72
7 5 10.60  0.54 5 10. 00 0.72
13 6 12.50  0.83 19 11 13. 36 1.03
18 5 12.00 1.41° 27 7 14. 29 0.95
24 4 15.00 0.82 30 8 14. 50 1.19
.25 6 1517 0.76 32 8 15. 38 0.51
32 5 17.00  0.72 34 5 16. 60 0. 89
38 7 18.71 0.74 36 6 15.50  0.54
42 9  19.22 0.84 38 7 16. 86 1. 35
44 10 20.00 1.26 40 4 17. 50 0. 58
£ 19  20.32  1.00 42 3 17. 33 1.52
52 14  22.07 1.20 44 8 18. 00 0.76
55 11  22.64 1.76 48 22 18. 46 0.75
58 9 22.78  0.84. . 50 7 17.71 0. 95
61 14 23.93 1.16 55 24 19.42 0. 78
69 10  25.50  0.98 58 15 20. 60 0. 62
73 12 25.08 1.94 61 12 21. 00 0.73
76 9 26.67 1.23 64 15 22. 33 0. 89
88 7 28.00 1.01 67 10 22. 20 0.79
100 10  31.67  1.42 75 14 23. 86 1. 09
106 7  32.14  2.28 79 12 24. 42 1. 00
82 19 24. 79 0. 52

85 5  25.00 1. 01

88 27 26. 04 0. 99

91 5 26. 60 0. 54

94 16 27.12 1.16

97 12 26. 83 0. 59

100 10 28. 70 0. 47

106 15  29.33 1. 74
FRERMTENRRT. EEAERAgIEE M <. IBSFRBE=7
. 0971




HRES.

40 T | T T T T ! T T | T
" s
~ -1
| 'x,{ 4
30 |- - ~
= ///1; -1
- M) .
- x _ -
g i xx* 7 i
20 - e —
Q‘é . | x,}"v 4
| -~ -
I X -
- //'x x -
IR calle -
0 ] i 1. 1 1 J_ A l L l L I ﬁ
0 20 40 60 80 100 120
- ARER K $
4.2 ¥ERMENBROESE
£ 4.7 yXF DAY fyminES
TR it BRER 18
REE 9.9738 . 31427 31. 74
DAY 0.2173 . 00534 40. 71
¢*=3.7196, d.f.=20, R?=0.988
- TESH
3k I d.f. SS MS F
By 1  5164.28 6164. 28 1 657.2
wE 20 . 74.39 3.72-

*« 08 o



& 4.8 y. XF DAY IR ER

xR ftiit FRMEIR -
BB 9. 9738 . 21630 46. 11
DAY 0.2173 . 00367 59. 12

®>=1.7621, d.f.=187, R?=0.949

FEIH |
K d.f. SS . MS F
=1 1 6164. 28 6164. 28 3498. 35
R 187 329. 50 1.76
HEaRHE 20 74. 39 3.72 2.43
{.ﬁﬁiﬁﬁ { 167 { 255. 11 1.53

FIA (4.18), ATLAINE 4. 6 HEIHHE SSFe), SS(pe)= (n—1)SD?
=255.11, HEHEHS (n—1) =167, MUQS.HEF-BR Y F=2.43, i
FF (0.01; 20, 167) =1.99, X—RKEH p-E/PTF0.01, ZHRELE
B (4.19 BRABEHK. Aid. AXAKRYEHEN F-REREE N, €
B HTERENREME. X8, REX-SRERAT LREEYN, &8
FLARVEE. FTHAERMENAK, ER (4.19) ATRRRAENY.

MY SiRERBRERERE VMBI 241, R
BHREERRRBREMMGEE, MBRENHEGAENKE. Daniel 1
Wood (1981) i — XIS RERBREM. MBiIMERER
FARBFERBILVFERENRE, 30 BNk
BHERAENER. RENABHEKBETREXBENE. A
FRFHBEARPKRE. B, WEBREX—-HTERNEE RFFN
i, Landwehr, Pregibon | Shoemaker (1984) %tﬂﬁ—"@%

FEZ 8 3y (6] H B — AL

N To



R ]

4.4 ["YF-BR

BHAAIE BRICSRBAFTEHE —ITRITE, 4F5%F
R RIESHERN, ZHBAENLERMAF 4. F-REHESEM
YR, EEASHLE, — MR (BERR 5—PKER
CEFRBD #EEE. MR AT LB R BIR P i R B 0E
F. RENEWAES, SBEAEFETEMESEMES. ArmEmEs
H— 1 lFRERE, E— 1 EZxEHEPHRIE TR Y —¢ THAER
s A TR N ATRERTE. HEBERER, EFELIHRX=
(X, X HYP X, HanX(p'—q), X, InXqg; 538 =, B,
Hep B H(p'—¢) X1, B KaX1, BFHEE NH F AH %

NH: Y=X, - B+e
AH: Y=X, + B+X,+ B+e 4.20)
IMERRESE R R B=0 5B/,

AR F-8%, AMRAREERMBEYRE. ENH T,
BRAREFHFMRSSwmBHARE d o, XU, EEBMRIE
T BB RSSauMd.-f. v BR, HTHBFHAASELZHSH,
Frid. f. su>d. £ au. B 46, HTAHB S 20 ASUNHE LS
%, B RSSxu—RSSau=0, 5 F (d.f. xyg—d. . any d-f. a) B9
MRBEATIEE, MR

o RSS au/d. f. ay )

K, W F-¥HH, NH#EIEREY.

EFHE 2D BT ERHEIMIBIHN.
ExXERAH T, 8— M2 NR o L —4 GEPL) ¢ 3
BRRUHAGE. 508, (421 WaFrREEY

E((4.21) 4T = (1 + 45*‘5“%&) (4.22)

F

* 100 -




T (4.20) WHMEE, EFLSHETASH
PE(XIX, — XTX, (XTX)D'XTX,)B,
%ﬁﬂﬂﬂﬁﬁ—‘)ﬁ’ %Eﬁ@]? XgX:z:I .E_X?Xzzo’ El] X, “PB‘J
ZFRMEIFER, B3 X, PROTRRIERXH. WA 22)8R
' E (%) =c*+BB/q (4. 24)
S —4H, ME B KKiE, (4.21) hAFRHEEER F-RE
RZhEE RN . E—RERT, X1X.70, £REBEME R, 3k
FLSBHORNR F-RRBEADBA TR T B, kBT X,
TEY X, PERBKAEREXARLE. IRXEHXRBOCATE, BI
f# B BRKK, F ThWATER/NE.

AXF-BRENTFEROGEERFRERETBA, U Seber
(1977) BEHIR.

B EE SRETBRMAERSAE, AW FEM F-RESR
HWEEEER. M, EfIECALRR, 3 HIFRBKTA
HRBBAT F-RE. AT RETEF ARG ERAIESHE, N
LhRAERE, BRUENTREALERN. X2HR, HREM
B E AR, X R ‘KT, BifhiT. RREREEHKEE
A 7 ) #3228 IE SRR R

45 BREERRE

FHMENZENEEXEREET : 268, N2/ SHME
EEGFEFERF 15, XLEXBEHBRER .
BRI(1—a) X100% BIEREMBBHES, WE
B—BT XTX)(B—P |

(4. 23)

- <F(asp’ y»n—p') (4. 25)
p'o’
BRI AEE L WS ME B WEGERENE. AASEZ
BERFER, B O—a) X1WO0UXBRES B WES, HLE
| | « 101 »



(B — BTy (B — B
: ' QF(O—’;PJI“P’)

e |
| | (4.26)
R i (4.25) A p HHE, BB RPL, T (4.26) B4 p
%%’ uﬂ'ﬂgq:'lll‘o A |
- fldn, Bl 2.1, FUEL %F X,=TAX #1 X,=DLIC #[g]
B\, B B S BERHME 4.3 B X—MBRAK SO
(—32.075, 12.515) . WEMA A (ERAMBHBKT D H XX,
S X, X, WEEAHXREDLE. IR Xl X, RAM
%K, MRKEKHEESTETT X # X, #.
XN EAMEETHENEGHE SHAHLTERER Kﬁnﬂ?ﬁc
BN SHERERG — 6. BIrERR8HE #E RSB 5
#h, FEARFANEREMBESEI B, B % EE
M. &S HMMT X, f1 X, (B Fehiy TAX f1 DLIC) 1y
XTX)T'H—A42X2 MFHERE. B, BFE 2.3,

__[o. 0382636 O. 0022158}
~ L0. 0022158 0.0008411

W 95K M BEBAR B=(B B HEE, WA

[(5)-[

s((5)-15)

202

<F (a; 2, n—p")

(4.27)
KB, AOmmNTEBTERS B, B = (—34.79,
13.36) . X—KIREE 4. 4 B, X—HF, CEEL3BE
AKBARF. ELERES, XEXETEEYBRAE, EnN
L W00 AT AR R YT B —#E

* 102 »



20 Y T T | E— - T T
— -
15+
- -y
L -
B2 10} -
= -
5 -
- ~
- -
TN N B S R S T
-100 -80 -60 -40 -20 0
: by '
B 4.3 s7BRAEERE
&

4.1 Galton MEHBE. FELTREMEREAER/REBLHEF R
BT — B RS A EE S TAE P BE. 76— 55 “ 45 MU SLTR A7 MO 3C
h (F 1877 2 9 Hid % SFHFRED > Galton i T B Y —
SR B A R A BT BE S TR BB i T DA
K5 — AP T—RMRE. Galion RS HNHATHRRBER
SR EAT A2, R 0. 15 B 0. 21 F~FR-LRA/DAE, EH T 1t
B BRI RIS -~ RS — R BRI TRk R A E AR
B WK . Galton ¥IEMME 5 ¥ di Karl. Pearson (1930) RFE7T (W3

© 4.9), Pearson RIS T FHETHTHERRITEL. #ARKN.

4.1.1 EY=PHTFHRERELT X=SHhERMHHSE.

4-1.2 BRGSO N SREE, HREY 2T X #mEe. &
BAEFEEBAESR.
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20

T T T T T T T T
B 1
i .
- -

15

: ‘(E‘Iv 32) :
- ~
8, 10 | —
5 1 ]
L -

0 1 i § A 1 A i A
-100 -80 ~-60 -40 -20 0

B
W44 S7TBEFGEREXIE
F* 4.9 WERENE
HHENGHE FHRHEER —_—
(BRZ—%ED (BERZ—%P)

21 17. 26 1. 988

20 17. 07 1. 938

19 16. 37 1. 896

18 16. 40 2. 037

17 16. 13 1. 654

16 16.17 1. 594

15 15. 98 1.763

4.1.3 GaltonMEAHEBFERAOFFIE MK/ NEREES T T8 RS
ElHP, B L= MR T e, T 4H<1 2w T “&
7 T REFFA LIRS “— B e %” (fR7] 8. Galton
71885 SE ] “[EIH” RET “RE” BRRB®R A=, REH
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4.1. 4 fEXTHLEREHEHUSKENRE.
£ 410 BHRBEEANE

plb ' s y (ap—x7) y (ap—>x*)
(GeV/c) GeV/c! (pub) (ub)
a=n"
1 0. 345 367+17 284+13
6 0. 287 311+ 9 288+ 9
0. 251 295+ 9 304+ 9
10 0. 225 268+ 7 284+ 8
12 0. 207 253+ 7 281+ 7
15 0.186 239+ 6 276+ 7
20 0. 161 220+ 6 275+ 7
24 0. 148 - 257410
30 0. 132 213+ 6 275+ 7
75 0. 084 193+ 5 . 277t 7
150 0. 060 192+ 5 281+ 7
a=nxnt
0. 345 133+ 6 499418
0. 287 157+ 6 464+13
0. 251 1574+ 5 442412
10 0. 225 154+ 6 389411
12 0. 207 149+ 6 388+12
15 0.186 ~ 156%+10 341+14
20 0. 161 173+ 22 375422
30 0.132 155+ 5 331+ 9
75 0. 084 166+ 5 303+ 8
150 0. 060 160+ 6 311+ 9
250 0. 046 171+ 11 306+18

4.1.5 FEGalton LR, MR —HEKFEOFAREINH TR

RS HBHERFTREE. EERARERRET T —RKH

T}, Galton Z#FERATRBERFHRTHFHT. XEXF—D/D
*105-



4.2

4.3

4.4

4.5

4.6

» 106 -

BB 3R AR T HE 1R AR WORRY SE SR AL A At AR, i
FAX /MR -FRAC . ARSI MREXT (1) BB
b, 2 REHH, HAEH.
MIBMAE. T4 10 BRI 4. 1, EFFa Mc FT "M o KBS
B (GE g Weisberg et al. (1978)). Fa=c=n" WAL EE 1. 15

Ho. 410 hEBEAMEN o/~ o . WXEEEEPH —IRE
A HAER (4.13), FRERUESAHE. EHARSRE, XA
(4.17) HBXRBRREEMEGRE. Ao Xfec flc H&EFHFHH
EERFTHE.
FERBEL X3R4 6 PEEEEE, H 43 TR TR ST R
BB E R KA RIE. (—EBE y 2T DAY B#USED
EHE.E A1 BHBERE AT 3B NS B R
g Jensen, 1977) . B R A 7= 1) MUWE 85 I AR 2401 7E 0. 7425 3] 0. 7430
P2 E], BPS HNBEERLT 0. 742 H-FHME. WZELL 0. 00001
FF Ay, BN, B 93 FoR 0. 742+ 0. 00093 =0. 74293 ¥~}
YA P RS, MES TR BA (D HESERBEN S A
WP, H (2) DMEKETEIREITGAE. P E YR, FAF IR
REELTFHEHZT, HRBEUAGZHELE.
— A F—R. RARAEER

NH: y.=z;+e (Bo=0, fi=1)

AH: yi=8,+p8, * z.+e; G=1, 2, *=, n)
Kith F-REm B AR
B ZPAENFEFERATATNEXSEAREUBESERNY
¥ B PR A HE, DA — X K AT, YR B — RS RenT,
HERBMASEITHXHSBOKE AR XT84,
T —AER, i HRE 2 (IR E G =45 B KR 50
WS XGRS P T RA B M AT M R IE TR,

“HEREE P OB S RS, BB i K 4 12 45 1 (Cook 1 Jacob-

sen, 1978)

4.6.1 fFY=RﬁﬁLﬁﬁ3é3:X1=ﬂﬁ%‘1 ﬂ'ﬁ’ *ﬂ;é:f' XFX%M%‘

2 BRI, REERE IR, — M REDRRE Y
7 Kt a? £Y (T Xo» RETF X, WEREEER G, 3
EMMBA? HELAHAY XF X KX, FEELE, EwA



X WX KT Y fEEHAESE?
* 411 HRHNIE

X HAHER
93, 98, 90, 94, 94
4 93, 100, 88, 85, 89
| 89, 90, 92, 95, 100
10 ‘ 93, 88, 87, 87, 87
13 88, 86, 91, 89, 86
16 | 82, 72, 80, 72, 89
19 81, 80, 78, 94, 90
22 90, 92, 82, 77, 89

4.6.2 BB ERDPRETHY XT X, UEY XT X, EH, 3F
AU E R 4.5 PRHBE. SRR —REMEXK
BEOER. BAUMEETELE (RUOFSHE “ATHE” W&
O RS

4.6.3 WEBBYVRT X%, YVAT X%, BE 4.6. 2. FOri A
RAXBERENZE.

4.6-4 {B¥var (&) =z, BH 4.6.2,
fEAZRH—NER, FEMRERRN LRI BNITER
BEAE, TTRAMRA L.

47 Jevons & . X9 F P& iE d Stephen M. Stigler $24L, 2 M W.
Stanley Jevons (1868) M—RXME P FHK. EXFHiER AT
BIBFFE P Jevons FREE T 274 A HE L8 . XA MW KE S A1 %
ME TR . AT, hicFTHER, B 0.001 7, H#id
FHGEAR. F 4 3FHEMERBPOTEY, BARBAER.
REREBHS NP5 KBXMNERAEE>XTEINHE. - &H
HItRHEER N 7. 9876 7., B/NHIESEERNR 7. 9379 .

4.7.1 S r=FERSRy="THER. tfy XT z (YBSE, FXEH
22 ¢ BHE B K938 APEEIEIS. BIESD X T « A E,. H &
ZXTE/HMER. |

4.7.2 HATEMERBRYESTE - BHLK, HTUEHBIAN, x F
RENETMERN G ZH SD® § HMBEFHERL. AT var ()
SD*/n il MLRBINE. i v XT = fomAE 5.
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% 412 @MEXANE

7

RA WEE1 mME2| BA WHE1L WNE2

175+ K 3 i+ it T
56 50 40 119 75 200
38 25 30 165 100 200
25 . 30 40 152 150 150
48 35 45 205 120 200
38 25 30 409 250 300
2 20 20 342 500 500
22 12 20 200 200 300
42 34 35 73 50 40
34 20 30 123 75 80
14 10 12 150 150 120
30 25 30 70 50 60
9 10 10 90 60 100
18 15 18 110 75 120
25 20 30 95 150 150
62 40 50 57 40 40
26" 30 20 43 25 35
88 75 120 55 100 110
56 35 60 325 200 400
11 9 10 114 60 120
66 55 . 80 83 40 40
42 30 35 91 35 60
30 25 30 56 20 40
90 40 120

£7.3 HEKHEERBHRSXENRE. BIEFGHER.

474 BAEAERES—YHNE HNREER—30

47.5 XTER/X=1,2, 3, 4, 5 WENKRBRHNST. &HHE
BT RAGEEROBE, BT, EHEH, FAFERY
M T MR 2R B AU D, N T (A R ES, T A2

108 -



446 TR x =4 WETMBTRANSEEROLHA. —
SABRMBHREE, RESTHMNERSFTRNMEGEERY
i . HEH—D AT LA B y=17. 9379, REWHXT
z MY EBTEMAR. XARMHRNHEE, & Willams
(1959, AT PAEITR.

* 4.13 SHHE
Fhy, = AR TIYE sD B/ B
PAt+4F3T B=n B=y HE E-R- §
1 123 7.9725  0.01409  7.900 7. 999
2 78 7.9503  0.02272  7.892 7.993
3 32 7.9276  0.03426  7.848 7.984
4 17 7.8962  0.04057  7.827 7. 965
5 24 7.8730  0.05353  7.757 7. 961

¥¥TF: Stephen M. Stigler,

4.8 HENWERF.AEMNE/D_FEPNABPBAEELESF, UTEBYT
BREEVFFMEXBEMEENEE. BFI1A. 5 HEYHENH West
(1979) il 2 Tn> yu BARAm AMRHABHNIER X MY F
B, Zw: HRim MRENEHA, SXX,= 2w (ri—z.)? SYYa=
Swir (Vi— Y SXY =2 wi (xi—xn) (vi—ym)» HPFARKM
TEXATm MPREKA. RE L 20=3=8XX,=8YY,=SXY,=0. &
Il FRAREEH X n+1D MRAIKMEHT, N

SXXmi1=SXXm +ﬁ-ﬂ_ (Cw) (Tmy1—Tm)?
W1

SYY 41 =SYY,+ —E—J%“; (X)) (Yray—ym)®

SXY i1 =SXY, +2_:‘_4'_C_L_ (Zw) (Xmi1—Zm) (Ymt1—Im)
m+1

w 1
-rm+1 xm+ 2t (.1‘,,,+1 l‘m)
Ew +wm+1

P — __L Y
ym+1fym Ew+wm+ (ym+1 ym)

SHERPIA R FARL N T IR, BB SENESR. &
B IR 2- 6 BT R R R B B ek«
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5
iZET 1 : FRERFM

B BRI ERMST . RRERREEBHITRNTE, H
BB H A7 0 — 343 AN SR B BB ERMER T X
B EFATIHE. AMESTEZZFERED, B BIRES AR
B, MTHE_HBEATRRBIRSEIER, XEERFE
. EEENTENERCASEUERFESIE, WXE—W
BRBESGHBHRE. XEETRBENMEG N RMBE. Eh—
%, RITFRZHLWEIHE, BHAENATEEEMTHABN
11 5% ) A |
LRI O ER M ES XN E. HAREEEL AR
B SWMMEEEN—B. XENEAEHBEBREN — G5
R, MEMIARBBESE - MEBENRELES, MK
R EERIE RN, SOASABGENREE, iR
BT RESMTHHEFBHEN. EREREES P, 1
R ROIGME, RMHEESKTBTHEEEERE. XH—
P REBFRIEMIEN. RIOTBEQN LXK ERE. RITKDF
R AR N BRI WG T, BRI B A AL
.
#ls.1 ERHE AN (Anscombe, 1973)
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F#5- 1 [ HANEANGEEEBIFHEE TROASTHLENE. 5§88
£l 11 XA @y y) A PETRHALKERIPER v =845 * xite
BNMEEEFE—HERNGES . B

' Bo=3.0
Br=0.5
6*=13.75
R2=0. 667 ‘
HTESITHEENSZESHITREARL. FAVESELENESINHRIBEES,
SRR FESHSENLEL. R, BREAANRASHFER, XEAS
. X LLGEZEERES-1 (2), —5.1 (d) 83,

& 5.1 EMRIGHEIEE

BIEERS
1-3 1 2 3 4 4
23] xR
HE X Y Y Y X Y
1 10. 0 8. 04 9.14 7-46 8.0 6. 58
2 8.0 6. 95 8.14 6. 77 8.0 5.76
3 13.0 7.58 8.74 12. 74 8.0 ' 7.71
4 9.0 8. 81 8.77 7. 11 8.0 8. 84
5 11.0 8. 33 9. 268 7. 81 80 8. 47
6 14.0 9. 96 8.10 8. 84 8.0 7. 04
7 6.0 7.24 6.13 6. 08 8.0 5.25
8 4.0 4. 26 3.10 5. 39 19.0 12. 50
9 12.0 10. 84 9.13 8.15 8.0 5. 56
10 7.0 4. 82 7. 26 6. 42 | 8.0 7. 91
11 50 5. 68 4. 74 5.73 80 - 6. 89
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o
2 []_‘IIIT]IlI

ol et aas bty gluaaalvas b bl
0 5 10 15 20 0 b 10 15 20
(a) (b)

rrrrrrrn

-

obrxt st oo es by eaglaral

0 5 10 15 20 0 5 10 15 20
(c) (d)

5.1 EMBISHKIERK. £ Anscombe (1973)
EREEFER ,

B AMRBES, ETES. 1 ). MER AR BB AENE, X
BERNPDEANKERS. B5.1 ) BHE-AIKELES. THE—
M RRMEE AT RAR A E HA TR R RN, T — &8l
ARER T KETHR, W LB/AORIAT R DA T HIE.

B 5.1 () #ak. BREDBREFREMRBRERY, B~
BIRE B LA EH AR AGE . KBRS . R A BSR4
BRI SHERERTRORS. BASERERN TN 10 MRAEHINS.
MBXRERAE A HEN y=4.0+0. 36z, 5 11 PRABBRIM
UARE. f0RREEBIENERAE, BNEEAN -AEX ‘TR TH

- —& AR, WETRABRRRAEKRZENEN.

BE—T8E BTES 1 (. E5ERAE=1RFH, BRERSH
EERX UG HBEH N . MBS HHE L BRABE Ly HERE.
«+ 112 -



RS 8 N RABMEBR RITAGEM T B RITAEM BRI E G401
B X ARG X AR

ﬁﬁ%%%ﬁﬁ%ﬁﬁ%ﬁﬂ%ﬁTﬁbﬂEﬁﬂEmLL
FANRATRBATE, EEEAAFREHENER. $RASETRSE
T PIARIME LR, 0] U2 W AT X U0 2 4% A 8L B 22 LT
H, RRRBE. EERPAGHEBHEXNSHREREFEWNEHE
Ro XBIWRHNGEIHTBHOERTE, BEBEAESL. FEAR
K BEEK T EAMISIE, E‘._,Cookjﬁ] Weisberg (1982a, %
—M=2) '

51 RE

HRSRE, RIVEAS-ZRANERER. AN
Y=XPB+e » var(e) =oil (5.1)
Heb X RORPEBERE Brnitr 5, NERNGIHKES
BNy 1, s =AaERME+H1=p+1; MBFEIEN 1
BB SERER S, W =p. Jpl, BR—p X1 HE
R, [Ete HRMBEHE. FEESBELERANG, BE
A%, BRT EBMBBD - RERLELL, ¥R Cook A
Weisberg, 1982a, Ffi® A. 1),
MAEA (5.1, BAIHP= XTXOXTY 153t B, XRLTFM
WY BRIAEY K
Y =XB
=X [ (X*X)'X"Y]
=X XTX)7'X"y
=HY (5.2)
He H RnXn 68, EXH"

* BXRPE P, VATRAIX—ETER KRR
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H=XX"X)'Xx" (5. 3)
H R TR, B ek i 48 B A9 Wi ) B Y 75 3 j A
TRUOMAERRY GERIEEY-A). REME ¢ HELHN
e =Y—Y
=Y—X(X"X)"'X"Y
=[I—-X(X"X)"'X"Jy
=[I—H1Y (5. 4)
efie X P REe RATMMHFEYLER, BERHABERN
B, EERER. B EEHRANT O REe BT HBERNR,
RARECTFAMRNTHEME. B 6.4 Rf%2A.2, B
NMBESTEN
E (e =0 (5.5)
var (e)=c* (U—H)
KYTFiRE, REMNWERIT, EREVUAREHTEZ, H
CARMER. B G- WH, RERBRENREHS, BFR
ERIESS, WBRENRRESSHE. A MARHGQETEE,
MBEFAE, Me"1=0, ARBRERIER, F I IMRENTEN
var (¢;) =a*> (1—h;) (5.6)
HprhHPE AXHETE. EHIERETIHHERBRZ
=, EHRBRSAUUNKRESEMERNTR. IR
ARSI TEFER, XRERIHBERT eflie, HFBHT eI HE
M £E.

WFERE HHXnXn HEXHEN. ERFFEHTHEMN
£ X (5.3) MPARUER FEERYER . B0, ¥ H A5 X {318 X, HX
=X. K, U—H) X=0, i HH=H*=H L FKRHU—H)
=0, HBSEHY 5% U—H) Y Wih £ oH U—H) =0,
H R X W= LHEXREET. E—BERTHEN, B
X MR, EE R - HRE G, ) ARiER b, AT
R |
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R, = x!(XTX)"'x, = xT(XTX)"'x; = h, (5.7)
X% LRITTER bR
hi=x] (X"X)7'x; (5.8)
TE b Z P AR BARZ K7 . B0

ghii:rank()():p' (5.9)

Bah, MEBENER, 8 LBERHADT V/n, i AKF

1/ry &z 5 2 MBERATAEN . B8, T 58
®, H1=1, ﬁﬁﬁﬁ‘fgﬁzﬁ

lzZ)lh,j:Jéh,-,:l (5.10)

B (5. 6) A ., BAEKN KRB, Hovar (e) BUNKIE.
Y hAEIET 1, XPMFEBELETE. MXBE—RH, TieH: T
EHRWRIE v B2, RIVLFARBE —MEE0 BRE.
Hoaglin fl Welsch (1978) EH (5.2) HIFRIER

5;,-=J§h,-,yj=h,-,-y,-+j§_h,jyj (5.11)
BETX—A. BRRT (5.10), (5.11) TR Y A3 1 B, 3 8
T yio HIE, RAOVFRANE  FTREBIA. R, XK
MR X2 TRENLAE ] v TEHE v BTEER, BT A LB —1
A A48 4% F . Cook F Weisberg (1982a) Xt A, f I B0 4,
%, RBRMIER TS, R A KEE, B DREIBVERTTRE
WEREKKW, HHEZEHEAREH, BT . 280y BESE
FERFE, f£5.3 WhHH,

BATOT L AR A KB/ ROV IER LT R . RIRIEEY
hEBRED. FREEE_EWNERNIBREENEZERX. £
TR R IEX R (2.16), x & p NHEREARBHEK pX
1 &, HEHE N T R X B E SHEETHEN K1 E8E
i 1T WIFRAIEER: h. B’s L

b= G = DTETE) =D (5.12)
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FEIUTE X B, (5.12) HFHBE AW 7 PO T x RS
®. ‘
Bian, B —IKEF BE AESE ZEFiTe SRR EEFER R .
ﬁfﬂﬂmﬁé"‘éﬁﬂi X,=TAX 3H]X2=DLIC B‘J&ﬂ’ EJH&TJTU@
MTHER. X, X)) EEHES. 2 PHEAES Y. B
B g8 B S v T R R 0. 25, 0.20, 0.15, 0.10, 0.05 IHH
B SEZ% . X, LS EE/NBESFESE LM SE A:=0.25, 1
HEEABENS W AE hi=0.05, XAIERMNE VR T 5
B, FEFNRKLESERENEXT, EMEKH (X3 Mt
BE, BERAER ALENEBRBEINSES x 8L,
rEEHF, BABREBREMNM —B5aEmmMN, Bk 5 2/
L—BEHEBAXHALAR.2. BRERECEIEELES B LS
1.0 ZRIMBHHADN, BEXGH, BF -NhE2IEFXK
. BAE K AAERKRE], Bl ile— MR AFEm S .
BEERAEKBRTY, i RE8T X . B 0546 ERLH R
ERY X, |
DR IR mREH G 12) EXNANM 1/ H, B
HRATRL — 1), PR MBI = PSR P.OT MDBH
WHCHBER .. SMRbig bR AT PR AR, EHE
A rh. BERETEMEN G EN —-MER. BIBRTEK
HXNNE, BRETAAEIARMEEP L. EHMNSTPERS
IHIEE L ERBE R B E X WATHE RIESHNER F. RIOIER
TEHAFEAXNEZRIESENBE.
Bs5.2 MREH
BEERE—RPHRAEREED, Kb 5=Pp+Az. EEH nXn
By, BOERIEEE, K H QCEME A RS AR, RSB,
R, FIA (225 RBE X7, dRGEAN b AR, BRITE
hij=xT (X7X) 7 'x;
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>xl? —x
_ ] nSXX SXX [1}
=z 1 L=
XX SXX
1 (x;—x) (x;~—) '
=TT sxx
# (5.13) 4 j=i, RIVEDEHITE i B
_ 1 (1'.'_-;)2
hn‘—“?-l_m—

£ (5.14) FEHERMERTE 6.9 WL, BSh=p" =2, £ n=7 i,
RS ERIRB/ME L/n, HEME = WIS T, h BN, RAEMRE
S MRS | MRAGEE e — SRR R R, b A BBRBIR R
KAE 1. 55 5. 1 (S PUABIR . hee=1, B NMBRE 8 I~ ROEBRIEN
fE 8 % R BT 8.

| EAEAERE BRICE2HKE, RE AR, U var () B
/Ne BE—REHLUE BT x RIRH) x BT x WRABEEXHE
2 XRBIMIAFEN, BT x 4, REBREMAE/N, BER
MARELSHB. XBRIT—IRR BB o, B e BRUSREZAY
3t BT LA BCHE S0 . I SRR E XS B T Y, SR AR R 2
B EAEMBIN YT E. RITERBANEFRANFEATE, MR
7 o’ WSS E AR, E—4 R o Rhi O AHAR

(5.13)

(5.14)

e;

oA 1—h; N
rBREAELARE, XEE N C WMHTETRES  MRATEN
M RBUE. BRGNS A RO EE SRS 53
i o® Bufhit. XMTE 5. 2 WHITE.

e R, BRE (r)=0, i=1, 2, =, n, {Br: HHIARK
B r F 3 BB, (B 7ESCRRRE X — A X R L B RE Y . 2
MR EHN, $ACRENFERLET 1, 5 MhEHk. r Al
r, T EETF o Me, MHEERN

. .

(1—h )2 (Ul—hj,)”z

yo = (5.15)

cov (ryy ;)=
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EMAREAEEET, 7/ (i—p') WAMBEH M (—

P /2K B BENERK . BT B ZRRAT O Z[E], 7
KT — = p VP H+ (e —p' )2 2 0],

08T TTTTT T TTTT T T T T I T T[T T T T T T T7TooT
N £=0.05 B
0.7+ —
0.6 —
© B
= - -
0.5
Y S Y i ]
N £=0. 10 -
0_3r—LlllllLJlllllllllLlllliLlellllJJ_l_
4 5 6 7 8 g 10 11
TAX 2
B 52 ZHFEPIERLDENE
5.2 REE

BB PN ERRRE, EHAREXARER
K. EAAT, BB RO MER T 5RE A
¥, HEPEETREREEE, IFAFEFRFAFERL. WE S 1c /Y
REEAMEE, £y XT = HES, TUHEHED, KEHW
WEXREMSHERNEHE, BANMNITAR. MR—-TRAIAK
MEAERL, (BHRBEEENX MR, MZRPFRAREE R
Bl — T EENRREX X HEIRA.
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HFHEXRERBEREBREN. MERINER /KR HHE
EBREEBEAMBXAR. ®RF MROATTERENSREE. B
BRI Frf e eI BLE .

y;=x1B+e, (j51)
Ex5 « MR, R
yvi=x!B+6+e;
%l AN AER v B5 X BHE S WEM. BHit, RATETE
TR O=0 XBRF | MRORTIFHE.

EHRB I HRE A, FEXTHEEERKNFET R
A BRITEES, SIRERFEEN, RILE K e | EH
RO HEFFARNREMRFABERERE, IREBER
B, RiRE e BRAMWARHERBMBLSARE. TIERITRAH
2BREF, LHBEERRKENRANREE. XFTCRAK
BREERF. 55 FEREFHREHEBRRN. Flm, RIT
DR — T RER, Kb REENEEamEE, REECH
RREHIRY. ESAZHRROIIA—H., X, RBREERT
ST EHE. RFEEMRN S —MEEHERE X, NRERYN
EABEBE, EAREENNTINRANBRBTENRS. B, &
SR FETRLEEE RERPAMST A EROER. 51'5‘1@#_1“
Witig.

REEARE BEE MRATHRESREHE. HAEE—
MHHEERU, UREjATE, =0, Y j7imf, MFE 4
TR u=1. K5, ABHEY XT XU HEE. U QR
TR FHEEI. KB =0 HIGHBRIEREEMEEY : KitRES
ERREREITR. WRRERESHAE, WX REARMFTHE
B “ZFA” -7, HHER2»—p' —1. |

RERNEZ R, ARFRNAE, HRBFR—-KRENS —&B.

BRBEE  MROITRERNREE. RITI0T HHET.

1. WBEPMBRSE | M RE. R TR -1 P ROAFTHEE
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PR,

2. {HAMEREHBEEMSIT B M. DX EAEH N Bo M
olys LIRMBRAIE AROEE ATt .o n—p' — 1B H
K.

3. MTHBBRMRA, TEHBEHE y.=xP». HTHE 4
RPIBRA AT, My EHMS. y—y WHFER

var(y; — ;) = o + o%xT (X[, X)) ', (5.16)

FH Xo MAERE X BBRES 7783 XA Z2MbHH (5.16) X
FHY o B ot IR EBE.

4. BIE, MRy AR—NREME, WE (vi—y) =0, HE
ESRE, RRBRE (:—3)=0 Ef@ A - RBH TR

Vi y
o [14x] (X 2X @) x, 12

XTREBNHBEER—p —1,

HEREENE, MIXFAITRERBR KR, AZRE
5 EWITRMFEMNREEDA X, FITHRSA. 1, t )it
IR s

= (5.17)

1/2 e;

oaN 1—hy
t RAFEMINRE, XEEN o MG BRARS NEH. B
AIAEB], . Mt H AP EERE.

ris BE ¢ AT HRETHE K E BT 7F$B’:]E ﬁﬁ/\%
HEBHOLFRAGEN. § N FEREEEFHANAR, PIHHE
BRFENTR,

REERBNBENEKE WMRAREZLERES RY)
BAFHE, WAk 568 Y A dER D0 3T R, E
W, REENREELABRREE. MRBRIMERELAGK L HH
RPIAREHE BMNELLEHATT » KEFHRE, 2 PHRE)

PG —ERHET T KRR, B, BB REE, Hr=65,
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n-— p—l

t,=r;
n—p' —r?

(5.18)




p' =4, — T BHEN 60/ Gt BRI Z4XTHMEN 2. 000 FHEZR
& 0.05, R, 65 MM - P B KB 2. 000 KR L
0.964, XFEEMEH, FE -TARIPBARME CHR, ERMNB
S, XEHERMEXE, FRHAERRE—ER D BIAT
FERIBABERNERRETH LR (Bonferroni) £%EX. n K
Fhe RE, 20 -PTREBEERBIACIRREEIBREAK
T na, XWIHERBRFHN, BARBEBAER{UEL, 65 M
BB AXEE 2. 00 AR KT 65 (0.05)., R, XRKT
1 8. Aty FEBRIBRE: B (a/n) X100% 5300, WL
B BEHKFERKTF 7 (a/n)=a, G IMRE, RITEFEKE R
0. 05/65=0. 00077, L& HARKTF 65 (0. 00077)=0. 05 18 M7k
.

ZEH] 1. 1 1Y Forbes (g, TR 12 FREOKZE, EH#HIF
SREREH. VHATREEERE, RINEEFTEIHTBFEMRE.
He=1.36 (£1.5), 0=0.379 (F1.6) UEE (5.14) {B1H
tY hisip=0. 0639, fHF (5.15) ATAHEE '

1. 3592

rz= =3. 7078
0. 379 ~/1—0. 0639 |
REBEEE S
1
t,=3.7078| ——l—2—1 =12.40

17—2—3.7078%
XTHHBENEHREN 14, hp' =2Ffa=17, BRE, BIHK
SE0.01 KRR E N 441, BT+ HBBTXME, HAHEH
WA RERANFRHEE.

M E BAHEXERRBILCHEREEN TR, KPEWH
X H#k. B —4r% Barnett #l Lewis (1978) B/, & {4 & Hawkins
(1981) H#) F Beckman %H-Cook (1983) EMGZARAXE. REHE

* Miller (1981 fRIFHTTIE T X REEFEHRRM FIE.
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BRIMEY, KT HAMNEEYEEEN TS, AT HLEKN
FE PR EREBN TR, 75, XBIHeHNHEEX B4
SHEK. MR--IMEEEFSET—THREHE, xR
HER#, T EETHRB. Cook Ml Weisberg (1982a, p.
28) %X BT I EEB A T B L LM . Hawkins , Bradu
M Kass (1984) S — 1 FHFEN ST L, ALRERANE T
£, FREEPLOHEFE. Cook il Prescott (1981) it T BHE
HRENRBERERR. MIIRAN —K—ITREAVTE, FR
RIEEHEHRY, BEXZ RO FTE, FHREEEZEL. Butler
(1984) AH AR ARRBI r-ENFERFTRTTE N B,
XEXANIRAFENMTERRFOFE: BiRRAR
FHEUAT#H2PHNPR. F50 BRAITUZEMNHAXENST
Tk, ERAERZBGEN —E HARNKREGEE PONEEE. XEE
“BEN” it HFEBURENER. £S5 +—I1, RITEHTEIT
X G I |
HTAFEHNESHAKRESX, XTHMBREEL
JEETHARRERBRL. ERERE S, RAREEREE
fr. M —H AT AN XERFIBRNE. £ —KLhEgEd, 7
HEGARNAREEHROFEINARZMBESHE. &F — K0
T, BRETERE. AREELSERRERAN, —KEEH
RREME, MBH - KAZTEREE.

5.3 RERIHM

RSO A—ANHER, AETHRE - REENGER
FHREWIREREE. —BROBER, HBUERANR SN, 5
s —MEE R EAHTHE. RESEITRATRAR
MERMFE. SZARGE, RWHRIEA SR IEa 3
TR ME e, IRSEXRIBBEE. —HER
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BFRMEZNIRBENSIN T ERE, NBEP—TKBERE—1%

B, RIGES LB BR T S E—NREEHEEER S

. FRE—RINRANERRRERN. WEBESTPIIERD
TAHI R BIFR RGN HE .

BN LW AR bRIC ™. Fino B RE “MER

i NREBH. B Bl Be, BRS¢ NRHE BRI HHE,

Xo ol X MBRFE AT/ (n—1D Xp' W, F%. i, &7

Bo=(X0Xw) 'X0Y (5.19)

EA—BIT, B 5 3 RRKIEEEES, BLoXT Lol

K, HPAZER AW X,=TAX Ml X,=DLIC. #xick Wyoming

RN N AR R G SN SLALSELE B ELELE S B SRR
13. 0F x L ox n x
N x i
+-_- x X x Mg X X 2 I8 o x ~
12.5F % . 7o =
E N x x x X xx A
,Bi,l_ : x (Ep 32! %Um%%ﬁﬁ%) :
%.12 o -
ST g 3
=) - -
S 1151 . =
" .
11. Op- ‘ -
o Wroming (4 kx) :
- x -
1050t de e e e bopa b aatl gy 1]
-35 -34 -33 -32 -31 -30 -29 -28

TAY RAFRAET

CE 53 REMBRESNEMNSIN B, By M
(PR BH D 19 S0 T ZE BB E PRI R M E AT 47
N REBEIM TAX 1 DLIC HH R . X8, 855 HBRE
WME, RANT R ~MBE— RN N, FE -1 =4H.
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B 5. 3 7] AR HE D), BB — 1 REHE 5 EM TR,
HYKXEHEHM XI—HERDIH. FHS2BHENMHITS
(—32.075, 12.515) .10 5218 75 5% M e B » £ 3428 (—33. 933,
12.436) . MEMEBAMBEMERSE, fhiith (—30. 933, 10.691),
HEENR, F—SBEAMTHENST. T HEETTH LRSS
BX, URTEXEHBRELEL, FEF —MFEXEHHE
RBERN k.

Cook BEBY @it Hedk B #1 By RATFI AW B R W . th T A7
F—NER ' dmE, FULATHE, FEF-MEXEr 1T
LEPE-ITMRHERERBRENMEN TE. XRFRETET
Ik, BREHFE, EOXNERLEERNE, FBREMERNE
B. BITFTARM S H Cook (1977) . A1 X Cook FEE
D; %
=(B(i)_B)T (XTX) (ﬁ(f)—‘ﬂ)

p' o |
XSG BAE S THENE. 558 D AENEBHNFELEN
B, E5EEHEAEHBHRER. HK, FELT8AERN, N
BoB BHIIERS. =, W3R MAHK, T X M5, D: WEARE,
Bl D REZSHALNER. RE, MRRITEE B, XY=
-ﬁ&fﬁ)=xﬂ(n’ jillj (5. 20) —ﬂﬁgﬁi
(?(-')_1}) T(A?(i)“l})

p' o
B D: Y 5Y, EMEKJLEEER. D KNRAIX B X3t
AEBELEEE, HREITHSESRHERKIE.
- D KBE D EKNREABMERE, #5EIPT8ERER
AF, R, ABEBRKD HHRH, REXKNBERES S, Bl
MNREBERK D HAORH, RRIEBMEN 85 BERNKL,
RIEBWED: H— 1 FHE. MEDHBFETARE R fn

—p' W F S3HH aX 1007 5H00 & WIMBRES | NROVAIE B At
- 124 -
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D,'=
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BEETRRBIERA N —a) X 100% BIFBMN%. KERF
A 50% AMBLRBIET 1. il D=1 ) — MR H B 2
% 50% M BEBMNE. X —PBENEEDL. WREKN
D; HEATF 1, MBI ROIF 2 K E B B WM. YE
MBI — A RO, RATLFIMER K D (RH, H&E
FHEAM. BT ER BT .

HE D, MCook EEEMS M, HAWEMMXLEHRE
HETHE, R, KA 1 BRNEREFTFHED. BH
S| — B N R R, D, BREROERY

D,:;},—r?( 1_h_h] (5.22)

D BB MEENBE . BV FS b —PNAERBNER. W
Rp' EE, D: WADMHBE N ARB T ERE: — N7 8K,
AR hio re RIBERIFES | MRHALBAERERNREDL
AR, Mh: R fiXTF = WALE. D: HEXATEERBT . K,
2 K, BB EERK.

5 2HHMBHEBBBP=/MORMGEITE. XH, 1
RETAX MDLICERAXER. e M ritBr. D, BRI
A E AW 0?=5 796.31, MHREMN, BRINE

rio— 242. 6
~/5 796.31 (1—0.0930)

D, — G 3453)2( 0. 0930
* 3 1—0.0930

RABAMENETERME MM B S, XRENHY
HARIRSE 7 AR/N. R, PRRIIMREXTE W Ry, ENE
re B KHKME. BERFEAMBGABEFENGRE L d DLIC &1
TAX BT E S . Ay EXTMHATFHFRE—TRHA, MR

=3. 3453

)’ =(. 3826

B GCHE L EEPN: -2 o R

#4\%¥Wﬁﬁ%§3¢ﬁ¢$ﬂ’ %ngis r; ﬂ'}lin EE'ET{I']
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MEHRL. | o
® 5.2 BHEROBIEDRXE
MIRAN AR

M & h;; i Ds

18ND 153. 8 . 0444 2. 0659 . 0661
37TX —16. 94 . 2067 —0. 2497 . 0054
40WY 242.6 . 0930 3. 3453 - 3826

P53 ERME -

HAHAT T —IRBRUFRE —REWEERFPRENR. YL LR
19 AEE, FTERERRMN VR ZBEREN, HR T XML IRAR. b
F AT i P BE He /I 80 B IE 2 R O & 0 250 . — SR T i 8
RS TR AR ER 40mg 25 (BRFEER SKESIHR. £4
EH—-BREELE, BNERER, REFTFRER. REHWEREFY
B .

RRERY, HTREMBHVE, FEPHEYSBNTIL D 5
AE (X)), FE X)) RMEENAR X)) BHFAXE.

BEEREFHEARRHES 3 MG ¢ A, EMHRAY, Wi TR
3B 7 AF B 2 () B B A 3 R AR/ T EL B 2 B % TR R — A
ARMEEEEBRABEN. XMES. 5 FA, FEN-EBIF L. R
MY %F Xi» X, # X. §918 38 tHAR R W B F /& 0458, R MR,
X M X, HBEN - BRME, p<<0.05 BWHR. XN, BX, MX, HEE4E
—, THBBHENY. NRAER TSR X,, HWAMAFRNIAR. BB/
s SAHRNREFEALGHR. ETHRSERS®E.: EARNERKESSE
—&, CE5MNTREX. AW, AR GELD MEREEN— MR, &
BAL—FHER, ERAEMMRRENRE—HY)

BRI TEASH, RERRX— PR TR RS, E%5-6, 5
BRBY 2T X0, Xoo Xs WRERERMETE. XTFX— LRI
R BE W) BHREBENRIENBERER. SIm, |- B2
F2hy, AEEVBYBRERE. R, D TS —AwTBERE. R
13 19 Dy=0. 93, AR T ROM D, BAKT 0.27. XFREH 3 WA
ARBRKNER, EAMERILIE, SEFH. Hrs=0.85F%, X—%
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PR EE T RE X SEERAR.

£ 5.3 HRMEE
X1=ﬁ§§: XZ:H'FE Xazfﬂﬁ Y
176. 6.5 . 88 . 42
176 9.5 . 88 .25
190 9.0 . 00 .56
176 8.9 . 88 .23
200 7.2 . 00 . 23
167 8.9 . 83 .32
188 8.0 .04 .37
195 10.0 .98 .41
176 8.0 . 88 .33
165 7.9 . 84 .38
158 6.9 . 80 .27
148 7.3 .74 . 36
149 5.2 .75 .21
163 8. 4 .81 .28
170 7.2 .85 .34
186 6. 8 . 94 .28
146 7.3 .73 . 30
181 9.0 .90 . 37
149 6. 4 .75 . 46
54 REWXRY — BHRME

X ={A®E (g) 1. 000

X,=HE (g 0. 500 1. 000

X.=MEH 0. 990 0. 490 1. 000
Y 0. 151 0. 203 0. 228 1. 000

*hE H&E m& Y
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% 55 YXFENANGERNEA dF8$H D

B 8 a &
RY
X, X; X; (X Xg0 X3
RE 0.196 0. 220 0.133 0. 266
(0. 89) (1. 64) (0. 63) (1.37)
B (HEER 0. 0008 —0.0212
(0.63) (—2.66)
B (JFHE)D 0. 0147 0.0143
(0. 86) (0. 83)
B (AR 0. 235 4.178
0. 96) (2. 74)
RS56 YETFX. . LBARF=191MRAKNRE
%Mﬁ% Yi é.‘ ri hi D;
1 .42 . 124 1. 77 . 178 .17
2 .25 —. 089 —1.27 .179 .09
3 .56 . 024 .81 . 851 . 93
4 .23 —.101 —1.38 . 108 . 06
5 .23 —. 068 —1.12 . 392 . 20
6 .32 . 007 .10 . 161 . 00
7 .37 . 057 .79 .137 . 02
8 .41 . 050 .74 . 254 .05
9 .33 . 012 .16 . 067 . 00
10 .38 —. 003 —.04 .120 . 00
1 .27 —. 080 —.11 .120 . 04
12 . 36 . 042 . 60 .172 .02
13 .21 —. 008 —1.54 . 316 .27
14 .28 —. 027 —. 38 .131 .01
15 .34 . 032 .43 . 076 .00
16 .28 —. 059 —. 86 . 217 .05
17 .30 —. 018 —. 26 . 195 . 00
18 .37 . 061 .85 . 149 .03
19 . 46 . 135 1. 92 .178 .20

* 128 -




RIS BEREM 3 FEHHRAE. XS HEhES. 7 AW, HE
L6y TUBBARR T I F R REM X R RERTE 3 R
5.7 R MBENER

T E 5 3t PRAEDR 18

BE ' 0.3114 0.2051 1. 52
X, —0. 0078 0.0187 —0.42
X, 0. 0090 0.0187 0. 48
X; 1. 4849 3.7173 0. 40

02=0.00612 R2?=0.0211 d.f. =14

FAHRI IR EREN RER T, IHAB I ITRPAXAKRMEW.
EFBWESRHR, XTE 190 FTHER, EIHFEN 1.000. XHLRER
WMENREZWEL (BN, 195 ZH 8 SEREZNARN0.98). &
B, REX—MUEMIENRE, AREETRE.L (D 8532
FEONBREERTHE, SX—RAEEFT MR X O &d 18
(AEFERB] D FEM XL, Bt RKEH, KUaRA .
KRB, ERAFEIE. MA—THBHERRN R T ERAHK
%, FER T ARG L. BRBANERERNAGHRE, TN, Xt
TR EASTRREA XA . XRATERRS MR, HARAR -
REEEN TR BLEH, TiEREHXEHARIRESN.

R HTER Cook EEAEIRLTMAItEORELNE
ERHERIIN. XEmRA—NE R ETEM AERER R
B, Cook fil Weisberg (1982a, 5.2 %) A IERMEE— 1A G,
BEEXNBLIRRBMEN, EXTRTERY —REETE. X
MBEP T BRMETHE, X5LERR PR Cook FEETREFM
B AIRFEXEBESTXT BH o EHMETTT, WL T MR
WERTE. EHEWRYIBRNMHETHERESN, LRI
HERERE RN . .

# I8 Cook F D WIFERIIHES, BB THRE - HEXTER
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RIMAER & k. #l Belsley, Kun # Welsch (1980) 214 —
MMEWETK ST &, #¥ DFFITS, HEXWT .
B —B" X'X) (Bu—B
o
XIMRIHBES D WEHET, SBREHEHET p' URH A
# o', Atkinson (1982) i, FEEEKSBRIEM 5.23) B
ZEERX, KA “BRH Cook FitR”. Fid i (Cook I
Weisberg, 1982a, § 4 ) B/, —B¥RBE, A XEEHH
BEESHES LHEEAMNEER.

KT REERE, R EWAHRGITEHETEE,. 158
E-RRBRETARERY . ARE RES, SERMETHEH
B . #H—FiTieE W Cook 1 Weisberg (1982a, 3. 6 %) & Gray
1 Ling (1984).,

(DFFITS):=

(5.23)

.

5.1 fE—A =54, p' =5 MEHGBH, HEBc=2.0, P& 4 EH
RI%H &, TR
WK 4 AROFHE A, HEro D Ru. SHE— BT REER
®. MG MEMT PR BRI ERER.

éi' hlj
0.6325 0. 9000
1. 732 0. 7500
9. 000 0. 2500
10. 295 0. 0185

52 EZTHERPBHHENH TS, RERK~ HMRFRINMN.
5.2.1 REWHRIAME—ITREMHE (RFES-2).
5-2.2 EWEEHPRA QBRI MAERFXH M. TES
HXFE M AT ERBRAZBHORE. £F _FFhHE
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48 M BLE AR AR EE T MR ek mRXH 4
Mep iy — MR RBELER L, UEHRE &H KL G?

TAX DLIC INC ROAD  FUEL
Alaska 8.0 45. 2 5. 162 3.246 551
Hawaii 5.0 64. 8 4. 995 0. 602 345

5.3

5.4

5.5

5.6

5.7

5.8

I F 2A. 3 Fifn)E 2. 4 € XK QR 51, WEH
H=00Q"

AT R 6T RO W AT W

ha=qi g hi=qlq;
X, MRIHHET X WQR 4%, WRAEZMBE bfl k.
SUN—PnX1mHE, 1A TEIL HETEHRO. HHURXT
— A aXp' WEEREX BEIH. EE, S H=X X"X)7'X". ERE
X Wyl EBRE M EMEXRERE T, TR A, .
5.4.1 {EBH: U XF X MER, HESHEMBNITEN -y /=1, 2,

5.4.2 EH: BERBHE -ITEN L-hu, HETTEHI Ay 721

5.4.3 P AhFREELARE. AX—T fARAEATEREMNE

HEF. ATLAE ANE.
NP AB=BA=0, MKRX - nXniEEA M B, EHIEA. iEH: H
I-H RERR. B : FRENEBEERY, BEe= U-HY
S5MAHEY=HY ZEMBEREXLRERITFR 0. REMH. e XTY K
1. HAHERO.
EH; (XE)X«)) E‘Tﬁgﬂﬂ (XZ)X(-')) =XTX_X-'X?9 ﬁq:' x’ér j{JX H@%
i 7. BIMGIEW], (5A.1) WRSL.
EHE | ARG B v B RS ARANEE. B GA. D
UEEH
yf—x;rb(-')zlfh_a

RTBEHATRK PRESS . ERHES 8. FIETHE.
A (5A. 1) RiE (5.22).
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5.9 REXEBESL ., ML HPB AAETRENSHNE. KT
(4.26), Kl TF Cook B9 Dy, EX— 1 HEEEE D". iE# (Cook,
1979)

r?

p: =7 M5
5.10 FE GA.1) EH 5.18), Bir M GEER. Bob, EH 5.2 Hh
HAMRERAREHEHIWITRE, SHHERNETR . #5: KER
ik
hil"

[ ( X0X o) Tlx= 1=h,

5.11 1EBH (5A.4),
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6
21 . ERSETT

EEHAEYEXNEITR, BRE e AR ML, IR
hi: e Cook BEEY D:y BBEAIRFF K TR ISR Fr/E MR BLR ZEAL
R eSS W B FET R 8,

Box (1980) &Gl THIRHHBMMN—1H AL, B6. 14

181t
B i e B
. ' R hivind

A

6-1 MEPIZ (Box, 1980 £ 7)
HTHEBYEWIEXNER. ZANIERFBERS: RL—F
MBEE BT, EE MR, EREIFRREIE. BT
FHEBE A RAERIMMGITH IR, HITBAIERERENIEN.
it REEFVIERBHAZT NIERORR T HTH. BEHER
MR RS — R T, IR RERABEHOERY, 8K
BREBESMTHAENBEPHINEA.
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W EME TR T RE K, i, EReA-or
B, BINTEAAREFEERNPAEBMWEGT, AHUXTARE
HRENBRENER.IERO TS ERBETRURENE,H
BB EHENEGRENER. 2%, 2SR EXEASRR
B RHEL, FHEIHEABEPERREA.

AR ERITERAMECH A ENE T HEN (Weisberg,
1983). B, UAMELRECHAE M2 IR RN, G
FEIEERBEMYURER — MU ENER THRE. XFXRE
oy B AU RS E B ROt . — B RARN T, Ik
EXMVEAERE, HEREE. —REEMNESH AR RETEHRAY
J& (Cox, 1977), MG — P HEAFENERKWRHEER., ©
FRmsi. YxTERYH—MRRIERN, NSERSEEN
BH. A5, H—PXTHHSHEHRE, B8 —-1T2EFk. &
AES, RITEEZKEFERNY R, XK, 2238 TitE. X
KERR, FEELHREREAGSHEGEEEATRENES
WE. =, ghugHEERR, KEASEZENMHERS. 2.4
HHRMEREERAEAN. BE, UM atrERBIET
TTHNEN. BRE—1TEREE REBIELHRE. ERMZEEF
ERMERE, BEIIX—K.

6' 1 ﬁ:‘-ﬁ

BE RN ZHERSE. EXAERBENRHSE, KFRK
EZEFHNEHENBAE. HKEBEKERE (Chambers, Cleve-
land, Kleiner ] Tukey, 1983) . & 6.2 A BEHEBIENEEHE.
XTERATRRHAA N %K, BETNEZEBEES FEE
m“ﬁﬁﬁﬁﬁﬁﬂWﬁﬁm:ﬁE;Eﬁ5fﬁﬁﬂﬁﬂﬁﬁ
BEH, F 10 XAEE. MRIAKN FUEL XT INC FEARET
INC RF FUEL W), W oI feF 20 . XEEHAER 6.2 FHH
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B E. A ER-TTHPHEREEHERN Y #ER: FAER
—FPHEA MR X #ER. flu. F-THEE-TEE
TAX XF FUEL, #l—1THE _4 BER FUEL XFTAX, &
fa—fTHIBE— B FUEL %F ROAD, H 6.2 #, fEiX

10 . n
5»
75
&.)"3 ° ’i . i oot . .“u-:.- ". . . .:."."‘ . . :-'..'i:.:
3 - AL S et o n-.
45 :
5 [ . . ‘; ] . - -:- .
3 ] o‘. o.
% o..: | l ".0‘;-
Q: . !:::' ..::l.;:-.' *
0 éJ-—-l-:!E:J . =.'..§..........=,
1000
.q . . . .
= M N = A | B o
340 yu R . R - 111 |
0 48 5 10 45 7 3 50 18 340 1000
Index TAX DLIC INC ROAD FUEL

6.2 MELARNENERE
MEHNF-FRIFIE. XY fiERxmss, X Wy BEER
e, RIBEATATREREIIR. £/ ORES, X_E M
Py . BARERREE S RNERB/I, BRREE LSBT,
ATPAZR “HER R E R . BRI, XA EUEELEM
KEBFEWEER. B6.2 B/8 FUEL #1 DLIC RHY4FEBEER
B, M FUEL FMINC xR, BRERA=ZIREA.

BREE BPEEROEITSHTERRE, RFEEURER
*+ 135+



THEHE, S--~AZRNE. AXTERER, FEREERGE
B LZE, I ERT —R “HEER” AM2k. AT r ®%
4 Ay JLFERAHEKE (e 71y RBHHBAMKED  FEEREX
THAMEKES, BIIETUAR -/ RIREET 0, A RE#S
RGP ARE, £ BEBAME. B6.3 4WH 8 Mmamks
AXTHIEEMNE. B TERERENERIEFAN, RITFHE
WE. ER—1MFEH. XITMER—HIRBHR. EBEHTET
LB & 6.3 (b) F 6.3 (d) PE—HEH. B6.3 (b) 22—
HHIER, ERAY X-Sh bR met, EpEZgm. XEE
REHEY—TBEENENWMNERE—KTEEN, WMo K
BTN RE. XRENKKOEER L DVEEERNE
fbsixsh. B 6.3 (o) BMAMEREFRRTEM X $h LR mm
WA, E6.3 @) HWNSERMERERHT -~ R/ME5—4
BKMH, IMMNES A 0 B 100 ZEIM R4 . KWF/NYES L
i ¥ L BRIR 50 % BYE 4 LI AE L

- 6.3 () f6.3 () Fax, BIHRX #h EEMIERERL.
KRR AL EEHERRSE, BT TREElLES. IERTRE
SR, BN RSETRFTELR, KRR, B
6.3 (g) 6.3 (h) FIANIEH I EMIERER M ERBILE

&

XEEPRE y i ETEWIGLASATBRREHE. MRA
St AR, 4 100 MEBRE . %8 5 L2, WA 14
M3,
 BMAYR, XEHBEANEESRETIEEEEN K, EXR
BEEESP, EEOEEREIAFELELAN. FRE 6.4 1Y
BREE. =4 ZE RSNk T Cook Fil Weisberg (1982a) #3145
2. 3. 4; ARA] |, Cook #1 Weisberg (1982b), XB—4r XF v. iy
BH. HTFEHEBRSHAR, RUHEF#ERAILDELEBAEREE AT EX
T ESRB. ELANSTERE—IREE, WAEER 15

*» 136



x x
x % xXx- * x
x x x
x x x x . x x
x x l! » x X x x x Xx
|———JJ_X ______ 'E———'— —— . —— —
0 X x X X X O S~ —x%——x . x-
% x X x
X x » x - x x »
x x x x x
x
x X
¥ orx; 3 orx
(a) BH (b) WAL IEH
x
x x
T " x % e x .
x x
x Tk X . X x x x x
O —— ¥ g i — Qg — g — g T XX
X X x x x x
N x x xx o X x
x x f »x X
x
$i orx; % orx
(c) PEFER d WHEE
i 5
x.
,&“ﬁki x o
| e ___ X
0 # o % —— —— —_—
xx xxﬂx #*ll*
» %
(e) ¥ ) LRt

6.3 R
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5% x
g 5 xx"x n"
®
xxx:‘x x:x x x Xx;’:‘x "
x §xx x g x »
d P it R -t iy
X y X R xxx
Xk X *oxx
W< xx x
x
'\‘xx"
¥i %
(g) JELRHFAERB I E (h) ELHMIEFR ST E
63 XREEH
4 -
3 [ X
-
2
C X
1 x x
o x
- x x xX
) S B g
o x X
- X
I X X X
- x
—2- [ ] [ P 1 l | | L1l F i l’ i [} I L 41 i 1 l 1 1 - |
50 100 150 200 250 300
¥i

M 64 —EiEmARERE R
AREE . X—EREFEABREDIAE 6. 3 (b, FRIERERATEE
RIEFPTE. BZ, XTEFRREAH.
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XTHEZERHECEME mRSHESE—#F 5818
BEBIVERAHEXN, BXTAZRNES K TUGHENESR
FF R AN BR ) A SRR B9 R R [F] L E R IR 4% 5 R = A
. MXRTREFHETTEROUEAAN. ARERFEGITER
K BAREFTENEPIIRBUERARAN. XEEIN—ITHE
FHE LA FIBEE S, ERE R B KKE.

62 FEBHE

B ST BIR R, var (&) —o° SHEUE M T RBIERIR L .
EVFEEES, hF5ETENmRER, fi—AREaTE,
AR TEE, NHEARYBERFLSE X, FX B2
BRI,

MRS AR SOy 2, (R ERE, RITATEE
R . 5, TTUAE AR/ R, AERIESR
HRE . AR AT LA RN, AU A B B R R B
il var (e;) =c’xy, HP 2, >0, MBERPDABRABERE A,
M4 A7 2T FE TR BUE RUAUE . R, — MO
B RUERCH BB E B/ R BT v Ko RS BIEAE
WM BERAE 2. B2 W Holt Al Scott (1981),

EoF AR RES T EREER, MWRNAR Y T
#o. W var (e 55— ME B IE/E B 0 B A5 B 2 8] 69 L R A HY %
R, BATUBH - EENHTERELESR ERAFS
Scheffe’ 1959, 59 &). 7E% 6. 1 HPF I T % FIHg H 28 {02
Bo. 24772 B W RS BHE IIEBA Y2, log (V) A1 1/Y 4
BAENAR, BE—-TREBLNEE™E. THRERZM
B B, TEHBOR AR, AR v R ERA A, 1)
EHRERERSEN. METRERYAN. TS5 HIER
B LR . MR AR R R B — AN E 4t [var ()]
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<E (y), Blmmp RN E10%, kL 10 AL, T

BAiEN.
® 61 FANFEHEATHR
% # 2 4 # X
Y var{e; )cE(Y;) FHE SR AR S 68

NY +/7+1 AL

logY

log(Y+1)
1/Y

1/ (Y+1)
sin”! (/' Y)

var(e;)ec[E(Y )]

EIN o
var (e, )c[E(Y,) ]!

Cillo
var(e,)OCE(Y,)(l—E(Y.))

.

ATREY. X0 KB/
1% M; X B & Freeman-
Tukey(1950) A5 # ,

EAEBRARE R Y
AR A BN 1 B %TFat,
BR—AMRIFHEE: A
(Y, A TE

AT HEEP Y. =0 WiFR
3E P T A B AR P
BHHE, EREVH S TREY
Wb, BaES I ARy R
AR (E; BN, S wiR 2 B
B—MasT s —Fh 2o
tRER T RLATIE], FEeoRg AT
BRER B, T BORAE
KB L BaTE; AR
54~ I BL BB R % 4 g B2
PO BE, B4 AN BT 1] Y
BR: AR Y LALE
B,

AT RERE Y. =0 BiFN
AT 3 b H (o<Y <)
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R R R E PR RE N, RS
(et iE], SREBEAABTE], WH AR S TR, THEN
B0 i B TR 4 S 45 20 B 1D 9 3R A B ek 5 — MR/ BO B
AR TR BR — M H 3 LR Rt — N ARERERE.

MEW AR 0 RAME, BTEHR, HlmxRERER
AEXN, BMTHEAMNE. MEHR. BRMEZ—R, X
g [Y+ (—AN/DMOBE0], ERATECY F. EBEEF Y 35
/NS SXETREARR— NI, HEY B, XR—&4
B2

EHR T ERZE  Cook Fl Weisberg (1983) £ T —4112
WERFE, ATRRIENEIENMIR. HEABERE R
BN~ TREWSEED. EHFEFRERME, B
e EHER. -

BB var () KBT—MRAERSEA F—FHE /I
Bz, WA z HARRE. B, WR =y, WFEEE
FHIMASE. X, z TR ATRME x., X6t, REH 2K
BT RAKEAR . TR ATESL RN TE, FleE
R RBMHSRRFLES. B 2 RIVMBR

var(e;) = o?[exp(ATz,)] (6. 1)

. B-EREARR: (D XA 2, var (e) >0; (2) FE{X

AL Az KT 2 A5 (3) KT z E—NE, var () £
RN, RELH, RETHE;: ) MRA=0, WXHKEHN A
var (¢;) =o%, Chen (1983) BRMEE AN, RENAZEHE,
X BRIt (6. 1) B AMMERRIIER SR EUR.
BN e ﬁﬂjﬂﬁﬁﬁxﬁﬁﬂ" ﬁﬁﬁﬁ‘&@ﬁﬁ#v A=0 K118
5+ (score) KMMMITRREIFINAS. REHT @S BHIT:
L WHRRBPY XTHE X WEIE, HEERE.
2. TR EBIFHRE v» HEX N wi=ét/c?, Hipo' =
2 /n B o' BIBRKBRM . B 5E% o HMATHRARR RRBRE
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FnMiARn—p .

3. B w £F o (ASEESE ., HEXAEIH SSw.
RAUSEE, RSz B¢ MR, WSSHAHEN . W
R ERWGRIAR v RS WHHE « XTFREHE 5 EH, X
—EEH SSB 1 MHBE, Hb 3Ry £T « HEEKGIIE
{H.

4. HEBIRIE, S=5S/2. FRIZA=0T, S I
iR (). HRBE p-ETLESE S 5 22 () 54 LB .
R A0, WS MERKSK. KNS HALEAEP T ERBEM
i -

MR g=1, FERBTENEE 2, RBWEEHSENER
B, i XxTA—h)z. B, P~ 5rBRAY £F X fHE
HitEHEINN. MEFEZRE, F—PXT = WEEFR:, FA
SERKENEL. BRHRERREREFEYZ. AEBAR
FEHESIHTE, SEEM IR X #hi SN EEASS, EdH
BIL SRR . IR o>1, TEAZ 2T Q—h) ATz, E,
Hep ATz, RES =, EHDHBHOBIAHE.

6.1 WA

EEERFR 4. 6, BT EMERR BRI BRXERN Y= BA it
BES X=RBEHBEZENER. AE— I NME, RITBLETRE
FEY Xt X (167 2 [ LR R ) B R 22 I

#6.2 (@ BIY XF X, EAMINE. BREPEGRHXLTE
MPMARENES, XL EEFMPREHY 5X, HHSEENER. £6.2

() Bu XF X, EIAKMGT SR FRETENBLIRRHN S=

FSSm=( 5| 16283 =81 41, # S SEABBN 1 M2 HARITHE T

H— PR p-{H. BEREHF ZNBERNAERN. EERFTEILEN
BEN. RIMNAELFLEX A, PG4 6.3 F4.6.4 HHTHDLER
B
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£6.2
(a) /PR E BN ERBUENE 4R TE
it f&it PRAER {8
. BB 26. 65 8. 61 3. 09

X 0. 88 0. 08 11. 37
0?=1971. 87, R*=0.750, d.f. =43

(b) W EREEIE . XT X, B EH
kI d. f. SS MS
mE 1 162. 8264 162. 8264
e 43 137. 8813 3. 206541

e 2 MURIRMIZ (John Rice)

ST EANME, RSB EHET, BRBSKP. HELX—
BHSKIGRE B —MEEURKRSE . ERB X ESEYRKREAESG P,
BHASAREAEMEY, BR “QFEHR o UMERFESHKER. B
Sb, BEEIRBEZTTRRA. M REMNBE, WEHE R E UM
Hl O SEHSR. ik, EXEREHIT-RIITHOERN RS
M SRR . PR XA R

X =FHmERE P

Xo=HEARMMRE CH

Xs= P BT E (psd)

_ XF:‘EEA?EC?IHH?ECWEEJJ (psi) )

FEHREP, XEEF AR . BHBSHRY DITYAM. 32 /LR
BRI T % 6. 3. ‘ -

 BIEIRIERB T EMTHES. B6.5 ) REAXMY :F X, X,
Xso Xy BUAE 7 XTF 5 BREE. B TXBERBIARE, CREERHE
BAERE T EABREHLENE. 6.4 AHETMEERTEBIRB NG
R, BHEN, 8—MEEARMN z. MTLHM z HEMEE, /5
#H‘Jﬁﬁﬁ'{%_uf KF z WEIEF RN —%¥. BR, BREEBITERE
X R X HEMBER BEERRAERE X, 5X, WHEASER. R= X,
Xy MS=9.28, Hy* (2> HELE, 8 p-{H=0.01. E6.5 (b) 6.5
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(© HRRz=35 =X, HNEXHEF=2H. XFNMEPREEREER
ﬁﬁa 6-5 (d> %&i = (X1y X4) B@EQ Xﬂ_l:&ﬂ]{ﬁﬁg U %'}“ le X4
BBEMPEFEE 1k ff. EXTEL, REERENEN.

®63 RNEE

X, X X, X Y X, X, X: X Y
33. 53. 3.32 3.42 29. | 90. 64. 7.32 6.70  40.
31. 36 3.10 3.26 24. J 90. 60. 7.32 7.20  46.
33. 51. 3.18 3.18 26. | 92. 92. 7.45 7.45  55.
37. 51. 3.39 3.08 22 | 91. 92. 7.27 7.26 52.
36. 54 3.20 3.41 27. | 61. 62. 3.91 4.08  29.
35. 35. 3.03 3.03 21. | 59. 42. 3.75 3.45  22.
59. 56. 4.78 4.57 33. | 88. 65. 6.48 5.80 3l
60. 60. 4.72 4.72 34. | 91. 8. 6.70 6.60  45.
59. 60. 4.60 4.41 32. | 63. 62. 4.30 4.30 37.
60. 606 4.53 4.53 34. || 60. 61. 4.02 4.10  37.
34. 35 2.90 2.95 20. | 60. 62 4.02 3.89  33.
60. 50. 4.40 4.36 36. | 59. 62. 3.98 4.02  27.
60. 62. 4.31 4.42 34. | 59. 62. 4.39 4.53  34.
60. 36. 4.27 3.94 23. | 37. 35 2.75 2.64 19
62: 38. 4.41 3.49 24. | 35. 35. 2.59 2.59 16.
62. 61. 4.39 4.39 32. | 37. 37.- 2.73 2.59 22
F64 MORE, BEAME
n=32 n=125
X z. BiEEE d.f.

S pfa S pfE
X, 1 1.40 .24  9.46 .002
X, 1 - 0.01 .92  5.00 .019
X, X, 2 9.28 .01  11.76 .003
X1» Xa» X20 X, 4 10.30 .04  13.76 .008
e 1 .00 .99 9.70 .002
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2 . o.
l’.- . .. ° .
Y - i VI —
--:,::-.\ n
5 Co
-4
0 20 10 60
$
(a) =N
6
4 * .
? .
2 . « '
0 * :‘ 7. .- 2
20 40 60
(A -A)X,

(C) rf"X-]‘ (1‘“-’1.'.') -1':'1

He.s

80

6
4" .
r,z »
2 . . *
0 ‘b—Jé. “
10 20 30 40 50
(- k)3,
() 7%t A—hd 3
6
4 .
2
' -
2 - .
0 : hd ) .. .
-1 0 1 2

(1= Ao+ A1 X+ A4 Xy)

(d) % A—h) A+AX,+HAXD

e R

PEAEXEHENRBICE 125 ARA, HPER G 3 PIHK 2R
RAERFHE - RPBEIEAIREREL. RINBPANZEHBPER, USER
POy ERE, AFifER—ERBIR, MRAEZRE KT X, X, BEX

B, 26 ANERMGHTXINR, FATENEE. ATHEFLHK
R%, M BHED, EEBFERET RN X, R X, 8, BRET

HMENBS, RERBSMEN —PEREK.
A 6.6 RxtPTA 125 ARPIBY r? £ TF Q—ho) X, WE. ERHI
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REMEE. AP RN AREEZRBEXEN A TLEDERHBEEER.
EXRE-TMER REANEFRYABEFREN R, BEAX —SFE6E
FREPRABRABHZS  AA 1N EHENRREITRS=9- 46 KKHET
@, RATTLLER fEr—NEFREEM, X RS AME, iodf X E+ Y
BT HITERAAN . WAEAERBLFENH B EOr 28 BEL:
BEFER X, Hm.

8
6 - [ ]
2 | : '
4 R
2 ., .-. .
' T TS
.' L ] ...
olawio Joeppdo 1y iUy vp gl 1 ¢ sl tar s J2gqy]
20 30 40 50 60 70 80 90

6 6 BIME (n=129
BiovEE ARLEEF, THUEFERIHESIRE, £5
W (D mY XT X WERTERE 2 40 HX—FHME
HWHRENT . (2) MBXNEBN =z, HEEXT 2 ER, H4

SSwy (@ HFBHEEFHF. (3) 1 S=555.4 @ /[
p')o*/n].

6.3 dIFkit
REFEFAMBRERS —H AT B2 MNLRRRAH

WL BREHRBEE L —FHAH B RALEWE Z A A.
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REABTERMENMOERN, KPR TEREIEREN, BE -
MREMRBA, KEELUTERE—ENER. ARKRE
X Pl BEE R AR RIRGE IR R . XHAMERE BT ERR S
KIHANFSEER, MERRXXEZ/N, EMTRERAE XK.

Aoh, HRTE ARBIG BB SIS LR, BEEE—TdESH
BRIAT AR — P REERDRIER. A, my TS558 1A%
2 E R hH R 2R 8

Y = aX?
X FEE =1 MBRARER 8, X—HRPHFELFREEE6.7 245
o X — T 20H SR B0 gt Ak,
logY = loga + BlogX (6.2)
logY XF logX HyREIGRLENER. R, RIIDAERRE. HEA
M “ﬂlﬁjf"iﬁﬁﬁﬁﬁ‘zk” B‘Jﬁﬁiﬁb’%ﬁ% 6.2) R4, WA
= (aX?) (e)
ﬂXﬂ‘ﬁ%ﬁﬂ@E%ﬁﬁﬁﬁﬂﬁ%Bﬂ%ﬁﬁﬁ!
logY = log(a) + Blog(X) + log(e)

sk log (> @y HBRE N O, B Wy 2, WA AEAE B B2t 77
% |

% 6.5 F I AN AT REILNIENR, MABIEEAITESE
e, IMRRPEIEXAEELFRTESEY, NEFRS
HEVE#. SR, BBRAABEN—PTHEEERPRLEN, B
RIS A AR

HAEPT A R BRI L, AR EFR P AT BLEL. F
m. P IEEAIM |

Y = a,eh1*1 4 a,efXe
RRTRHAL. BB RN
o= @A
1+ e
‘Ffuiﬁﬂﬁi’ ¥R InlY/Q—Y) ML, (B4 RiRE AT
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REBLUA N O MBSME R BT 2. AT X e /Y B o7 PR AR R B
MERHERR, XFEE 12 EPitig.

4 T T |
ﬁ = 2 ﬂ = 1
3 —
Y
' 5
2} g O
1~ y . —
| S~ 05
. 3 £z
0 | |
1 2 3 4
X
Be67 —KEMEE r=x°
+z6.5 LM TH
!5 3 128 6] 19 T X, £ JuEIFE K
logY logX Y=0aoX* Y=aXhXb2- X5
logY X Y =X Y = aeZfi%;
Y logX Y=a+ 8 (logX) Y=a+ 3 Blog (X)
11 yo X yo 1
Y X aX+p at+ (/X))
1 vy 1t -1
Y X Y=2F% Y=iSEx,
Y L Y=a—l—ﬁ( i] Y:a-}-zﬁ.( L)
X X NX;
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ELEMEER ERANTEFBTREIELRESL. REXTHES
HHEXTBEEMNENMA BB ERITETESKR. LM
Heg, nEEEASREHEEHEAMMEEZER (WEE 2.4
FPE#B WEENREEESHIELREERERR A, ki
BREBRERTEHSITETR.

MRETEMNESMEER AT, W 4.3 PR
BREMF-RERAEXE, URMIRLHEENRER. K, F
S EMEFMEAR. EAR—IRE, XEREAFERIETRE
f F-ER M2 BRI RN T . |

B ¥, MBS mA, REFE, URNE,. MiNEE®
B A] gERXIER I . BERIE L MR AR R H
BT ERBITEBRPIER. EELBTURFBIRE, LT
(=) 1 o i A & e R — 1.

63 RMAMEKE

F 6.6 B3 62 FhFLEI M EHRESAE. RNEBHHEA MK
BERRPHERAS. XEHERE—MEREK. ATHEEHMHR
(Allison # Cicchetti, 1976), ;

HAERE G XTHRE (TR WE, BE6.8 ). BExHBx
HEERETE, BPASRSSHFELTH, LH/MBHIREEDL. &
F XA MNERP B R, BAMZEH A . X0 E R IE#HK S
BRAMERN: Ril=c (KB, ZHRHEHTLZRAIMGLRE, X
BRERRIEEASM. i 0L Sprent (1972) 2% Gould (1966), EELL 10
AR HEE 6 S . BRBENHAEHE 6.8 Mb) K. EBRH,
B EE, FEERAHXR. SR EEAANRENHSEER 6.8
) Hth. BEHKRFBMNTHMEE. £6.7H/HEXLHAHE.

FEXATFH, FHNTHRUEIT AW IMEED G KEHESER
FE. mFEZREH, FHP - REGERER, XFH—40E] I A
. HE 6.8 (o) AW, BKERE K 2.848, CERFIALLET. B
(5.8) HHB:L R34, X—FHBTUHATREALXRENREE. WF
AEREBEEREI T A LR T H—R S8 RIS IR A 15, WIER - 325 Wik
BELR % AUHETHIAREREKY. R A, BEHKFLN 0. 005,
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HAKEANRREAKL, UETS5HEBNERL—K,
£6.6 62 HESTLHWHTENKESHE

#HE kg RE (g) log UKHEH) log (JNED)

1. JEARIE 3. 385 44. 500 0. 530 1. 648
2. B 0. 480 15. 500 —0. 319 1.190
3. I 1. 350 8. 100 0.130°  0.908
4. fp4 465. 000 423. 000 2. 667 2. 626
5. KB 36. 330 119. 500 1. 560 2. 077
6. L2 27. 660 115. 000 1. 442 2. 061
7. SEE 14. 830 98. 200 1.171 1. 992
8. RAH 1. 040 5. 500 0. 017 0. 740
9. ¥ BIKSB 4.190 58. 000 0. 622 1. 763
10. EEE 0. 425 6. 400 —0. 372 0. 806
11. R 0. 101 4. 000 —0. 996 0. 602
12. bR ER 0. 920 5. 700 —0.036 0. 756
13- EEMERE 1. 000 6. 600 —0. 000 0. 820
4. R 0. 005 0. 140 2.301 —0.854
15. ERRE, 0. 060 1. 000 —1.222  —0.000
16. i 3. 500 10. 800 0. 544 1. 033
17. B 2. 000 12. 300 0. 301 1. 090
18. EMME 1. 700 6. 300 0. 230 0. 799
19. TMH 2 547.000 4 603. 000 3. 406 3. 663
20. KEZ IS 0. 023 0. 300 —1.638 —0.523
21. Op 187. 100 419. 000 2.272 2.622
22. I 521. 000 655. 000 2. 717 2. 816
23. B 0. 785 3. 500 —0.105 0. 544
24. BREHTIR 10. 000 115. 000 1. 000 2. 061
25. 1% 3. 300 25. 600 0.519 1. 408
26. & 0. 200 5. 000 —0. 699 0. 699
27. & 1. 410 17. 500 0. 149 1. 243

* 150 -



(#FR)

H£E kg INE (g) log (RHE) log (IKE)
28. KFE 529. 000 680. 000 2.723 2. 833
29. KIEIE 207. 000 406. 000 ' 2.316 2. 609
30. K544 85. 000 325. 000 1. 929 2.512
31. KB 0. 750 12. 300 —0.125 1. 090
32. A 62.000 1 320.000 1. 792 3.121
33. EM% 6 654.000 5 712. 000 3.823 3. 757
34. Kig 3. 500 3. 900 0. 544 0. 591
35. B 6. 800 179. 000 0. 833 2. 253
36. K4BE 35.000 56. 000 1.544 1. 748
37. HTIER 4. 050 17. 000 0. 607 1. 230
38. &40R 0.120 1. 000 —0.921 0. 000
39. #R& 0.023 0. 400 —1.638  —0.398
40. /PSR 0. 010 0. 250 —2.000 —0.602
41. BB 1. 400 12.500 0. 146 1. 097
42. Bimk 250. 000 490. 000 2. 398 2. 690
43. B F 2. 500 12. 100 0. 398 1. 083
A4, BX 55. 500 175. 000 1. 744 2. 243
45. EMWH 100. 000 157. 000 2. 000 2. 196
46. BERE 52. 160 440. 000 1. 717 2. 643
A7. Phak 10. 550 179. 500 1. 023 2. 254
48. YEEIE 0. 550 2. 400 —0. 260 0. 380
49. BEiE 60. 000 81. 000 1.778 1. 908
50. R 3. 600 21. 000 0. 556 1. 322
51. 8B 4.288 39. 200 0. 632 1. 593
52. ME 0. 280 1. 900 —0. 553 0. 279
53. ZREBIM KB 0. 075 1. 200 —1.125 0. 079
54. REEL 0.122 3. 000 —0.914 0. 477
55. WSERE 0. 048 0. 330 —1.319  —0.481
56. 3% 192. 000 180. 000 2. 283 2. 255
57. &8 3. 000 25. 000 0. 477 1- 398
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(83D

fhdE (kg

BE (g _Iog UAE) log (NE)
58. EE$Y 160. 000 - 169. 000 2. 204 2.228
59. TR 0. 900 2. 600 —0. 046 0. 415
60. 48595} Eh Yy 1. 620 11. 400 0. 210 1.057
61. #ENEHE 0.104 2. 500 —0. 983 0. 398
62. 4T JNRE 4. 235 50. 400 0. 627 1.702
®67 EBSHHE: BE/FREE
1t FRAEIR t-
BEE 0.927 0. 0417 22.23
& & 0. 752 0. 0285 26. 41
R?=0.92, ¢=0.0909, d.f. =60
6000 —— - 4 —
%] ER4E JC T
. u, P
o~ -.‘
3 1000 @ 2 P
»
\’rlﬁﬂ \;J "...‘bo
& 2000 S 0 b ]
L
0 -2 '
0 2500 5000 7500 -2.5 0.0 25 5.0
hE (kg log (B E)
(a) H s A (b) BUHEUE AR HE

* 152 -

6.8 BRIMEIE




4

AN, r;=2.848

2 1 . @
- ..f‘ -
N S

L

2.5 0.0 25 5.0
7
) REH
Ho68 MENE (B

6-4 THRWMER

BIBER L, PSR S B AR T, BE B AR A %
REOBE AR, RERERATRGBEREY. EEFRT ¥,
R AT BHESE, FIREBTHROZTWY E. REX
RN BEE TRBROER, CIEFES B ERBE .
RIE 2B, THREMERET ZREREHN—ITE. B
S, ARSI PEIRE R R IR E TR ESME. R
BE EAE B B RATRT A A — T B AR R R — A . A
— AN B R R B RERI R X A B AR R R B BTE.
Box il Cox (1964) X} i FHAE B K E L B T — MR A AL
k. fNT RER, %I RTHRNFEBEARET - BHK
M. RAITAEBRE— >0,i=1, 2, =, n.
CBE Y R—A X1, BB ATEN . R A=0, B
14 yi=In (v, WP A=1, MFHRPES: FUWARET —
AR, W FME, MBS, A=—1; X A=0; FHBFISL
M ASBIST 1/2 M 1/3, BWATEIEX—AEHME . Box fil Cox
* 153 -



gilRmRER

= XB+e , var(e) = oI (6. 3)
‘@AHJ'T&%&X BE, RATIRLEIEHdTE (B, 0%, A, M
R AR, SEBHEIRNATMMBAR. 6.3) K
B—AMRHHA, #d A AT RERS/D ZRE SR TR
HEAR. RATHE BT A BRI T . B —F 75 29 Box i Cox
®HBBR AR R AT, B Mk Atkinson (1973,
1981) $Ei. fBA— I EREERRAE (6.3), WAl
MBI A

Box il Cox # KK AR » W[, FiRERATGEEET
— N IEDEE. AL, IR RS TEIESAN KT . 3,
MELXATED B LF BNBEARES . XFEHR LTS R Her-
nandez i Johnson (1980) &Y Cook F1 Weisberg (1982a, 2.4
DR
 HABERRIMC@A. BT RS B MR RS
FHM. BN | | . |

B— X7 XTY! 6

RSS, = OHTUT — HHY* (6.5)
E— I — B R R BB, JEJ":JZYA %F A RIEIE, T
k8 BiRfE.

HT A LBR ERKRAINR» (6.5 BIRAFE A — A B E A
TR, BEAHR 2B +2. MRAEX—FEEZI X—Fk
WA RS REER . B A A ME, RIIAFEEE B R
EZFHM, IRANFEA A REFTANEMLRARK. XA]
DU RSB R AL . R R RTE T RESR, LU
SGHENARITRE. —HXEMRERMBUAER. FH
(6.5), 7EAFO0f, XTEARREN

L) = nln(iA]) — —z—ln(RSSa) + n(A — DIn(GM(y))

(6.6a) .
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Hp GM(y) By BJUTFE.CM(y) = (lyd"" . mk A= 0.1
L BitREwmT

L(0) = — %mmss,,) — nln(GM(y)) (6. 6b)

i L (OBBKER A B 9153, B A. Box Hl Cox BiIUELQ)
KT AHE, FAEFEHEKRE. RIE R A g AERITH—
ANERE, m—1, —1/2, 0 %%, XX FRE—PEBRELEEE
WERT . |

MBRIMERA - EERMNTFTERE, WIEs— 1 ERp
B FTERBTRXEIE. 52 B—Ia X1 R, HE M TEH
E X K

-1
z! = {A[GDJ,W(J') ] 470 (6.7)
GM () In(y) A=0 '

HAd, 5SaiE—H, GM (D RJUEE. 5 v KF> 20 £ A=0 4
REZN. MRBINGHEE

Z'=XB+ e (6. 8)
HHBEZ XTREZRMEIR, MXTE -1 REFHFA
RSSA(Z) W R BERBRAH R « DT XFAS Rl A (8L, 3X 2618 7] DAREAT
B BRX-SRHARTES R, BHIEAFNREE, G, £
Cook #} Weisberg (1982a, 2.4 ) BRAUEA. A o LIGEE N
RSS: (2) B/pH{E. &, FTLXHERM A ITEXNBARUREH

L) = — %ln[RSS,\(Z)] | (6.9)

XBE S (6.6a) F1 (6. 6b) HFEHIMH.
6.4 FOREBERE
G 6.3 1, REICBED T AL 3 Y o0 I8 8 544 8 2 1] g0 3 % 38 10
(R, A EOHERM T URBIABLHNER . Gould (1973) @AY P
R AT sHESERE . PRI — A kST 4 ‘L
W WTF. pittEss. SNRBREFPERIER, ERETHR—B
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A, AT/ENRFBNAHRE, RIS, HENEFNERZE
PXLREBRBA. 6.8 5T 1066 sEHE B R EIERSH 25 MF LA
R K (X)) FER (EFHHK . M Clapham (1934) 55K
i RitRhME, B S. J. Gould #t. HABILAEHEREEN, BXM
AMMBEZ RIGERFAHE GRS 1. H 6.9 WBRENH, d
e RIERHXRR, B EHAKNE M. T NS O AN ECRER FEMHXN
BEAEHEE, Gould R, IXFB N TRBEHTESR. XERIZ MM
HEBSHE S, BRI AR, 3 Box Ml Cox M kR WM AR
FRE#ITHRER.
#6838 25/ FEXHFEMAKSER

- A [i:i A - 135S EE

(BX) (EBFFX (EHR) (HFFXK)
St. Albans 3.48 38.83 Byland 3.14 34.27
Durham 3. 69 43.92 Roche 2. 04 17. 61
Blyth 1. 43 9.14 |Carmel 1. 77 13. 37
Binham 2.05 16. 66 Bengeo 0-59 2.04
Gloucester 3. 05 36.16 [|Copford 0. 69 2.22
Norwich 4.19 38.66 Kempley 0. 50 1. 46
Leominster 2. 43 17.74 Birkin 0. 69 1.92
Southwell 2. 40 19. 46 Hales 0. 63 1. 86
Chertsey 2.72 23.00 Moccas 0. 58 1.69
Hereford  2.99 29.75 |Peterchurch 0. 86 3.31
Canterbury  4.78 51.19 [Little Tey 0. 41 1.13
Lindesfarne 1. 33 6. 60 Melbourne 1. 23 6. 74
Tintern 1. 67 9.04 ‘

*ﬁ: ‘S. J- GOUld.

#1838 4. Bix—23+2 RAKN—EBBENR AEIFE 6.7 HHE.
HEBIX—K, BME—1, —0.5, 0, 0.5 ERREST. X¥EMAH,
RIVIRBREFH M RSS: (D). Hin, 2% 1=0, RFIEB RSS, (Z) =
377. 3043, ij 24 A=0.5, Bf]H RSS..5(Z)==116. 2636, XMEEPRE. &
(6.9, B{JH L (0)=—74.16, T L (0.5)=—1509. 45, FE A€ (0, 1YX[EHK
SER BB 6. 9c A, BT L (DRMAKRE, #iR7EXA K ESHE T RER.
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L ORBFA{HL7 A=0.63 4bH48, L €0.63)=—58.05. R8I B, 7 1=0.5
5 2=0.63, L (DOWMEILFRBRN, 808 A BXEMERE—S BORE
EREH. RATFITUABB A A—a) X100%WIENBRFEXB,. BRAHE
LA>LA— L1/ e 1) BANES. P, — 5% MK aaEEe

L (3 >—58 05— (3.84) =—59.97 i) A, XA F B AR F

RIS, 0. 45<<A<C0. 80, BT —E QLB E R T A%k, WEY
TEE A thERERNEF RS ALK AR,

60 10
- . 5
" 40 . . =
= . |
= . ﬁO
20 ..g 5
o Let -10
0o 2 4 6 20 -10 0 10 20
ALK G MRE
(a) HRMEE _(c) Atkinson 784> 77 &k f0 M A5 &t
50 .
=
N
=
-
60 p—
T F
70 ag
-
80 '- i T B 1 i l 1 1 1 1
0.0 0.5 1.0
N
(b) L (A% A

69 FOXAFURIR
Atkinson 184y ik B4R Box fil Cox M HFABK H ik
EEEEDE; TN, BEREAHYANITRER, HEES
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B E ] BB £ R VE XS R PR . Atkinson (1973) 25T
EEBEANARN I —IMEE, FEHTHRERR. W5
(1981), R i FiX — FL 8 i — M REM T R — B2 B
Atkinson () 5 ¥ F— A0 LK B 3T e R R
B (6.8). X—HEALLESFEE A=1 4, AEBRFRXNE
PG, Z2° k5.
&R

Zagll-l—(l—l)aa (6.10)
=1

=Z'+ A—1) G
HPGCGHE Mg RAIHZ B MBS ARS, Ik
BERYAE A=1 L{EBH. .
g = y:{In[y,/GM(3»)] — 1} + {In[GM(y)] + 1} (6. 11)
(6.11) FABABESANTARKET , AJUBZI. ¥
(6.10) fRA (6.8), BATELIHLED

Z'=XB+ (1 — NG + e (6.12)
BT Z2'=Y—1, RIIATLAYREZ. £4=1—1, WNH
| Y =XB+ ¢G + e (6.13)

XHE, $=0 BB A=1 MRER Tl — A, =0 MR R H
Y XT X G BB 0EN M ¢ St Atkinson FREH o
gt &. BESIFEERSM RS, DBBLEM P-E. —1
BAHMRRREEM . XF A — DR XA B E 18
. MRSRAEEEBI ¢ B4 W A BMETH A 14, 3x—
AR AL ETEDHE G BINB Y X T X 19 E BRI S 8 B in A &
.

T HBEOHTF, BRETAKAG WERBHI=0.32, 1,
=4. 87, BT XIRIN p-(BR/D, BBATE B b TR X o 7 25 Bk
F755 4 . AR N 1—0. 32=0. 68, SHIRAH iy 2 A
—H. EREEEE D, RIOIFHPWEEXABH M. &4
L&BETEMNSR—BREAN. B6.9 ) BETRAKZER
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HinG HMmERE. XAE S EELHEEE BN R
TEBEEAE RN, BREBVFAFIRER. T-WVRIAEED
X —BF.

B INVEE  Box Fil Cox ik R 7E W B A8 B ™ 4% O iE BT 2 7
M. MRABAFHKRAME, EAPTER GLEWNERE
E— ¥, RIEEN S Box M Cox M . AENE, B
JLFARBAHAGEERTFHEERME R 2R Atkinson
(1983), Carroll (1980) BT —/1HIE A il “Fafd” Wk,
A Cook Al Wang (1983) R

BOR A — 54 ANROLEN SURIIT T il 7 2 2 5P fE
() W 0@ $8 . Bickel 1 Doksum (1981) A\, X—HEAFRER
—EAH, BAHBREXRTFREANEZY, BEHHEREABHL,
FEMUMEH. HMBEEALN, X—BAXELELHAEE, ¥
H—BHET A WHEE#—SHSRRESE A &G THT
#, 2 . Hinkley 1 Runger (1984), AR 76X 56 305 BRI
— SR BRITIE.

6-5 THEAXR

| ERHASBRRMNEXHFEHEL. % WHNERES
A AT A B B R/ ME. S BIRERY AUE R R
Wi, Ein, EERLAATRORY, WXL X1 XX, $%,
X R, X R ETAEE, EHET —Ehidin. 5
5h, Wk R T ARNE B S B MR E TR TR (R R PR,
MREEAEER, HREERA (—2, +2 HRAEN. X
KM TRRATHEE.

EREY R, THUEN AR EROKE, FEERE
B AR — W . X R R R A B AR 4
BB A
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BREMNE—1F » TABERHZTEEREE. RIHBE
BEAPH—A WX, SRBMRBAERERGEERN, WL
PR

Y = 8, + Eﬁ;x,i+e (6. 14)
=1 ’ o B
T RN |
‘ ‘ Fd .
Y=8+BX1+ D )8X;+e ~ (6.15)
j=2

Hob, METE—#E, MR a=0, R{IMX =In (X)), X—IE&
PRI 5 30T B R SE R R R . X B RATEL
w1 MEBGIRBTF X}, }Aﬁﬁm%ﬂsﬁﬂ*ﬁm (6.15).

Xh ~X1+(al

a=1
=X+ (a—1) Xlln (X)) (6.16)
¥ (6.16) fRA (6.15), 8

P ‘ _
Y=g+ B[X: + (e, — DXiInXD]+ D BX;+ e

i=2

P )
=B+ DIBX,+ Bi(aey, — Dzln(x) +¢ -
i=1 -

[
= B+ D,B8,X; + 71X In(X)) + e 6.17)

i=1

Hp 7= Bi(e,— D, 7= 0N TF B = Oﬁal = 1 MMM X
R MREFEERORR. BN, RINY T AERF
Xiin(X,) WEIEH 7. % A7 = 08 - BB ABEN —
P — D, ERRERETHRMN— /PA:EH‘JﬁBﬁ E&ﬂ‘hﬂﬁlﬁ*
HERZ M. X In(X,) H@H&‘ﬂu&ﬁ% BH— LW E ., %
B — M REM T REXT a H??fﬂ 7= 8 — 1),

o=y (6. 18)
“T 3 |
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Kb 7 (6. 17 1431183, ﬂﬁﬂn%mw 14) mﬂ%@m i A
M (6.17),

RAIXTHI 6. 4 B EBIEN X —FE, HEdHe
IR = B, + BLUAK) + e | (6.19)
RRRTEHRBLKHITE. HIESEAMNE69 ) Fim. Hil{E
% 26.20, IR R, SRETERAGEN. ERFEL AFHET
B, LRABHETHROFEREEE LK. & TR DR

6.9 (b)Fim,

~SOEBD = B, + B AR + 7B In(FEK)] + e
- - (6.20)
FEX—ER S, RATU 7 45 ﬁﬁ&%&vﬁ@%ﬂ 7=
Omﬁ%ﬂﬁﬁrﬂﬂ4&fw(m>mwﬁ ﬁﬂﬁﬂmuﬁ,

BETREEK. BKTHRY

. _ —0.6726
17T 715437

BEATAEANERET, ROKBEGTNE. BiXx
In R BORHNAE BB, A0 6. 100 BER. i FEATI AP

7ﬂ,%¥&ﬁﬁﬁ
. %69 gamﬁ,&:uﬁ!

+ 1 =0.56 (6.21)

(a) : ‘
it L BB - t-{8
-1 : 0. 5998 0. 1374 4.36
BE 1. 5437 0. 0589 . . 26.20
¢*=0.1344, R®=9676, d.f. =23
_— (b) o
1t R t-
B —0.5036 0. 2679 —1.88
¥ 2..6966 " 0.2625 - 10. 27
B A B —0. 6727 0.1510 - —4.45

o?=0.0739, R?=9830, d.f. =22
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1 . 7.5 .
} .
: .‘..
i, » 5.0 .
W g LoD e L o2
fﬁo s {‘ =
' 2.5 -
] 'S
{ .
]
-1 ! - 0.0 ‘
-0.5 0.0 0.5 1.0 0 1 2 3
AKX In(K) R E VEE
(a) ¥ Xln (AK) HHmAERE (b) ~EBRMV B&
B 6.10

(EBD2%F (AR RS Bt A 6. 10b i, BR
EAERMEEN, BAARSEEARRUTERERME. X
B —NEESIR, HHEFTROTEENIFRELE—4
FEELAMBENER. MXEREHE ST, R Gould
(1968). '

BEONIEE  XELS A7 E 84 i Box 1 Tidwell (1962) %3
e AT — MBI R, AT «. BBAYERENE
5B BW LR XN EE AT SN T ERR
PSRBT E R X H RO Z2 B R Atkinson BIR —#EK.
EZTEARES, TRENEHENHERBRLE. RITEIL
AFRTE ZIHREI AZE.

EFEEES, X— BB RHEE— RN A
SR XRE AT T R RBRMRAHEERKS,
YXFXWEAMRY XF X HEH. B4 SBEm (—2,
+2) BT SET, TS BB LSS, I a=—T74 R+18,

%Xt —A A, X, BERKBE. IR 6. 14) 6,
B -G RARK, W (6. 18) WRGEMSH o, 2, MR X,
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MBRKES X B/MAER /DT 10, I X, 5 X,In (X)) BB
SEEMX, X7, W« W BHEASEmAH. mEX—1
BART 10, TEIFERAEM 4T Z 8T, R BRI X, FE8 A3 30,
BRINBBIILEHENELE. |

RN RS AR EHRZ A, FHBHMHEERE. BA
AR R E (I Cook fl Weisberg, 1982a, #i2.4.5),
{EL X4 X 2 B 1R) j 3 A 7 A8 X b O ik B B A 38088 P2k B OE
RIMEEUTHERF. B5% XNERAXE/B/MEMELKRT 10 #F
—BER, RAXMNEER. WK, FBox fii Cox, s # Atkin-
son W T EABBMNER. B, MEMREFRY - HNETH,
% B AT iR 8 Box-Tidwell FEREATHE.

MRBAMH XS EATHERE, dTEKRK FK /B
(AR WYk 10, BT In (BK), MARBAKEE—IH
TR, WRRAIE A Box f Cox PHBEREHEMBEN—MNRE,
RAVB B NE 6. 11a PR BIRMMLR, K 1=0.02, RSS (Z)=
34.81, HBih B/ HBEXNEHBAITHEER. B 6.11 (b) R
B In (EFD) XFIn (AR WERSAHEN.

-40 4 .
.‘.
-50 Y
= oe
L(}) 60 = 2 -
5
~70 .
Sos
-8R0 ' I O Y O I A O L=
-0.5 0.0 0.5 -1 0 1 2
A In(AK)

() Aln (K #fgTR&, L (1) ¥4 M) In GAR) 3tln (BE)
| 6. 11
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6-6 ERMEE

ZEE AT, BRSO ARIER, RERMESSI M. X
BESHTESY F-RE, -RELB{EHER. E{J\Fﬁj:q“’ TR
WS KRR R SHHRE N IEESME. BRBRITA—TEREER
Y=XB+e, Hvar (e)=7', RAIFERBESHRIL. %K,
e BEATMME, HESHRRBIARTHRES B (5.3, XL
+e LAY, HNX U—H) X=0, ¥

ée= (U —H)Y
= —H)XB+ e
= I — H)XB+ (I—H)e

= (I — H)e
icH lﬁ%(z,ﬂ ANTEEH by ﬂuﬂl:—/\%iﬁﬂ‘]’%ﬁﬂiiﬂ%
e—e——(Ehe) (6.22)

J=1

XEE, 6 BT e ME—TAEE e ERMIE ¢; BIIBA. MRR
EM HEE n—p 8/, HEE A K, W (6.22) FESHEYIHA]
BBTEIRSE & WA TBt, the ERHEE. HEBEPOBREHE, B
e; MEIEAMN, XTAEHNESK. X, E07E/NMESD, (£
fAIXTRENFEESHEBEEASRMBAEN. Gnanadesikan
(1977) HZABREZEHBIESHE.

SEER 2 BEE » K, BT E. 6.22) PHY e TUK
EREEM, XREFMAEM/DOTE. X, MHREFRN
| AT HRENBEFETUSNATFRESFHE—F RS R
ZRIER.

1% % A RINEBRIFAREEESHEN FEAHESHER
rankit B (g Wilk 1 Gnanadesikan, 1968 }% Gnanadesikan1977
o T SHERE KN —BAED . BRBITAE —ABTEN» RS
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Ty To9 °*ty Zay ﬁﬁ]#%ﬁﬁﬁﬂ?&gﬁ& X 2z, EME?&%H’A
BAN RS, YHE « 520" KA. —MERLABEF EINT .

1. AR B 20, <z < <zw» BN IR KT
BitE.

2. REFRB—THEEEE 2 19, HENOFAFHAHE
MIESHZE. BRITEEMMMEESBEPRERN » S, £
o SupS e Sue AHRFEIHREAIE. co RNIESKFS
HRAMBE, RAF rankit, rankic HEIILER, W% D, RE
A LU R L B e 3] " .

3. MR = RIESH, W

E(zp) = p+ 0 ug
M zoXT v EBHRE—FHEL. MRERRRESN, W Z,
KTF uw i rankit EBERLIEMT —HFEL.

YE24 rankit B —AMF, BHIHHENE—IBELREE, 7
=17, AR AB N (3, 4), HHFE D # rankit, EME 6. 12
(a) [ rankit B, X B, BRATEEBH I —KEL. /£
X, #6.12 (b) HEA 0, 1) KE LS HH n=17
K DYBEVLEL Y rankit . f5—4 B 16 B RS B9 o B 7R R SE TR
X FREREETE R HHYTEIEN S UBTRIREEA
HERBRAESSHN—MEE. RTEEERN S, HE*
ESAHEE RBRAE, R ), A RRERE
RN (E , FHRATPI 45 2R 5 0 IE A48 BE |

B2, HW— rankit EREHE - IHEENTHESESS

* FR—IMTEFHAERBESIHER S @ =I_m (2::')_% exp (—x%/2) dx
EH¥ o' (p), BREAABR N n B, eir § — DM HEME ve = 0!

X [( i———g—-) /( n—-——i-) :|;§!,B]om (1958) BY, Weisberg Hl Bingham (1975), 8§ Roys-
ton (1982b),
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MR, EEEE LKW E . Daniel #l Wood (1981) J Daniel
(1976) BHETA “NE”, DAFF B Hr# 2% @8 rankit &,

4 1.0 re—
2 . ) o’
= -
w0 .. 00
i x
-2 . °®
4 0.0 Lo "
-2 0 2 -2 0 2
rankits rankits
(a) IEAHE (b) H5KE

6.12 M rankit

_ 6. 4 THEA K Box-Cox 778 H #i4E K W IEASHE 8T B9 AE
e, A B A MR R B EE T EASA A9 . Hernandez 1 John-
son (1980) #§ i, BR{F “REHE” AT E AR MEEE , #& 40 rankit
45 6912 Wi ke 30 1 X ZE AR #5317

miEE WESIHESROIATEE —MEAMIESHE.
H b — 4 X4 S0 Shapiro F1 Wilk (1965) W &itE. ©
#& rankit B9zl o WAXRBET . EW KA, WiE%E
IEE#MBR. Royston (1982abc) H{HE R KRB p-HNAT K
- IHEERF. -

MF/MEARERE, RIAKFRN roX tofE éq, BEE
ft2BHERAX=fEEPH —-ITSHHERF. Atkinson
(1981 B/ — A HT/MEAKEU B EERERITE TS
BTF. (D) BEEEER, RBERBEEX. 2) FHm=19
MaX1EE, B8 A, - Ay FEINFRBIAEITRYEN
REEIESIBEILE. (3 HBENMAXT X MEIE, RERE,
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O K AMREES N Ex. (O MEAME Ex. BH/PBIAKBK
FHFIHFMTTR. (5) WX Ex [ 10 A BU/MER, R
BER/MBARK. 78 19 MER/ES, REB/NMBRKE, -
1619 MR, REB/PINBAN. XSRS KESITH 2
#9 19/20X 100% =95 % M BEZ XM, (6) EiX&&/ . KA
BFIBRAE er /0 T ue HIE . BV A5 322 B AT EE X —
BN “IEH” BE. X—FRTEEEEELES, Tk
ER (81 7R ) B 4 4376 T B 028 . Attkinson (ISR AR AL R 22 1048
W, URERESSH. |

ETFHEBE, BEEBHMERMREERA. H . i rankit
B, DRSS, WE 6. 13 fim. BATRA M hRESEE K
EAH.

4

_4 L 1 i 1 I 1 1 L 1 l 1 1 1 1 I - | L1
=2 -1 0 i 2
rankits

B 613 B/ EBIRAY rankit AEBHL “HH"
BXRE B TRXTREND AR, ENRAHEXA.
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XEWRE — PR REEAMEBTHEEMBHHREHE. £
FUREFPLBRX B, FHRLREERERBYKF
Hp, HHSRPHT M. '

AT IR R EZNZEEN REAENENHET .,
MR REAAER B L2 %EBA, M Durbin-Watson 4 i1 &
(Durbin #1 Watson, 1950, 1951, 1971) FHATFRBHESRHAY
MHx. —it, ZEEIREZELREEN,. BRIFO2HFEkRA
HEBIRNERTRTHAEE.

LI

6.1 X}mjEH 1. 2 §) Hooker 3%, i A Box 1 Cox., P4 & Atkinson HE, 7
PRES X%F TEMP {8 B b, AB5E 3 PRES B A EMES. R A, 4,
BARBAMMERE. BEKRBRIMNSR.

6.2 XMRABBBEERE. HERBE 3. 3 4 Longley .

6.3 DA BB R A\ — 300 5 T B A 0 B %o V007 AW Y R T 9K O AR B B AR
FHEMN (Baes il Killogg, 1953)

Y=%MmKF 19 FKE (dynes/cm),
AR EE AR

0. 034 301 316

X=HHER (%)

0. 093 430 422
0.30 593 586
0. 40 630 618
0. 61 656 : 642

0. 83 : 740 714

6.3.1 HRXM X MY WER, FEHRREFHEIAREN.
6.3.-2 Bl X CHZEHNIn (XD, XY 898 —FAELRK 4 H FIFH LS
£, YZERIn (Y)? (Sclove, 1972)
6-4 LLT (RER) BUBES H n=62 KIXRPEFLIEE X (FB/pD f7
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WHREERMEEEY (ER) (Ezekiel #il Fox, 1959)

X Y | X Y
4 4 20 48
5 2, 4, 8, 8 21 39, 42, 55
7 7, 7 24 56
8 8, 9, 11, 13 25 33, 48, 56, 59
9 5, 5, 13 26 39, 41
10 8, 14, 17 27 57, 78
12 11, 19, 21 28 64, 84
13 15, 18, 27. | 29 54, 68
14 14, 16 | s 60, 67, 101
15 16 31 77
16 14,19, 3¢ | 35 85, 107
17 22, 29 36 79
18 29, 34, 47 39 138
19 30 40 110, 134
6.-4.1 {EY XF X (G . BIAHAEBRRAEE XTF 5 8.
A48 B & P SHLE B RS RN F-8% 4.3
6.4.2 fER6-5 W RM X %k, Yy THERELRATFE
6.4.3 i Atkinson B TR HFEEBRBNTERY MATELR
X. 75MH Box Ml Cox MIRUR T, RAGH I EKR. EAEN
FTE L et |
6.4.4 XTFEIEHF, Hold (1960) kK, WM Y=Bz4 B’ +e, F

% var (e) =c’z%, MTFX—-RBABIWRGEN. HLEX ¥
RER A 6. 4.2 PRBMGBRB. XTF 0 B 40mph BEAM X,
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AR EEMNY fELE, AR LT, B4, 3t
BENXE, TEMNEN T E. RE. % MEHE X=60mph
ME— MR, HHETMER MM RER. X— HEKR,
MERE 6. 4.2 FRPIWIAZRLER, AR EGE, NAHEHE
FIEM, 2@ EHN. BEREHE. WIMHE, A HEEN
#ZEi. (Draper i Hunter, 1969), -

6.4.5 ARG 6. 4-4 Ay Hald B8, EXEBFE, var () =
o’ REWER R 2HAMER, AR THRR EER: K
B R %, MEEBREI LM« X« ¥in. E8E L
AR

6.5 6. 10 MEEEM A Tt 1977 4 FHAME R AL E 75 i 22 A it i 3
H B REER. BAEaE.

Y =FH R L E T M0 S 3 w0 T

X =P A Al # LG X T EHmE.

X:=4PHNHawE CLB/PHER.

X:=HTHHNIBH LA .

X:=1, ﬂiﬁ#lﬁﬁﬁﬁﬂﬁﬁiﬁﬁﬁ, 0, Xﬁﬁﬁin
KEHER—FBEAMAY,. STRAEFSHIE. EXANE—ID
5P BEEREB T ML B EBE, B EREDST
HER, MAEZRBARMDT, BEHSME 2, XRE A KER
HRIMORA.

M EMBEFRBR AR S8, YT RSN, REKRNES®T.
® 6.10 HEKE

Y X, X, X, x| v X, X, X, X,
18.38 15.50 17.25 0.24 O § 51.79 56.00 14.25 0.15 1
20.00 22.29 18.51 0.20 1 | 96.67 71.41 21.37 0.05 0
11.50 12.36 11.13 0.12 0 | 50.83 65.00 13.24 0.08 1
25.00 31.84 5.54 0.12 1| 34.33 36.28 5.8 0.10 1
52.50 83.90 5.44 0.04 O f 48.75 59.88 32.99 0.21 0
82.50 72.25 20.37 0.05 1| 25.80 23.62 28.89 0.24 1
25.00 27.14 31.20 0.27 O 20.00 24.20 6.29 0.06 1
30.67 40.41 4.29 0.10 1 | 16.00 17.09 33.34 0.66 0
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(%)

Y X, X, X: X v X, X, X X
12.00 12.42 8.69 0.41 O | 48.67 44.56 16.70 0.15 1
61.25 69.42 6.63 0.04 1 | 20.78 34.46 4.20 0.03 1
60.00 48.46 27.40 0.12 O | 32.50 31.55 23.47 0.19 1
57.50 69.00 31.23 0.08 O { 19.00 26.94 8.28 0.10 1
31.00 26.09 28.50 0.21 1| 51.50 58.71 7.40 0.04 1
60.00 62.83 29.98 0.17 O 49.17 65.74 7.71 0.02 1
72.50 77.06 13.59 0.05 0 | 85.00 69.05 46.18 0.22 1
60.33 58.83 45.46 0.16 0 58.75 57.54 14.98 G. 11 1
49.75 59.48 35.90 0.32 0§ 19.33 21.73 6.58 0.06 0
8. 50 9. 00 8.89 0.08 0 5.00 6.17 13.68 0.18 Q
36.50 20.64 23.81 0.24 O [ 65.00 51.00 50.50 0.24 0
60.00 81.40 4.54 0.05 1 | 20.00 18.25 16.12 0.32 0
16.25 18.92 29.62 0.72 O | 62.50 69.88 31.48 0.07 0
50.00 50.32 21.36 0.19 1 | 35.00 26.68 58.60 0.23 0
11.50 21.33 1.53 0.10 1| 99.17 75.73 35.43 0.05 O
35.00 46.85 5.42 0,08 1 || 40.25 41.77 4.53 0.08 1
75.00 65.94 22.10 0.09 O | 39.17 48.50 6.82 0.08 1
31.56 38.68 14.55 0.17 1 || 37.50 21.89 43.70 0.36 O
48.50 51.19 7.59 0.13 1 | 26.25 38.33 2.83 0.04 1
77.50 59.42 49.86 0.13 0 | 52.14 53.95 42.54 0.25 0
21.67 24.64 11.46 0.21 1 | 22.50 17.17 24.16 0.36 ©
19.75 26.94 2.48 0.10 1 | 90.00 82.00 7.89 0.03 1
56.00 46.20 31.62 0.26 O | 28.00 40.60 3.27 0.02 1
25.00 26.86 53.73 0.43 O | 50.00 53.89 53.16 0.24 O
40.00 20.00 40.18 0.56 O | 24.50 54.17 5.57 0.06 1
56.67 62.52 15.89 0.05 0
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7
ETEREI . EXHFHETE

7.1 FWEEHR

Y—1HERS - TMNTERY ZEIMAXRETEYN, HR
B—RELH . MRAAEXN X RY TR, FEREEER RN
WY LA LR AR . S, B ORAEMDE N A R 3R] A BB
FIZ IR BRATT LB BHMTURY RER. KT A
ZARKEE, B8R

Y=08+8/X+ 88X+ 4+ B,X+ e 7. 1)
Herd RZIAMH; mP =2, BRRL KK, d=3 HA=KH,
% £ (1.D B, RIMBIFRZRMSIK, AEBHTES, R
# var (&) =o' /w;y HPw >0 BEAN. BHFERE —MEE
B, ARG -NEBHEAZE, BTEATEREMLEE. BHE
H—AERR, JLERARAATRE—TYHEER,

AR/ _RESHEE (7.D. EXdAFHEER, Z),
Zos 0 Zay BMIRE Zi=X, Z,=X?, -, Zo=X*, W (7.1) ¥
=47 _

Y = 180'*‘3121 -+ oo +ﬁdzd+e 7.2)
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xR, BN ERF RN ERTUHEL 8 WA RIERY T X
B Z, QEAKHREE ARBSITE. R, WRd 2Xe, @3
EA, MAgE A ERBER S, HHAEME (7.2)
RAT AL BP0 ER, # 2= (X-X% k=1, . d,
] DR FFEUERSEE . Seber (1977, ENAE) BIR F EFHHE.
— AWK EIHMHFE 6 4- 2 YEBEES EIRE, il
SRENERIEY, HEAEAXNBEEASERN, WX ZRKER
MRIARENBERL, X—BEAXNHHEEGEN. ESRE
MEBRAREE, HAEANREK, AR
Y =3+ B X+ BX*+ #% (7.3)
55 TR SR % 4[] AL Y
Y =06+ 68X+ EE (7. 4)
RILLEE, EERET (7.3) X L=0 M -wik. FX L, BN
d {HI— KRR, LR PRI, HRERHNTN - Bk
RABER; 3E, TRMERA—MERFERE, EEEdHORKHE,
BRMEERSRE T, WABEHIITE. ERTHREH
WMAE 1R ERN +-1H. Kennedy Fil Bancroft (1971) £, XX —
AR R B EHKELA N 0. 10, R, FEHEAKEBEZHEH
HEAT, ARFERVI=1 RI=20EHT . ¥ TEAH I E, #l
BREHRXBET AN . EXWUEE OB shS 1
BEFR, EMEUNHEE. XENHEARNEREMRANE
W R SR, TR XS FEHLI sh LAY
AEZNHZRHNEZTNX TRASINTZEBNEHARES
B, SEMSWAR—T. ERENT —IFHEZTER. Xt
FERAREKSH TE2N BRI, fln, nTFERXNE
i)
Y =8+ 31X1 + BzXz + BuX% + Bszg
+ 01X X, T iRE (7.5)
EARTEHZER. BT THM B.X. X, WIEA, BRI ANE
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MK, HB=0. MRX, FHXHX,+J, M TEY HH
(7.5) RY',

Y =8+ ﬁl(Xl + &) + ﬁll(Xl + 6)?

+By» Xo+ B+ X3 (7.6)

- Y LR

AY =Y' —Y = 8,6 + 8,,(2X,6 + %) 7.7
B AY T X, HAKET X, B, F5.70, HX, &R
X,+46, MY HZH

AY = B0 + B (2X,0 + 6%) + B1.0X, (7.8)
B X, M5IRMY HOBHET X, M X.. XH, R 5,70,
WENT X, § X, ZE/ERAKERE.

mpym ATMA -SSR K . ATRRRA
FRIEX H—14E, VB Y MBERSER/ME. EHRy% 58k
Eti. 2 F 4189331 i Box F Wilson (1951), John (1971),
Myers (1971) & Box, Hunter #l Hunter (1978) #5ii.

7.1 FEERR

HEERLE#HT-WER, LB OE T B8 TR B8 B H E
. # 7.1 MR ARBE RN FEHE. Tl T 20 Kidk. 6
BWARATF, VINBHEE speed (BR/ P MBRHE Feed (For22—%F/
B, A ERL, BAEFHKERERY, BHibaotk, BES= GEE
—900) /300 L F= GH#HR—13) /6. HNE RN Y=THHH (44 . @
T RS XFFHMSE B EHRFERESHERRETHELRRM
K. XEEHHFIFRIPLE R EHRS2TANERERAN. ER
WHBAZHEER. BT REERFAA, SHRETLAHER, TUBI AR
ZRAMTHRB LSRR BHED.

SHMIRA BT R B, TRAFMNESIRMAK. EREBREH, L
BAE—8p, MERN (F, S) da8), 22—/, B4, TRFH
B, HEsh@k. XENNRREH, FEXNFHETESR, ARERX
. R Box Fl Cox AEMATH

Y=8+ 8BS+ BF + B8+ BF:+ BS XF +e .
LTS WA, WA B IAN Y B EEA RitE. BATREL 10 4K
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- 2 2

L
1*.‘510 1 8 1
-1~ 2 2
1
| l 1
-1 0 +1
e

(EFRRFAEREHEE S S THERRRKREO
7.1 S Xt F Ry RHE

AIXT &L, R E L IR

log(Y) = By + BS + Fof + B3S? + BF2 4+ BS X F+ e (7.9
SRR (7-9) WEIASHFRZEHNR7-2HH. RIOTFD, BT SF, XEE
R AN REEAEHLYKE ~H. UFKREN F-REMANF=109, §
B BEDy (3, 11), P-{H % 0. 04, MR MERI B BR X SF, R{1AB P F=3. 26,
HHE (4, 1D, P-H4K 0.05, 9 MARZEAT RIS HEHERNFEH T

¥ log (Hap) HINA 7.2 k. BATTLUEDR, BT H (£~ 2, 0O Lish,

HERMUSGES FHERRESME. £ (+V 2, 00, B/WRIEN 0.4
Gro0 BAEEN —0. 210, TR M T RAFHH 107*7°=0.6 43pF. MR
BhMERX—R0, HEFHFUSEL, NBSRENF-RBHEF=2.59, H

HBE (2, 11), ¥ P-{H#0 0. 12, BB LB — A REA (— 2,
0) HEME. FEFUSEY, MEALEN F-RRETES - SRE
1.25, M@ (1, 1), X, ERRAKRENERRE, /5 “HBE" 5
HBET, HRTE bR ES R . S RRORTHS, Ba
BLBEA N R EEH.

* 175



£7.1 XTFEERN—EE

B 4 o 2.3 3 i) # i

_1 -1 54. 5 ST 0 20. 1
_ 1 66. 0

1 11.8 V2 0 2.9

i -1 14. 0 0 0 3.8

) 1 5.2 0 0 2.2

. 1 3.0 0 0 3.2

1 0. 8 0 0 4.0

! 1 0.5 0 0 2.8

(l) s 86. 5 g 0 3.2

0 1.0

° vz 0.4 0 0 3.5

F}#. M. R. Delozier,
£7.2 RETXRERBN log B MEIH

!5 &3t R t-1H

B 0.5160 0. 0456 | 11. 31
S —0. 6901 0. 0373 —18.52
—0. 3432 0. 0373 —-9.21

5 0. 1251 0. 0437 2. 86

F? 0.1818 0. 0437 © 4.16
SXF —0. 0316 0. 0456 —0. 69

o?=0.1291, d.f. =14, R*=8706

HES
23 d.f. SS MS F
= 15 5 7. 6003 1. 5201
AR iE 3 0.1228 0. 0409 4.09
ahias 11 0. 1104 0. 0100
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0. 462

0. 394
(L 1109 -0. 199

1. 170 -0. 210

| 1.937 0.516 0. 398
1. 742 0.516 -0. 210

1. 778 0.597

. 1.856 1. 303 0. 476
1. 365

L I I
-1 0 +1

e
7.2 ERREHTHOARMAS TR g GFG) HBE
(E—1%D Flog (e WKIEE (FT—I¥

7.2 EMER: ZH%EN

BHAR, XREREERE. ERBLFPE &K TR,
EWHEER. AFrE20RPRENER, B HRat:, A8
RALE, AREEH. BREREFBREEREMEO 11, Xt—
TEERRE, 0 F 1 SHIRTHB—RRIEHRN. A0 FR, AR
H1FxR, —BREEEW.

B7.2 &t (ATREBR ZELHSN

—PTERAREE, HHATHMMERREY = OEARRIIN. B %
BH . ZHARELE LR R —BREX SN . A AR R N 2 % ik m
B, ARRBCERR MANRERBIMA. o LN, XXM
BN A — o R AR BEHBERFH RN E AR P OBEN L. ok, #
{E IR ] BERAR XS /D, B/ANOELAHREEM.

RT3 AHHBER BT R XUHE AR FACE , BiBRET
1975 4£ (Woodley et al. 1977), ARBAB R T, T B3k Coral
Gables BZRALEPEIL T — -2 3000 )5 F B B9 B s B 45 X 888 7 1975 414
BX, BRBEAHBYRETETMZOAELHRR., REER— KMt
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RR, TERRE - EERES. XBS B—MIBT RN samg
HEME, S>1.5 WI— KT LGRR. 7€ 1975 %P7 24 K. fExPHE
— R, BAMBERREREHTRLRE. &RE 12 Rtfifk. 12X
RFET. ERAHBTFER. YA CNEEREARKE. St SRR
HYHE., EMBUTHE.

A=1781 (=4, O=FM4L).

D=JRBHE—-RKEEHEXE June 16, 1975=0),

S=fEALRIB .

C=RBXMTHEBE, KD AN Coral Gables HIEXME.

P=RiBHE, FEMILRT— /Mot syRETT &, LA 107 kB,

E= (F&xn) B¥EGTRHSE, K2, IEHERY—IER.

Y=#ERAEREERAEHBTE Q0 17X,

RIONBIRM AR, & TRASRERNEA. 5— 4 AR
(), B REAEMA Y L% R0 AEE, BT THRI SR
R T OB 7SRRI LA 2 B R T AT B2 BB 90 b B A8 0 i
ERTHENEW. RNAREE MRS B, XE LT HE B TE, [
BFWM#ML, FREAEL, SEHEEEEEHRANRRE. FTX A R
BERNSHEATRZRINXRBURES 2EE, RITTEREHR—
AR . AR, RAITEBEIS RS XY E IR B
— A HGE . |

BIOLDIFFEZBHBUER A SIROBNNTRIEGER. X—
R, DREEENE TUERPEFARRANFEELCEAS. Bk &
WM RTINS . B3R, dHESREN—AEE, =HMLMEMNE
MMBERSEFRYENE R, ARRBTAETHEER. MEX AR
3. RITEAUTRERMEN.

Y=8+A+ (D,S,C,EHIP P —1 R + ¢
ESR D, 1T A BN RBRA ERRR R, BB T S TR,
RWEHTESR, TREEETN, RAER FRIFMEL TR,
RX— BRI 2 BRI R 45 B » M 1l 0 3 Ry L P 2 R A — A
AE. REREA THK (X100, BERSHT AT RGER.

R FA SRS Bt b I 0 (o) R A B B SCRT A 7.3 i B
B, EXAES, X MEHTRAME, Y SRwR RGN, B9k
HA=0M A=1WEHEE. ETMLERERY, HAAZRPLTN.

BB RAMORARS, MBRELER A DAMIRT A RIR
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FH G, HAeASNE BARK. M. LTSS IR mR#LR
S BUh, MAELHE DB, BIRATELGHES BX, NAELAISN 2
KBy HP 7.4 AT 0, Ay THEALAL B BRI B P& E N EL R AP
7RI PR ST AT, AR B0 B R s SN P AR 20 2 (A1 B B S . 5%
REEWEE. ZEVITHE, CERMRN KT HhERKE. 7Y
TRAOFLEENE, MHBRXHRA.

[o[13, &b (4=1)
i)
¥
‘El
=3, A4k 8 (4=0)
B F{E
7-3 TFmALEBNN
Lb
Ak 8 2 VA -
WEENE
L
1
a

7% 31 k]

B 7-4 JEeTmALERICAL

AT EH SR e R el A B R R B 4 RATTT LR
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MLFER T ERRX A T RONTUSHEL (A=1D 58F
1 (A=0) MB¥. @EEFE. AX—FE RIVEBBIRETE
BB, SEH—-4. MRTURERESHNRET ZHE, — A7 HE
EBRBHITE, BMAEES H AR KBS EX BERI—THN
eRl. BERELiER (A SHEEE S, C, EfP) . XM
M ERBNSA=SXA, CA=CXA, EA=EXA R PA=PXA., Ef1&E#%
7.3 g, B, SARMES A=180S, HA=0 0N 0, SEREMERE N
Y =8+ 8hA + B.D + BS + B.C + BE + BP
+ B:SA + BCA + BEA + BioPA + e (7.10)
R BB N AKET S, C, ESR P, W Br=Fs=Bo=F10=0 XU RATH
AEBBN RTINS . SRR E RGN, W Bi=F=Bi=Bs=F50=0. &
JE 0T Ak BB ) BERT B — AT R, (7.10) R—PEENEEEL.
EFT R ERER, T-PERLOHE. BRATBRNGENER. BT
PHY BERHRT, MENZTAET 10 B—NMEEF. B ENT#HTH
R AR, THRERENR. Mlog V) fEhmp kR, RAHREN
B BRMENMMER. SRERMNBATHNERARE .10,
log(Y) = B, + B1A + B.D + 855 + B,C + B:E + Bs(logP)
+ B:SA + B,CA + BEA + B (logP)A + e (7.11)
X —BE Y, ARRSTK, MR log (107 277K NN, MEBEZN
PEALRLN . XX FHREFE—TRE, RERF .
tis D; R A RSIEIME 7.5 firam. BK D:=1.51, t,=—4.03 Ml £2=
—3.62, BRI =NRBUBNE; B2, 7/ 24. BT D, K{EBK, &
BEERS 2 TRESEMEHEPFIRERTL. iR 7.3 RINEFD,. #X=
B 5 R YKHE, 37 9%. BRI XHEZEHERER I
“BTHROBT”. 892 SHEREABRR, EIHZATHNBRETER—
NEEHERE. B, XAR—RMN . BBE— A EBWAOHEN, ANE
FHEAMEX - RPBESBEFHREOIAEN A E#HT. RO 7524
PEAETKH « H. MREELR, B8 P— HEEE 0.05. BER
BB RATE XX MBA AT R, H SRR EERHR/. b
HEMXREKY LFATR, BFE—ITERENATEN. B D BH, BEMYRH
Bifhit, EAXMEE (7.1D REEMETH AR YEERRME. KT RE)
7R 24 B —-HER, TAERETZNRIRBREE. SBREERA 24
MREPFEABE 7.1 B, FEEIMESEHNO - TRBEE BT ELN
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WK S=5.38, HEMER 1. HMEREH 2, 7H 24 5, BATIHB S=
0.66, T M7 24 X AN REE, FEHESHEFEERIEFT R
R B F K, BRATEE —F RS ZU8 MR — T EREN S
BEERAEXEApES 787, R Cook fl Weisberg (1980, 1982a),
ERGE T Zh, RATMBRRESI 2, 724, BT 21 ~RHA. AUG
(7.1 FFEWREEERE 7.6 . KR ASFREHR7. 4 5. BRFEE
SGBERIINBEIXABER. R7-4 DAY - EIE W, AR USRS
Mk R AR B LABGHE . A E T —EiHiE A RREN Tk, RIS
BFR.O/HMEMMEESITE. HIEBERN

1{>\g (Y) = 0.492 + 1. 2944 — 0. 007D + 0. 022C + 0. 399og(P))
+ 0. 301E — 0. 32654 (7.12)
SA PRBREF, RICEBAEKBRT S ATTRITATE7- 4 it iEi
ZTF. ARRX—KEXF, MEE—IEMRLBAIHETHEL, BN

N N\ A
Allog )] =[Uog (YN, FEFA=1]—[(og ), & A= 0]
= B + B;(SA)
= 1. 294 — 0. 3265 (7.13)

#7.4 TEERAGHE 83 710, 3 M EAEMNR

i fhtt PRAER t-18
] . 4171 . 3995 1. 04
A 1. 4263 . 5100 2. 80
D —. 0063 . 0017 —3.72
S . 0060 . . 0085 . 07
C . 0301 . 0150 2. 00
log (P) . 3414 . 1458 2.34
E . 2652 . 1353 1. 96
SA —. 3334 .1073 —3.11
CA —. 0229 . 0282 —. 81
log(P) A . 0730 . 2236 .33
EA . 0500 1783 .28

&2=0- 0194! d- f- =].09 RZZO- 90
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0.0
Q
Index
7.5 ZEABENLHESITR
®7.5 log (V) HMAME, 3 ROIEME

6.3 fhit PRUER t-{8
s 0.4925 0.1291 3. 81
A 1.2944 0.1901 6. 81
D —0. 0066 0.0013 —5.26
C 0.0219 0. 0097 2. 26
log (P) 0. 3990 0. 0830 4. 80
E ' 0. 3010 0.0735 4.09
SA —0. 3263 0. 0520 —6. 28

e?=.0149, d.{. =14, R?=.89
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S=n]fEthirE
B 7-7 log (M HMMEBESTTRELEN—FH
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M7.7 8% log (MR RBEHEK AR TR S H— PR3
ME. BRNAOTHBHSGIE: SEAKEEHEE M, BRRRAENESE
RETE, FAES> BN AME. B 7.7 PR KRB T EE#ES H

A
A (log (YY) 89 SUMEBEHRFXE. HHEBEXE, RIS EERD

/\ .
4 (log (Y)) KHE

A

var(AClog (Y))) = var(8)) + S?var(B;) + 2Scov(Bf,,8) (7.14)

(7-14) FEXEZWMPME I FEES 2 EPERITE. BT (1.38), TR#E
3 s ERFR.

Kerr (1982) ¢ T —H/ S RXBHIER. oW AR HN FACE-2, #
TF 1978 £, XA RBRRERENIAY. DELDRE: BEIKBET &
F—NEMmENEBRZEELR BRAEL. SBEERDHE FACE-2
AT RICRDBREBHERIKET —MAEF KON ENIERLE. D
RBBRI—K, BASEHWNAE: WRGEHE, NEADELL B
R |

7.3 ENER: ZHRM

MR—ITRREERBAZTHIHE, WARTFESTEU
AR, B, BiRaMELRE S =B RHR: REL,
FABEERAEAL LA B T okt RATAT A E BERA— 2R, 0 %
AR, | RRRABMER, 2 AT K. BXER, =43
RAEBFH . H HARELD AR AR AN, 5 AL
R T ok AN R HRIA . EREHEES, KEFZAD
R2Z BIFEBEARBRARINESEL. Hh, RIBAECHA
BUER, ~
Ai=1, MREAHMAL: 0, FW
A=1, MEHPLHE; 0, FW
RXEHT KA B A=A, =0 ME—HH, BRI EEEER
WUAXR T EHUERFR. A TXHIMERZE, REER
FHEEE, F=1T%&
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As=1, ﬁﬂ%ﬁﬁq:d(, 0, 7]
HEREZRN T . MRBATRFZERS—1EE, WS, WA ingy-F
1 EHAR R Sy
y= B+ BA + B:A;, + BS + e (7.15)

XtRAT 4H, BB AR B RARIHY, WX =4/ BE V178
X =BT AN BT IKESE By RUELHIET Bo+51s BH
BALER BT Bot+ 8.0 BT Bi=8=0(f K G LB By F— KKK
B=MGCHE AN T HBEREHSFNRER. A A 4 PREE
PR Rk A, BEIIRRUZERSIANRENE A
FEHEREMN F—RK. 838, RITATUAEEBEE, PR

y=PBiA + BA; + B:A; + BS +e (7.16)
LS B R, (7.16) BIEFHE—1 8 REIHAMNBRIE
Bfit. BT REAMHENREITUEE 4 8 MiRER, &
AR EAAR (2.26) REBEAIKE.

SR (7.15) 0 (7.16) X TF—AFATHBIE, AN
REEBZENIARRY . XA B AR AT LGB S A S X A, TR fin LA HE
7o XHER ATFE—ATHERKFRATUEARK. BTH
AR/, FUAEFFZBUZROFRES, EEIEPTE
IATEE X PR B AL EAEM, WA ER T . StrEgaxt
RBP4 R, BRTATEEER . AT B 47,
REMFATRIAMRE, BRA—FENTTHE.

7.4 BHEEAES

AERREL, 8B ARFWEH AR, B, 5 L2HAE
NRE), ERERY
Y = 8o + BuX + BE (B = 1,2, ,m)
EFWRBBEE, KBoX m ZEHESR, §RBRITBMNEE. K17
RN E NG A
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B 1. B — RO IR TG SRR R RN, RATE W 7. 8
(a) FRRMIER.

4 ¥
/——_’
X
() BA gy L) FATAY
4 Y
X
(c) IR (d) EGH

7.8 PLBXEIAEARE

B 2. PATRlA. EXAEE G Bn=Fp=""=8., B
BHEREER. XERSBBUTRA AT MBRMAHER. 7. 39
Bk, B7.8 (b) FFRARH

BRY 3. Q. 75X MR B T BEESHEE, fu=""
=Bom> EFRIBRIEE, WE7.8 © Pimr.
ER 4. BERAAEL. XBHRENELZARKN . Bo==

BomH Bii=1"=L1nc XEBHEHER, ME7.8 (A FinR.
+ 188 -



BN IBBA 4 & 2 ol veed, @5 A—1TA R, A
RAEH Tk AR R & BRI BONE . XERBRTE, 4.4
FHRBNST X F-RENARSLA A, ZikdEd 15
F-REDN LR 67 Rk

7.3 NEBREE

F 7.6 FBHE S i R B ORI 9 1Q GE R 28 Hh— T REH
FAIANBTFHIEERRKK O, A—THAELHER (X). BAEEK N Burt
(1966) Fril. MEEMME B, BIBRIBLECHRH SV RAS H=H.

FHh, m=3, ny=7, n,=6, n3=14, Fln=30,=27, WK @MAEE 7.9
b ZEEAH, BHRESBA R -FH. X TRREME, RIMNEAKK
FEHIDURIGE 1Q OO fERIR M, RIEF IR A BT 09 20 B K K i UG Y
1Q (V) fEH#E, HARFSFEFEMBN. BT HAEHSHENARELE
S, RATEX #IRAETHOMERE. MERETAR 1 BXNE. HEXEAR
WX —RK. '

7.6 LB MLk A XUMEAG B

MRS Y X G, G, G; Z, Z; Z;
1 82 82 1 0 0 82 0 0
2 80 90 1 0 0 90 0 0
3 88 91 1 0 0 91 0 0
4 108 115 1. 0 0 115 0 0
5 116 115 1 0 0 115 0 0
6 117 129 1 0 0 129 0 0
7 132 131 1 0 0 131 0 0
8 71 78 0 1 0 0 78 0
9 75 79 0 1 0 0 79 0

10 93 82 0 1 0 0 82 0
11 35 97 0 1 0 0 97 0
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(%)

£ filgn = Y X G G, G Zy Z, Z
12 88 100 0 1 0 0 100 0
13 111 107 0 1 0 0 107 0
14 63 68 0 0 1 0 0 68
15 77 73 0 0 1 0 0 73
16 86 81 0 0 1 0 ¢ 81
17 83 85 0 0 1 0 0 85
18 93 87 0 0 1 0 0o 87
19 97 87 0 0 1 0 0 87
20 87 93 0 0 1 0 0 93
21 94 94 0 0 1 0 0 94
22 96 95 0 0 1 0 0 95
23 112 97 0 0 1 0 0o 97
24 113 97 0 0 1 0 0o 97
25 106 103 0 0 1 0 0 103
26 107 106 0 0 1 0 0 106
27 98 111 0 0 1 0 0 111

BT X MY RS, dp AR, =N RUERG, G #Gs, B
TFRRATELHE G=1 ABBHEN, G.=1 HPFH, G:=1 HBREK),
DIE=ZAMmMER Z,=6X, Z,=G.X MZ:=G:X. ﬁgﬁﬁﬁ:ﬁﬁb?ﬁﬂl
N REN EEREIHER.

BR 1. AEEERE 1, SR EIETTE,. DEBg—4HnS .
H RSS, iCH RSS,» FTHAEAEBBBH RSS M. X4 RSS B9 8 di B
Hhdfi=2 m—p") GIHHAREIH, p' =2). EFM, BRATUBEHE
iy

Y =BoiG1+ BoeGet+ PosGs+BuZi+ BuZ:+Bi13Zs+e
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HPFCHZBFET.6 5 GX—RAUPRALHRE). KGNS RHE
7.7 4.
BB 2. WA TATEE, SR
Y =B01G1+ BuG:+ BosGs + A1 X + 5o 2
B RS — R B IL R R B, b X — BB M RSS,iE R RSS:, B
df:=n—~m—p WHHE GIREEBIH, p=1. XI—PEMETEKITREE
7.7 8.
BE 3. X—BRRELE
Y=B0+BuZ1+ i+ PrsZ+RE
X —RAEIAG RSS, iIdH RSSs, £H HEd;=n—mp—1. RSS, BF{EINFE 7.7

Fim.
140 T I . T T I T
- o —
4
= | -
% 120 . o
St 8 x -
= aA °
*_é 100 + R a 7
g X a ax
b B x 0o=381 (/&) 7
* s . 0 x= %3 (h)
. 80~ ° o a=3%3 (&) i
N L x
- x -
60 Al | 1 ] L 1 ]
60 80 100 120 140
X=HABHEFR M XA 1Q
M 7.9 MNiakkesiE

Y4 X—RBRRAFANEAER, OHRIBEAHE—E, RISH
AHY
Y=8,+8X+RE
MRS . X—BBK RSS, RSS,, HHBE df,=n—p' . RSS,
AEmER 7. 7 BiR.
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R 7.7 WHAKBEEATE

ftiih 18D
R -2\ B2 BR 3 R 4
BE — — 2.56(0.24) 9. 21€0.99)
X — _ 0.97(9.03) | 0. 90(9. 36)
G, —1.87(—0.11) —0.61(—0.05)
G 0. 82(0. 03) 1. 43€0. 14)
G, 7.20(0. 43) 5. 62(0.56)
Z, 0. 98(5. 99) 0. 94(9. 44)
Z, 0. 97(3. 40) ‘ 0. 95(7.93)
VA 0. 95(5. 21) 1- 00(8. 572
RSS 1317 1318 1326 1494
d. f. 21 23 23 25

KBAXRTAREHERNFRSBENRR, 1668 A By R

D EREREER. ARBRER2, 34, BHF-BRHTASH

_ (RSS,—RSS,) / (df,—dfy)
RSS,/dr,

Bt R df,—df,, df;) (7-17)
MRBRS NS £FER RAETFN—MERL, N F R/, RS By
M, BURRGER, WFBEK (5F Wf,—df,, df) 240856 s
FTHED.
TR HIE, F-Hit’R

_(1318—1317) /2_
1317/21

P _(1326—1317) /2_
3 1317/21

Fo—$1494—1317) /2_
! 1317/21

BT HRAK FEBL) PMIE, SXMRNK F 6050 QETHRER AL
. RERSOBE, KR4, SREARIHER, KA1 —HNIF. F,
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=0. 01 X-/MART MM i th & 8- M d, XRBEBEBRBEHE
T, MMBX A/ —~ F-Seit By el REvER /N CRFFA R URL, €
X —RIER F, B BB /MY LR R 0- 005) . TR UHIE S HIB Y &
RSB REFT BT HEANGEREFRE.

B ESNT AEXT TR 2, KSR 4, BEHRAID T ES
. HERFADER,. CHERES N HPREHBEHHN. 4
J&] B X ) g B SR O — AT hn b BN FE X BN E SR S E . 4
BT UHMRE: ABENSEREREAEAHFNAR, BAEAAR
EIAYEREE (EBERIBOPERI N “ALHBN ") . A

MIvEE REAVHUNHAFERGARER, AL M
R ERTRATHREEZ N AZEEH. RITE BT EIER,
FHYHBEED . SEEFEERFEHA=ZF L. BRERNT
ERAVFRPTEMAR B /P _REPAE O M 1 & XPE. SHEN
ER0WRFAARATIHE. RESRIENETRESZHEEANEE
NE|E—E, EHTEM 1 Z4PHERENTE, —I8E
K, ZE R BMDP1V (Dixon, 1983) 4 88F, HEHIHIE
BEATHE TRERER, HERFEZH P EH. LBESANEYT
#TERE GLIM B RN . ZBEFHERS TS AH. X
—BFESTERNES, FRRBIET. £4 L RORTE, 1
RihiEgE, BALNESTE, NMERISER 1 T4 85055 .
A & W McCullagh #1 Nelder (1983, % 3 &),

TELLBCS AR, SRy I AY IR B A BB R 72 1R 85 5] I3 ) R AN
BEEAMPRGHS. HTX—F-REMS>FE 1 AMEHE, 8E
EHMT A -RB. 48 ), n, MISXX, S5 AR ENMET. 5%
EZX), BEFERES /A (=1, 2) X IKRIEFFH. 0 o
B—Ii~ a3t
[y — 2)6? + (n, — 2)62
7= n, +n, — 4

HAPREAFN - R8N

2

(7.18)

— Bl - Bz
6(1/SXX, + 1/SXX,)V?

(7.19)
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HABBEImtn—4, XSt B0V ERE LS THME
F Giit&.

X3k A EAEAS, 7.4 FHEE 3 BT UE S BEAEE
KIEEMBEE— R X=c X EHNBER. BIRER 7.3 WAL
Frh, RITAERBTE c=100, 1Q f—BAELAR SIS, 5
EUARRIEY, EREX—RES, BERTHIATEARR. X
— R I T EERS: (D X100 & X; (2 wfH
uhl, EXGMZ, BEEXZA, FHEHEXHX; 3) 5
SWCPTR, HAER 3. FAERM X FEHEH X, &
1, 2 f 4 MABARNY RSS, X—HEBAER AN HEHHES
2, AFEAHELERMERRHR AR, SRS H B
FAhiit. X—mIEEMEMRE, Saw (1966) #Hf7 Titid.

7.5 HRRHRE

EABEMERS, B/ ZRERPENEETFROER, A
LB 5 RBERZE Y I REIE b A28 Bl i — 4~ G 3R
T — DB ERE, WEMGHEES, 538 L—FH]
DIAURH k3 MREXXE, WR, FRUR-REHEAZ
W, EX—WP, RITEBESR, WEERRENIR. <
Bos Bis +s ﬁp o’ P ABHREREDNE/D - Ffhit. &
MMRGHTHRRBEXXER, UER fIREAITEFHOEWE. &
LR, "KL R EXARE RN AT .

FHRE WRA X,—c) /d, REERX,, NEmsInE
2, B ARy By AR PotcBy T 0, F-Kele, - R R R
RZRE.

AHRBNEERNRE MER Y—0H /e REY, WA H
(Bo“f) /g RE ﬁ/l\l@; (j=1, =5 p) Hﬁ;/g &, HEF
ENHFOFA LMK B’ Br. B, F M- RBRAZE
i .
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A R BLE R AN B ERAYEIERUER RS, EXR
mHEL. XEE, X =1, s py XK
X, —7Z,
5D,
REF, MY 8
Y_
S Dy
R, ZERIBRELS, REEMME TS NE, T 6 Mt 8 &R
B, RdEfLE) :gg:, <8 G=1, 2, =, p) (7.20)
HEHREENARNAELR, LB ETIAREL R BBIME T 7E
X—ZET, FERVIFELRBWETEENEE. FE2HE,
H TR KB T B P TR BUETEE ., X —#ERE
AR, #la, MBRWASRMNE—ATRRERE, —1
EPEEIARERE, MH - TEEKNEEARE, 16
BRI XTIREARBHOMHAMN BREN T2 AARMEEL. A5 HFh
Fﬁ%ﬁﬂﬂ%ﬁ%ﬁ%%%%ﬂgﬁfuﬁa AT HE T BB
flitt.

7.6 SUHTHEENS

SR NENE/ REZRTHAZEREPEAZENL
WX THIABER— P E—INEEEHRD, BB p
THEREESL p T8, ENK EELR KA. &
MEE LB — P EREERNE T, XWEF 3.1 8 “BRKER
MR Bitie. BB FH, 2N FEHEEBWT,, WT's RWT,
H wr,, WT',—WT, & WTs—WT, Ef‘[ﬁ%o ﬁ'ﬁﬁl‘iﬁ%‘ﬂ‘] IEIUEI ,
U X T IRAEERA EIH, X ER S H T B RRE.

RITBBHEKHERN S —MATRERR 2A.-3 QR HF
Form, HPPEREREQ A X MIMEHAS. T QHIER
5, /AR ITEIEF A, HHQC Z BRI IE0H FGEHE
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MRS, o] LB BEERE M R SE R

B = nXp B X H—1 JEFH) LTk, @t

R\ XY EHEU BRI, HERETRZ HTRA N
Z=XU (7.21)
ERIHE R RIIE SBEIRMBI T, U h4ax4, HRHTRAH
(1 0 0 0 ]
p=|> ' 71 ¢ (7. 22)
o 0 1 -1
0 0 0 1
B Z=XU fEHEMR, BRIEBHZ WE TN X BWE—7F) (BT
RENRLBID, ZHBEZFIAWT,, E=FAWT,—WT,, B
_‘}"Jﬂg WTls_WTso
MREHUHA R Y=XB+e, HU T[#, XL a=U""8, M
Y =XpB+e
=X (UU ') B+e

_ =Za+te (7.23)
o WEB/pZFREH KN a= (Z72)7'Z7Y, BB/ HeftiitH B=
Ux,

EMS B ENU, RAOTETAEE — SRS
MZ, cRAFXEBENER. HEEEN -MITFRERE—1
U, §Z2"Z=U" X"X) U=D, Hip D BXHAEITE &> A,
A, B TIERIXT A AR AR X A RA M, A=A 24,
A UHE X'X A& RetBUF. RATTLGERL FHEL.

1. 56U B—MERER, U'U=UU"=I, }#HYFHH A
EARN, U RME—/.

2.U MFIRFERE XX MRFAER &, X8 A FRIFIEE. Z=
XU B95) %R L5 .

3. BERIREA RIS, AL RARE H BRI 88R R . X H,
BT XX, 272 R4 58 B A3 7T B S 30 R B A 448
FAFEE R HXE\HITRETE, S T ARERN XS
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e, MRBAEEERITE, EREAFR O, —H,
BAGER 272, S8 AOERHELEREDSIEE ST R
',

Stewart (1974) Az Seber (1977) i T 45 4E{H 5 45 1E ] Bt 1Y
THH KA. 7E IMSL #l Eispack FEH#84g Fortran T8fF. J5&H B
FJ, Smith et al. (1976), FJHBEFEMAH. FE2EITHEGE,
il Minitab (Ryan, Joiner } Ryan, 1985) +®BH%F{E{d. FFIEIN
BRERS HFAFENMNATHETR.

7.4 ARERXBIUR

HERESTRPHBE, RERAERBWT,, WTs RWTy, Z72
¥FAE 17 B B B R AETE(E

0. 0354 —0.3551 0. 9341
U=10.2754 —0.8951 —0.3507
0. 9607 0. 2697 0. 0662
(Ars Azs A3) = (3604.0, 246.2, 34.30)
EANAERRZ, 2, WMZENR
Z,=0.0354WT,+0. 2754W T34 0. 9607W Ty,
Z,=—0. 3551WT,—0. 8951WT s+ 0. 2697TWT 4
Z:=0.9341WT,— 0. 3507WT3+0. 0662WT;
FATT RGERR A2 e X, e mRUEERY
Y=ay+a\Z,+aZ,taZ;+e
Hehvar (&) =d, Mfhita b X WA CEMHRELES HEX D, ®
AP EEMITZE, o HFER /2. 20, EFAREZ EXH X
RSB AR, Z, WRBIA T . BT E o/ ATFHEEMEHAE. K
WA E A RE ¥R, EXMATF, var (o) =07/3604=2.77X107*
o' T var (a3) =0%/34.30=2.9X107%°, ZEPIEH P A LA W XT « KF
BHXT a HEEZBE.

MEFRWEFLARET 272, MRNEFHXEREXENHET
i, WA ST R L. Bl BRIEREU REER AT A A
H

0.4925 —0.7809 —0.3843
U*=10.6648 0.0525 0. 7452
0. 5618 0. 6224 —0. 5450
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(l‘l'o 112" 13*) = (2.028, 0.7890, 0.1829)

RERUM, S EARE BINTERIN
Zl =0. 4925WT2+0- 6648WT9+0- 5618WT13

E—;— WT s - WTo+WT1)
=FHHEENER
Z, = — 0. 7809WT;+0. 0525WTo+0. 6224WT s
0.7 (—~WT,+WT;s)
~ Mz FB) 18 HHARERNE
Z; =—0.3843WT,+0. 7452WT3—0. 5450WT ;5
0.4 (—WT,+2WT,—WT
=_RERMNE
XREEHXERS, IRSFEERANARE, MYET 272 B3
W, TEBDWENRRE. BEERER, B—ERr— X H4AHEE, EM
BT 0.3[WTy+3(WTy) ), KEABBB WA EIT. EXEGERPWT
WEEHRH T WTBRERTFEZEWT,,WT, AWT R ZPANRA, M
BAR N ERARWT EXIEATEROPE. AHXESP . BB THEZ
EE 25, A= RLBRIEA LT EEEH.
ZATEROTES MMEMERESHAILKE RS, Al

e AT SPIR” b SOMA WL AT R, RN, B3
BRAUBRAHACHER, NIRE. SRR HIBENREHES.
FERAEREEN. ATHSURN—IFEIER, MHE
TRAFRUEESEN IR ARECTES A REERTHRE
HRERDTEFSE, BXETFHRPYAEZRHATH T HLT.

.|

7.1 RS HRE
Y=08,+8 X+ X+ P X, X, +RE
A —A &, BEHSSHRE '
Y=58+AX+8X+5 (X;—X: +1§§
WIS XA MR EH . HAFHT. B MRARSEN? Ak
BB GRR: ESAERD, MR X, TR X, +6, F/E X, 2
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7.2
7.3

7-4

7.5

7.6
7.7

X X;+6,, WNAEREH MR _‘L?)

e3¢ Fordes 338 (44 1. 1) 5 Hooker ¥ #E (A 1. 2> BCJ[E]BE%
2.1 8 “ARKEIFTR” BB/, ERHERBNHZYEI S
ROMIEST HT18 @ift. » BEML B SHBRERE, HHfraEn
Rk HAHDLE BIH P T

X “ARKBFTHR” ZHEPHILE *:Aﬁﬁﬁﬂﬂg}:ﬁ%} X 3C
S B fTRIAER T . SR BBAYIS, MEERSHEN.
I (R 4. 2, O BRI 4.2 SHMEIHEEK.

XA 4. 2 FERBHEEAE, #HTREABEEDT .

RT3 PHBEARER LUHRM TREFMN S KBNS
B, ARE=IHT: RE ER/S8), #8R (FR2—ED Rk
¥ RRITAZ—3D . MuERETRF® (O . TR
B RSN, BEREEHELER =KV RESMEES
H KPR ETRITE. 84044 GES . EE. ¥ BEEXE
=W EABE Y TN AR, REFTAEEMAE TRAE
AR — . X8, TRFFNMAITRERRFT=1TEH TR
. .

£ 7.8 ERHB_TRE

EE  #E ¥R LRF® G REHRAR)

750 5 1 100. 7 60. 0 75. 9
750 5 4 25. 0 17.5 20. 5
750 5 7 14. 9 18.0 17.0
750 10 1 39.5 42.0 47.0
750 10 4 15.1 16. 6 19. 3
750 10 7 11. 0 14.0 14.5
950 1 35. 3 17.7 29.0
950 4 17. 0 12.5 13.8
950 7 7.0 9.0 11.5
950 10 1 18. 3 17.0 13.1
950 10 4 10. 0 8.0 .0
950 10 7 9.5 8.0 8. 6

7.8

}k#¥: M. R Dclozier, Kennamectal, Inc., Latrobe, Pennsy lvania,

4 i Box 1 Cox Jr ik BAE 7E = BB AL IGEE (B 7- 2> P B B 518
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MRE. HEIHERESXPAENERIEEBHHE.

7.9 HEASFPOLAHE R7T-IHHPHLKEBHMEE, X=#Hx

M BREERY=8KE, EMNMURRMEA. 5H5b. BawT LIRS

- HEEREHETr K, HE AT DAN, ENERGBEAN. Rk

FEFGAFHERSS SANED BE MBI E AR XK
BRERFE P HEFARK.

EAXEHIEEEFE: XFRHRARE, BANERY=KES X=

REMLREE —#. NRENAR, BAENHK.

® 7.9 REPHEHUEHWERKE

HE KB mE OKE

F 53K H5K
Durham 75 502 York 100 519
Canterbury 80 522 Bath 75 225
Gloucester 68 425 Bristol 52 300
Hereford 64 344 Chichester 62 418
Norwich 83 407 Exeter . 68 409
Peterborough 80 451 Gloucester 86 425
St. Albans 70 551 Lichfield 57 370
Winchester 76 530 Lincoln 82 506
Ely 74 547 Norwich 72 407
Ripon 88 295
Southwark 55 273
Wells 67 415
St. Asaph 45 182
Winchester 103 530
0Old St. Paul 103 611
Salisbury 84 473

I # . Stephen Jay Gould,

7.10 +#fEHr EHRFEM. WREHAMF— X - REHAHBHMBE
O VRAL B 2 R, ME “SR G HH P T BRI R . X
1R AR = R AT AR Y 3F ELX 7E R B Bl P sk Tk AL
BEFHE LR FIRMES . X T B, BN ILEFH KRR
B R0 @A R R RO E B R WA R R H A A
HATRME . N TR EBENE. FEY R RRAR N L, 4

HO“HE” HEIrk.
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£ 7.10 PEREIMEBANSENL*RBS P) B

1981 ¥ 1982 EHRMA L4 (RTT/HKED)

Le Sueur

t

Sibley

#t

McLeod

#

Meeker

th

1981

1982

P

1981

1982

1981

1982

P

1981

1982

o1
o4
55
o7
63
67
69
71
75
75
78
78
80

1495
1222
1200
1254
1358
1416
1428
1146
1347
1474
1382
1392
1441

1719
1405
1380
1442
1562
1628
1642
1318
1549
1695
1589
1601
1659

75
78
81
83
84
85
85
87
89
89
90
90
92
93
94
94

1652
1544
1536
1541
1570
1554
1601
1587
1435
1676
1599
1647
1643
1656
1592
1619

1982
1865
1843
1849
1884
1865
1921
1904
1722
2011
1919
1976
1972
1987
1919
1943

71
73
76
76
77
78
79
79
79
79
79
82
83
84

1524
1448
1483
1489
1489
1465
1427
1493
1497
1455
1496
1449
1481
1419

1752
1665
1705
1712
1712
1685
1641
1717
1721
1673
1720
1666
1703
1632

31
32
35
35
35
37
38
40
44
45
55
56
60
68
73
75

79

1047
814
1143
1263
1318
995
1286
1000
1036
1251
1308
1059
1413
1309
1404
1282
1450

1548
895
1257
1389
1450
1095
1415
1100
1140
1376
1439
1165
1554
1440
1544
1410
15995

¥ Douglas Tiffany,

2 7-10 MBE TR PO ROHFHE, EET —MHEREN L

FRES. X1 100 ZEE - BFERK, LBy, 25K
BAE—L KN 6 HE X6 B, MENEHBNE, 2T
Wt ™R80 P A X 1981 ) 1982 & @iy T34 8 Bdik B
ﬁ?%)ﬁ]ﬁﬁﬁ]ﬂiﬂgﬁﬁﬂﬁiﬁgﬂﬂlﬂ&ﬂﬁ (Le Sueur, Meeker, Mcleod,
Sibley), H&RRE Xt LM EREHAREW.

7 AX S AR 7 1 = BB R 4 L DE A (A 2B R B BR Y

ﬁﬁﬂﬁﬁfﬁ}ﬂﬂﬁﬁﬂo‘ BEHRISR.
7.11 HFIBH R 711 PRBIENE /D Midwestern 2Bt 8, fr

PR ME K RICERE SR XS BIE RN T B PR B BRR 5
— AR A EFK BB . B BTA ARG
R, RAEERIZR. BNRAREFEHTEEZA. BEkaT
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AATEH, BT RER:
SX=¥:9, {4851 Nt 0 HBH:
RK=WR%, R 1 NHENE. 2 hBIEE,. 3 VEHE
YR=JZ H SRR A4E 3
DG=8®@%h, RB1 X§t, 0 HEL
YD= B3 B H 5 9 5 3
SL=3p48K (£50

7.11.1 B TFHAMBRERR . =B E8E—1, BE B RiR
X, BEEHRBOBREEEENERGRR, SFKWE
BEHEN, REBER “RARK”.

7.11.2 [ERFANER, BG4SO BHEY, BENRNER, B
K, LR, HAH--EBHER.

7.11.3 HRWPERE, RRIEFBHNE. @) EIFRN—EL
(b) FENtE PR ER— B

7.11.4 BB, WERENEK. ESHRED. BHNEHRE—#.

7.11.5 ERIFTA QAR SHTXERE, HEXT RS LHRRK
FK R BIEE, RIS AR A TEENER.

7.11. 6 Finkelstein(1980) , ZE¥ ¥R B9 v B IH4E BT P, “ -+ [a ]

| AR SBUR ST OB, MR TR R R
B, A T BB 25" . SRE, A, I SAETR R R R R
8L 70 H B 2 B IR R R K T SRR Bk BE AT B 32
HRBREWS, BRILATET. 11. 5 PABIEUN, B4
BRI, ST AR SHRIAG 2 S HIRBE RIS R.

£ 711 BAME

N
i

SX RK YR DG YD SL

25
13
10

7
19
16

35 36350
22 35350
23 28200
27 26775
30 33696

[+ TS 2 NI - U VI o T ]
S O = O OO
W o W W W w
= e B e B e

21 28516
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(&3

7 SX  RK YR DG YD SL
1 3 0 0 32 24900
0 3 16 . 18 31909
0 3 13 0 30 31850
10 0 3 13 0 31 32850
11 0 3 12 1 22 27050
12 0 2 15 1 19 24750
13 0 3 1 17 28200
14 0 2 0 27 23712
15 0 3 1 24 25748
16 0 3 1 15 29342
17 0 3 13 1 20 31114
18 0 2 11 0 14 24742
19 0 2 10 0 15 22906
20 0 3 6 0 21 24450
21 0 1 16 0 23 19175
22 0 2 8 0 31 20525
23 0 3 7 1 13 27959
24 1 3 8 1 24 38045
25 0 2 9 1 12 24832
2 0 3 5 1 18 25400
27 0 2 1 1 14 24800
28 1 3 5 1 16 25500
29 0 2 3 0 7 26182
30 0 2 3 0 17 23725
31 1 1 10 0 15 21600
32 0 2 11 0 31 23300
33 0 1 9 0 14 23713
34 1 2 4 0 33 20690
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(8E3%)

15 SX RK YR DG YD SL

35 1 2 6 0 29 22450
36 0 2 1 1 9 20850
37 1 1 8 1 14 18304
38 0 1 4 1 4 17095
39 0 1 4 1 5 16700
40 0 1 4 1 4 17600
41 0 1 3 1 4 18075
42 0 1 3 0 11 18000
43 0 2 0 1 7 20999
14 1 1 3 1 3 17250
45 0 1 2 1 3 16500
46 0 1 2 1 1 . 16094
47 1 1 2 1 6 16150
48 1 1 2 1 2 15350
49 0 1 1 1 1 16244
50 1 1 1 1 1 16686
51 1 1 1 1 1 15000
52 1 1 0 1 2 20300
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KM S EERF

v il

i
ll“F

S AZRMICARCH, ERERTEIEE S AR, SN
B mTRERPREEAERMAERE, EE/S. BES
g, THEBZBRBIXANEERMRERN. X—&E &R, &
BHRALLHRES EHEWRE, BRAETHSHE 8. R
ERMFEEE N — R EE: X —MERERS M ERF

8.1 {TARILLH

ﬂn%ﬁﬁﬁgﬁﬁ Cos €1 Fll €35 ﬁ?@%ﬁ%%ﬁ
a X +eX,=c, (8. 1)

Xt B b BT RBIEESL, MR B2 R X, f X, IRHItR s
K. B, X, fX, HWELEGHNE, BF X, +X,=50ml,
ERB T, SHERAEN X, H, X,=50—X,, BAHE X, RN
BAbRGE X, F1 X, P EHItR R B RBRE LN . Fl, LA
BARMNHNERMUTRABMNERRMNQSESER S, ®F
—HENER.

mREFAX G D ﬁ{uﬂﬂﬁmlﬁﬁﬁ&i WA It
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—PHAERRRE2EEN X, 5 X, AXENBERNER, BT
TR RBAT T L. RIS T =1, JE3L&H:
ST ri:=00 X riBEET 1, EpStimeR. BHE, RIE:
AW LT, HrbBORet, RATE X, A1 X, RILLHR.

X HRAY RE| p>2 MEERFR—HALXEE X, X,
X, RICEHR, MRHFLEER oo a1s =y ¢,y #7]

C1X1+C2X2+'"+CPXP=C0 (8-2)
ERURN . XFER, ELHE—4 X TUHEERRE
ng (CO_Z:ACij) /Ck (8- 3)
2

SEAEROMEREOTFAEL, £ FHAERERLH—
MENLHEY, X, SHE X ZEMQLHXRKTH . BRI
U RE. RMERER X XTHE X 0EEHE80. m
BKH REBE 1, RATER NS Wi 3R,

BN M BB R RIERER, MAATUNER —
AR, BFUREERKNE— BN Rfhit. 78 TH
TERE MR ERFQAIEMER. SX— st kKRS
fha. BIERREME, —EWHER, MR M %
AR, (HERNERNRD.

B, MECAEAME, KBOHRT X MR MIESHER, #
RRBRIEIO— A BB R, BEFZRES, X HES
PR RRTTRRM. Fof, HXRBHRIBERIED R EOR
BB . Ei, EATERIANN R AT L.

ARHR, BAUBHOEBTERTESN. FEL LR
R A SR TR S S BRAT B SR AP0 I AT R A3 R RS
BRARAZ “F° NEBEAHRER. B 8.2 HE, AN
B — T ESRILPRER, HMRXEX b — 5
BB BIERBRE, BRRB C Heh 2 AR RS .
RATHEE 8. 3 HEITIRIX — M.
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8:2 Aftafgir—1iad

LM BT ER BRI KRBT E. B, R
AR HZERREIE ‘
Y =B+ X, +8.X;+e (8. 4)
FREX MX, WERXMEXREN . EXRFEB SXX;=
2(X,—X)% RS (a8 9, kB

var(Bj):az( 1__1?_%) (SleXj) (j=1,2) (8.5)

e rh,=0 i, B, F1 5, T EZREIB/N. Hribginl B, X
BARKHY KT . B, Fr=0.95, SX. X, (FA%E, B H
R ;=0 BT E) 20 fF. X&, SHEMIERLERN QTR EBH
b, fEAStEH E‘Kﬁ?ﬁ&ﬁi@ﬁiﬁ&%ﬁ‘]’ﬁ%%%ﬁ"kx
BEHER .

p>2 BB S p=2 BE Pl RATATLIES (RIEES- 100,
BN REM T ER

var(ﬁj)=az(1_}R§](S}(.1lXj) (j=1y2sp) (8. 6)

B 1/ A—ROLHAE  NMHEY KB T, #Hick VIF,(Marguardt,
1970) . BAE X 26 X, AT ABRAE, (18 RI=0 M RFF SX X, R,
AVIF #Rmm T HEREMHELRE, WiihtR s Emrs
I K.

LMt SFmmAaEN T %, BESREAKRKEE. MRk
myE, Lt TRERFBIELREA MR SX,X, HNIEXHZD
BEBE/PHFE. SR, XA DT 8EK T E &R X
i3, '

8.1 LERES

Hocking 1 Pendelton (1983) B[ 8. 1 il “RIEEH” B T it
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HEREEHRNRR. XTEERR, SEMEREAER X A1 X, MRS
B — AT BERI S WS ERE X, M X, BRABHKRESHWNERY
BE. SE—-TEEER 6 O, Rl HiXETEH e TE. &
EH TR AL, FEARAREN  MRREEFE—FREL L&
FEHTRBITHAFEL, FHOBHAREEN. X— “BE” FWEHBIE
ARAKES. B—Hl, BF “B8” MANTNT R ER. Xt
HRTN, ERUERR—EE. FRNETRBESHEL LIFHOBRAER
1. MEFR, B85 X, 1 X, SBAR 45/, BB X X (&

B EIAEEETHEN. EHISEEENASBENMSIT.

Y

Xy

8.1 LM E (Hocking 1 Pendleton, 1983)

8.3 #oMmER

ER—HATBOILKHNERE, RASX BKA—-1%5T
EEAHHIHEARRERE S . XE, HXREMVIF 2R

Mgt R. S—FTRRERER 6.2 BRERM. HER
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RiE, 8.2) BRE—THNMFEc, # Xe JLFET 0. XEF, A
MBEKERFELS WWE S e, XO)TXe)=c"X"X)e T+HERETF
. RAOTATERA. X ¢ FIEMEE . X Xe KFETX XK
B/INREE(E » 55 7E ¢ BU XD T B /MR E {8 A9 -4 1) B a7
XM EREETN S, MRER/NFEETS /NS, 772N S
LMt . BEAB/PMEEEN /MK T X MAIMRE, SRR
INFRIEER K /NEEYER) . 1 7.6 WigHA, (XTX), (#7742,
BERHEXEENFEETEREL2ARN. B, (FTE)
BAEE A AT (X7X), {3 Belsey (1984) HFRREN. WH
X M5 R RSB ALRITE TN, NGE B A A R A IR
5 (22, X AARBRERTZENIE LA /NREE 7 &
MFERESIFIEERNEIEESE, FHXEEREXIEPBIYS
FEFFIEE P — R R . ETHEERENITE, TG £
RZRFIEN.
—AETRIEENE HEFRI R L XN

k= (B KA LS/ B/ MG AEAED (8.7)
ERTEHET 1. KR EREIREHE. ¢ RESMITENEEAK
HARER BRMZERN— B, BHEIEREN—TFEIHTEY
EXRAKRKEEN. LR H LM, M .=>30 A RAE 4K
#, HEME FHEE AR,

kTR —BRESR B — N E B A R AEE B B oK E A0 B /)
i, XMEBEXEER IS AEREANSE 248 . Berk (1977) {EBH
T, kBB MVIF, HBKENTFHFR—AELR, XETHE—
MEHBRELTAZERKZHES.

V2 ILER P S W AT DABURA — N8 FIHEZR . i Cook (1984),
BRERRNGITS B R B WREA G BER. £ IBF/EHE
B

— A RWIK, R

Y,=XB+te
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A—PTRBEAR, SPRER R E
Y,=ZB+te,

g, REAMERAND A, JFE BAHR. XFAERK
XKale, frfERNRMNZ 7, TIARMN X 17 PIREBEE. &1t
Z B GBENMOFENN— I EEAEA 8%, BT —1
BRI BT AR LIkt £d h—4 p' X1 [
&, dBRBHILEN— T REHE. BT EAMKEh T
BT AL X, TR Z. d7B 772 A9 3% B T LA th iUl
THHEHFTHE,

A
Var(dTﬁl BUSEHDD d7(XTX)\d

Ald|2>= ~d ') d

(8.8
var(d" B| $FHEHD)
(8 8) RAMAERR, BB d, BELEH LB AT
KABEIHFTE. Z 0 d M3 BULFITE L2 P 10 T LA A
BRI R 2 BT |
K B FRIZ AT LU (8. 8) Sifi. B AR d.
BB F BRI Z, 1 Z7Z 0 XTX 5 MR8 — 15 R
E— MBI BT RIENTES N 1 5D, RARN M8
Teg. PR IZET, XTX g% FHIEX f% T % T ik
0, i Z MRS Z7Z X BTTR LN 0. AEMHEX L, Z R
BREET X MEXRT. |
HBBE F AFEYKET, Wk d, 8 MUEN 1, i
HEHH Y 0. MBERITEZBFETRNY. B ©, 407K,
&7t M. X2 d B R AERIEN B MR T TENAE
ATREAIR A A S . RATATLUED, % d fEiX—2eh 25 bt
(8. 8) WA R 5B/ MR LEE NET i X 5%

#0 B R AF B F O
8.2 —iIRKLEE
iX—|F i Dennis Cook $##i . — AR KA BM— /DB 1w
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THIA X, F X, AR EY R G, RFHEYRB. —RBIEHEX X
XA, XR2X2HTFRIT. Xi=08K kg, X,=0 8 lkg. HRIKE
120

— e e
= R =)

0
0
1
1

EXR—ANEX®RIT, —SARBRHHEH. = VAZE, XUPREES T
XK HHERMT 6 — S EEEE. i TRMMEEY F 1 50ke R5
8, BB FAH /b A/, B8R X, =X, =48k, M T 5 Wik . Xk,
WLt

1 0 0 1

1 1 0
X= 1 0 1

1 1 1

1 48 48

XML AR B R R EIREHEN, 1,=0.9989, HVIF,=VIF,=
1/ (1—r%) =903, Béh, XF XX HEEHRE=67.9, BF F72 ¥
FARIEFER £ R 60. 1, HEHMLHBHEEMR AW . £X0)EH, X
2 W AT AR RER TR UL R R

1 10 10
1 —11.25 —11.25
Z=1|1 —11.26 31.25

1 31.25 —11.25
1 31.25 31. 25

XA ER B BBRL BT K0 = (10kg, 10kg) SR EFHH "
SREL T AP SH B0 B Tl T —&i,

* FEE. BHL
110 10
1 =125 —1t1.25
Z= {1 —11.25 11.25
1 11.25 —11.25

1 11.25  11.25 )
*x JFEERFIT AL
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WMBR R HRRER, HAMR—FE.

8 e T ARG R AR A R . B % RATREHURME X, 5
X, 36t EHEFSRMARKER. HK, RITEAR 10ke RHERRIE, B
At 4 O M 87 S A2 S ) . 70 0476 B0 ) T 0 FL BE B
SRR, TR RATTHEAE 0 — 1 F 3 R — A AT A — YRR
A G AR BURARSE , A X, A X, AR B T RS THEBRAT.
W E, MRERXPA R AAE A, WS, BiE—4 X, A
X, RAERREA K, FRPBEBIRARNEL. 3 FLBRRFTHBR
iovar(B=0?/2 * , BIRE 5 A ABE X=X, =0.5, WFTARRITHE
EXH, B var (= HAFEK "

S — AR — A USRI BT , JEARREX — R R Bt
WEEE - EBNGT, BAREMNET.

8.4 TREF

M—A-EE PR B B R R U — M RE, FESHER
&M BERTRAMERZ FEEE, HESR p=2 THZEH
R

Y=F,4BX,+B:X,+e (8.9
H5M (8.9 LR X, BRMAE =1 MEEEHTHEER
Y=38,+BX,+e (8.10)

2 RIS, BRRAIN 8 WATHEIGE, RITBER (8.9
R Y 3 B RAKBIERERE, D RREAN T Y A B
FEHEEERL RATXER SX.X, =SXX,=1. XA
(8.9), B WM MB/—Fefb it REMI, FHM 8.5 T

var[ B, | 4R (8. 9 ]= il

2
1—r,

SRR (8. 10 JEMFHER, BNAEL FAFRBPITN. B2

(8.11)

»  FEE. EBLE, var (B) =0?/3.25,
*x  FEE: FHL, H=FLX.
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R X, J5. X XY Q9. TTE (8.9 iy B i X, ARG
Xy XY gy, B, MRRERERE, MM (8.10) B3H
A I RE MEY. AT LUHESH
E(ﬁl | %%ﬁﬂ) =B+ rifs (8.12)
Ha?%ﬁﬂ?%iﬂﬂ@ B Bgﬁﬂ‘ﬂ@ﬁ%ﬁg Br— (Bitrife)=—ryp:,
FHEATAIER . M FEBRRBRIR B MWHER
var(f, | FEER) =0’ (8.13)
EAKBET rz. AN E2RBAFEERBIN 8 BT
ROVLAHE i FRBRBEIR B WHITiRE mse (B | FHM
), HoAp mse & XN
mse (B | FABED =var (B, | FRBRED + (RE)?
MiA |
mse (B, | FEBEE) =0+ (r1,3,)°? (8.14)

B (8. 1D (8. 14), BIMNBRHHRE
= (8.15)

TRERE ER MG 8, Bl mse (5| THEME) <var (3|
SERRED . 4L (8.15) N 8.2 fiin. R rLEE 1, THEE
MILF SR LELRRLE, WXt rLMEME, R(8]<<o, T4
BRIE . XF, HBEPURBEE, —BATFEBEREM
SRR LIGEIXT 8 BB BRIFEUMBRE B R K
EHK MR B 50 BEH, MER|8;| /0 B/NHERE A, H
TXER—RA, EERARUFTEAFEMBRAERMNL /0 A6k
B/PMEITERR .

HEEAREREFNE—FE. EiFZREES, RITTHE
SR—THXMBIHAZRES, E5R2E 408 LFHERRY
FR. E—HHOTNALIS X —AERTE, HETKER
LSRR XA, BRI B AP E IS A B T8
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—AEar.

31 LXK I, S22 n
B W T E

0 A N N . -
0 0.2 0.4 . . 1.0

8.2 K- RATRMES— I NATRED

B8.3 WL EREUR |
ENPABES, BES 14 M, BH Carl Hoffstedt fyE N THREF
M—ERkEZENTLEX. ENHRERIFERE ERB/ATERTE
(Y) 513 M A[ gAY AE LR B AHER R . BUE 6245 1973 S B JE IR M AY 39 Bt
REAK. BRERS 1HKFHN
Y =RATE =193 8 BAHRBHTENFHE
X1 =LEN =BmKEHR 8
X2 =ADT =PTiteFHBEHE (hD
X3 =TRKS =REXBHLWMARTHATH
X4 =SLIM =pstsR¥ (£ 1973 5, /AT 55 FB//MRIRED
X5 =LWID =iBREE (FKERD
X6 =SHLD=HRRISMIBRERE (&R
X7 =ITG =gEBEPEFXENREERDZHRY
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F 8.1 MELARMIR

Y X X X3 X, X5 Xs X7 X Xs X Xu X2 Xis
1 4.58 4.99 69 8551210 1.20 0 460 8 1 0 O
2 2.86 16.11 73 8 60 12 10 1.43 0 4.40 4 1 0 O
3 3.02 9.75 49 10 60 12 10 1.54 0 470 4 1 0 0O
4 2.29 10.65 61 13 6512 10 0.94 0 .80 6 1 0 0
o 1.61 20.01 28 12 70 12 10 0.65 0O 2.20 4 1 0 O
6 6.87 5.97 30 6551210 0.34 1.84 24.80 4 O 1 0
7 3.85 857 46 85512 8 0.47 0.70 11.00 4 O 1 O
8 6.12 5.24 25 9551210 0.38 0.38 1850 4 O 1 0
9 3.29 15.79 43 12 50 12 4 0.95 1.39 .50 4 O 1 O
10 5.88 8.26 23 75012 5 0.12 1.21 8.20 4 0 1 O
11 4.20 7.03 23 6 60 12 10 0.29 1.85 5.40 4 O 1 O
12 4.61 13.28 20 95012 2 0.15 1.21 11.20 4 O 1 O
13 4.80 5.40 18 14 5012 8 0 0.56 15.20 2 O 1 O
14 3.85 2.96 21 8 60 12 10 0.34 O 5-40 4 O 1 O
15 2.69 11.75 27 7 55 12 10 0.26 0.60 7.90 4 0 1 O
16 1.99 8.86 22 9 60 12 10 0.68 0 3.20 4 0 1 O
17 2.01 9.78 19 9 60 12 10 0.20 0.10 11.00 4 O 1 O
18 4.22 5.49 9 115012 6 0.18 0.18 8906 2 0 1 O
19 2.76 8.63 12 85513 6 0.14 0 12.40 2 0 1 O
20 2.55 20.31 12 7 60 12 10 0.05 0.99 7.80 4 0 1 0
21 1.89 40.09 15 13 55 12 8 0.05 0.12 .60 4 O 1 O
22 2.34 11.81 8 8 60 12100 0 4.30 2 O 1 0O
23 2.83 11.39 5 95012 80 0.09 11.10 2 O 1 ©
24 1.81 22.00 5156012 70 0 6.80 2 0 1 0
25 9.23 3.58 23 64012 2 0.56 2.51 53.00 4 o0 0 1
26 860 3.23 13 64512 20.31 0.93 17.30 2 0 0 1
27 8.21 7.73 7 856512 80.13 0.52 27.30 2 O O 1
28 2.93 14.41 10 105512 6 0 0.07 1800 2 O 0 1
29 7.48 11.54 12 7 4512 3 0.09 0.09 30.20 2 0 ©O 1
30 2.57 11.10 9 86012 7 0 0 16630 2 0 O 1
31 56.77 22.09 4 84511 30 0.14 18.20 2 O 0 1
32 2.90 9.39 5105513 10 0 12230 2 O 0O 1
33 2.87 19.49 4 135512 40 0 7210 2 0 0 1
34 1.84 21.01 5 12 5510 80 0.10 14.00 2 O 0 1
35 3.78 27.16 2 105512 3 0.04 0.04 11.30 2 O O 1
36 2.76 14.03 3 85012 4 0.07 0 1.30 2 0O 0O 1
37 4.27 20.63 1 11 5511 4 0 0 .60 2 0 0 1
38 3.05 20.06 3 11 6012 8 0O 0 .00 2 O 0 0
39 4.12 12.91 1 1056512 3 0 0 10,40 2 O O O

.
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X8 =S8IGS =KBBHEEEFSXHBY
X9 =ACPT =B PEREEHARH

X10 =LANE = #3475 7] b #9388 %38 83K

=1, MBERBEBHEHMERRELHE: 00 KN
=1, MRRHETERELH; 0. N
=1, MAERETHEHELH: 0, &M
WAERARE, 3830 S, EARMEREAK FREETH, BOF
RETHE, MiR2#ARAT EBREBR R BELRE, FHHRB FAI=PA
—MA=0, WA ARMERMC. TN, FaBEEE RS RN ILEN,
DHMEG— BSR4 RBRMNI. RFXEHITRM KRS 2ME 35

X11 =FAI
X12 =PA
X13 =MA

o

% 8.3 xELHWAMEA

53t

PAER

-8

LEN
ADT
TRKS
SLIM
LWID
SHLD
ITG
SIGS
ACPT
LANE
FAI
PA
MA

13.7

. 065
. 0C4
. 100
- 124
- 134
. 014
.- 475
. 713
. 067
. 027
. 543
—1.
—0.

01
548

o B - T s S S - B o S o TR o e R ate e 3

<

. 87

. 033
. 034
<115
. 082
. 598
. 162
.28

. 525
. 043
. 283
.72

.11

. 976

.99
.94
.12
. 87
.52
. 22
.09
. 37
. 36
. 56
. 09
.31
__.0.
_..._.0.

91
56

o?=1. 44, d.f.

=25, R*=0.76, RSS=235.89367

% 8. 3 I —NEBIHE, EX LSRN E AN HRES, REAR =
0.76, HEH —AREN -EBEES 2. X, REEHTENEXE
te—a. X FHRMESEAE AN, BaitEaxayER. 8514
AR BREEN. EHXFR, TR FMER—AER, TARMK

BEHE.

AR, PTA RS R R BT R R R BT KR &
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HBOR A= (4.50/0.051)2=9.4, Wij VIF f{tih TRKS B 1. 9 b E FAI
B 9-1. ZEBRFBIFR, XMXeBIERGE, HEEAIDIAIAR P TEHBN
&) 2R .

8.5 fRiEMIZS

Xt n AREPHE T BITURT ¢ ~E8ZE X - Xo
M— T EAETRY. ERENEN D, BERNNEN p. BEX—
B, BMAr ERE—TARBESEENZHHTES, H
RN IRERGE BN, W4 =+1, RME
Hi@ g R, &=k,

FAEEE. FRAREEZENTSEREEN

X.nXE

Y~Xﬁ+e{ﬁ;k’ X 1 ‘ _ (8.16)

e:nX1 (var(e)=oc%l)
MR <<t , BERNEE TR BRIOIAERD BW—1H—
thit. A, BAE 8. 16) IRGMY 5 X ZEIRXRRHN— k.
AT LLAIHR X 4 BB ERE X, F1 X, SR FRERL, K
X, FnaXp, p<n (Hrank (X)) =p), X; AnX k' '—p), X,
HFEEAPHEEHN, X. BAETEBER PR ERHE.

5 X 2R X, X, AR, AT LR B B Hp B A
pX1l, By K—p) X1, 5828 Q.16 fUEHFEN

Y=X,B8,+X.B+te (8.17)
Rig, BEMERT X.B, &5
Y=X.B+e" (8.18)

BE—MEENTEER., REYL=0r, FMEE (8.17) M
(8.18) BAHFIH . 8.2, ANESMEBFSHA Kb HHERE
ARFEH), W H XS B BRRE T A AR, BT BeE
BMEMYARREKN. HB5h REX 617, R >, WAFEHE
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WE— M, BERINRET ps<e T H, BRI BRERE
(8.8) HHEPAIME—mIMIT.

FAREREBR N RSN\, 2R3 e EWHE
BRENAXRNBEER, URRRBINAEEZNALE. #H
MBRRMETXRHAER, REELHEEBERE, FER
AHAKBEAZR. |

LT EHRMAEE XN IBHAELAGRTEN.
S LITER X EHRMEFETE, IR HFEENRE.
— P —HRRE, EROEERRERBENZSHTET FREE R
M, FEVEFRLLSE R W BUBE S T,

FEFEERP, RITAB=&XX)7'X"Y £t B {2 A
TR/ATFRE, FARERN X EHENN.

8.6 MBELRENERETR

EE-TETERAMNSEN TENEEMBEEREN TARS
WE RN ERIBENAR, UEASTMEENOEEREN
/e 58EMMIN.

FEREABEYRIED, B =13 M EBEATR, §F2°=
Bl92F Tl B FHEER, GRZLEMNANGSRENEY. R
i, XI3ABXETUES LR, %, TR11. 12/
13, BDFAI, PA fiMA, REIERER. HE—RBUFREHEA
BRAUKAY . BUXEAE RPN — I TE B AFENTEERASEK
(XA REAFENHEHHERAE - FTERELEN B HEL
BB R FAI=PA=MA=0 ) . IHERIITUX BRERS
X=%, RELFLET. IBTREHINEENE. IRENYHE
B i 280 R ey 4RI IR ST R B B0 S SR, AN B IR T A
SWREER . RINEZI G X —REEERD S EST. 7
XERMFEF THHTATERABRN R EABRERN 2R 8

. 220 -



#. :

715k, R LEN WAEE 5 ENAR, HbhREQBBE
XN ERERCASERM I BR. BREEARE "KLk
B” M ‘S ” A, MAZBEHERLERTB L. WR
RITEBIRPERFELARRBER 1 £H, mTRMNBREHMFH®
RERE, BAKA R 1 MR mAX — KB F. R
M, fERTEDIR P ECHBMESR, HRABNMNER, 7AX
MR EBE AT EEBRRFRBEE —NB/MMIE. TR
B¥HHMm, MERBULFAZE. i, W AARM LEN &€
ROHXHE, BRIAMEKREBEE LEN HRA. |

A, RE A B AT RSB AN R 8192 B E 512 4
& LEN RBERIRIRA, IR 512 & LEN BAG KRB
R, REHENRER, BEESLHEL,

EHEER B AR EBEITERE
MER, ERHERNAS. S, EREMRES, RENER
HERWABEHXHOTE, TUHENOAGRAE, SHAT
RE—HER]IEFER. X, W4 1Q N AZER, ATLUAE
(E:SR b T v

8.7 kF&E!: RFHAE

EFZ RGBT A — R SRR AR AR TR
HEBX—HE, ERARERTE. BT, —BBRNE
FEB. EEA-THTEATREE, HoTRARERRMRE Y —
AFE /N B BAREA X BT 8 — A B A AR T B 2 (0 HEY »
BEELERPHEMEHMAHE. kAN FE  ZERK A
RFREH#TITREHENSTR. EHEILAHHRIA AR H
RERENRRE, MEHFWNHTEZERF. RIS LHEELK
k.
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BRI ESL—MARELEAR, ATRESFH/DE{D
BILANTH. HoEFamn BN —&iER, BF N TFE.
R R AT i R R o s B R B

ZXEEA =FEARER, —BHRNEIFRERE FS, FmHE
% (BE), fMiZ# (SW), EFS FRBME %, #EMATE: &
BE 1, {5 E; #£SW i, af AsiERMN, s H =,
REX_— “HE” TR —4 I R

FS 3B F 7. B a b AEBFH. #R— 18 EE,
SRR RN EIHERK. XL —F. KK, &
BRI PR U T =S NENHEZER . (DHESE)

- BPHEERARE. B SRR R SR A R 5 R B 4 X E

BA; OO S5HEEMAERML, XN TRE, R HENEBRE;:
QEERMEAUSWERY, BNHTERFBKMN -5 F-
it B, XHEFS f, RITAKDI 11— TEAL Rl
ET—5, RIVREENE AR nBER S, RATRFE—
WA — R, BRWEEIEHRN, TR EIERNT -

FS.1 FHEIR—PHXHAEMR/AD " BHEIE.

FS.2 #ES—ITHEREANZEERN F-EE/NTREABES
ERRETE . XABGEN F-IN (8%, S4r#b, i
B G BRBIHE/NT (F-IN'PRHE L .

FS.3 YMATFT—1THZR, 2FaXEES I THRIL
R EE L. XA EERR. EEFSEST—
TMEMANHERANCLZ8EEIEPHETER
HHERBWEHAE K. Berk (1977) A HETHX—
BRAHBEFENEY GRRAR&E2 D, FEREF

| FiR R AR E LR BT LT E R HHFARZE,

XtERITEE (BF) FE:, BRTRIMNEMNZSER TR, #H

g —EEE—NERN, ERFS K. EHFEMAALTES,
EWHEHNEBRREARNIR: R F H. XEHTHIEE R /&
. 222 o



TR, NERHENPBHRNOFEFHETEARE, 5Y H
A X RPN EXER/DER. BE ML RRIRS FS A%
{eL. |

BE.1 FEIRHELEMKND p°BEILLE,

BE.2 MREBFFETEN F-REEBRKTRANATES

EWBEEFIL, XAMBGEHR F-OUT, |
ZEMBEINAETFS FRIBEFE. EF S ENE—%, &
MIEEMFh LS. Win— T8 HE—ITR, BRI EE,
ik, SWRHRMBIAR SR
SW.1 MEHEYIMENSFELAERNIER, HH-IHE
RENMTFFOUT Y F H, BE/DFEHHTEH
MR I 3.

SW.2 WREHPERAXEZNEER, MYHEENEER
ERER R HELAATRERETRERM RZEX
RO, A B/ F HNEREEEE. X1 RRAE
SW i BPRABELEN, ANTEBEELRR KL TR
s mAEE.

SW.3 WMRERSFHAIREBNEERE, ENFR—ES5
AEBERPH—PTEEZH, NRZHRER HL.

SW.4 WMR—-ATREEFMFS PHEEN F-H, REF KX
T F-IN, FHBREZREN, W3R MARER
bk,

EARIVFR AN, %A F-IN % F-OUT ${E, 3311
XEFERAERMN. R F-IN JEE/D, W0.01, M FS HEG
— B —BAUBEAHLEZERNE TR MAIER b %,
HunrwERF-IN f—A/ME, B B ERHF . RBHEANBE
BEBRENEE. XWX —LHREEAFAEEIESIEY. Butler
(198O fF AR B B A ER B H— M EFHES N B
CAARGEHTE—T BRI MA—ITZEN p-H. CEERAEET—
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A F-IN {8 @ %, F-IN fi F-OUT MARBEEATN. &
filifE 2 M 4 Z .

BEABESEE () RiOBAWNES. 1 PLHPER
~HERERN SR BT R, RITEFEF—IN=F—
OUT =2. 0, AR, XIESHMBHEEEEREARFAN. B
BAUEH FS Fik.

FEFS PHAE—HIERKRIGSWN TR BV EHEXHN—
AR, iR S 2HBBY 5 ACPT MRIXRBEBKRY . HEH
0.75, BMEBRARBPHE IR, BAHMES 4 NFEF4
. 3% ACPT % ,RATE 5 EWREN BT ROMAEXREL N
5 FAI B /MR (X ED 0.015 EbE S LEN B K
—0.45,5X#, LEN 5 Bk AR, R3F8. 4. AX— ¥
AKX IMA SLIN, SIGS AR PA. T~ HFENERE
TRKS, Wi, BAI1BBI TRKS £ t=0.95, hF (F-IN)VZ, x
B ZEMA TRKS 20, BAIELS Kik. RRAIEH F-IN
B—AAFERME, RANTEBEI - MARAARRE. A, FHFE
(F-INYV?3J 1.5, WiAR 144, W SIGS REPHEA. BIIRE
BIWR PN =NTEENOER,

8.4 FS F ik

&L RS -

R 1 2 3 4 o 6

BE  1.98 3.19  9.325 8. 81 9.94  10.56
(5.64)  €6.21)  (3.56)  (3.38)  (3.85)  (3.96)
ACPT 0.160  0.145  0.101 0. 089 0.064  0.0628
(6.94) 6.7  (3.72)  G.17)  (2.12)  (2.07)
LEN —0.079 —0.077 —0.0685 —0.074 —0.0635
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(83

EESPWNMTS -

At 1 2 3 4 5 6
(—2.99) (—3.10) (—2.72) (—3.02) (—2.35)
SLIM —0.103 —0.096 —0.105 —0.103
(—2.39) (—2.26) (~2.54) (—2.49
SIGS 0. 485 0. 797 0. 701
(1. 42 (2.16) (1. 83
PA —0.774 —0.743
(—1.89) (—1.80
TRKS. —0.089
(—0.95)
d.f 37 36 35 34 33 32
a* 1. 76 1. 45 1. 28 1. 24 1.16 1.16
R? 0. 56 0. 65 0. 70 0.72 0. 74 0.75
%85 WRELBMIER BE
L mx R? R WP METEREWF
1 0. 7605
1 LANE 0. 7604 0. 0001 0. 01
2 ADT 0. 7604 0. 0000 0. 01
3 SHLD 0. 7603 0. 0001 0. 01
4 FAI - 0. 7592 0.0012 0.14
5 LWID 0. 7579 0. 0012 0.15
6 ITG 0. 7562 0. 0017 0. 22
7 MA 0. 7521 0, 0041 0.52
8 TRKS 0. 7450 0. 0070 - 0.90
9 PA 0. 7521 0. 0071 3.57

> 225 -



X BE 8k, BB ItERBR. RE || <<(F-
OUTHV*(H, F<F-OUT), BAB/MPHIt | R F T B8NE. R
BHERTHREENEIE, FFRHEEZRERPE IR F K5
B. EEX—d%, HBWEFILnE. B F-OUT=2.0, BE#
SR EEMZELREE) HE—-TURS. S HRPHEY. BE
FER S5 H FS 183384 . |

£ 86 n=100, k=50 P— P EHHEIPHER

HEBH, Hr—fA<

B F #
F P R? P18 .25 . 05
Ve 3 50  0.59 .13 16 (32%) 6 (12%)

F—IN=2 16 0. 48 <.001 16 (100%) 11 (69%)
F—IN=14 4 0. 46 <<.001 4 (100%) 4 (100%)

BETERNNE BESWITERBES, WWERAK, 3FA
FRAMEZ. aELEIHEDNE SRR AKRS] T2 08
. BREEAZRSMFEEER. AL EEEER, X§
BHRE-PTERMRAEMEEBAENRE. BTEERN—1T8
M2 RARTFRETEHIANRE, I B BRIZER M &
. ®Ja, ZFRAAESESHKELHEEE.

FR— MG F. FERREESHENRE, 4T —1NF
100 PREPGBIRE . MPTEERY, 50 MAEEN X, -y X
WATER A FEMA0, FHY 5X MPMELEMHLEBLB T
AT BEPHFARFHREM I WBEN. ¥ 2T X, £ Xy
[ H7ESR 8. 6 MISE— T4t . %SRBI S8 Ky M1 B30 7 B B L
B, E R*=0.59 BREKBIFEA. BMI F-REE—FES TR
HBHRE, EXHEAH HH p-HH 0.13. Rencher I Pun
(1980) #l Freedman (1983) 4 TR LIHERL, BT -HM
BRETORMABBET 1. AT B=0 WNFTM/ETNE, IHNTHL
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TEERAZINAY . 76 BIR & AR, 50 N F AR H 16 4
H: Gt 8 p-E/NT 0. 25, i 50 N 6 NN p-EH/DT
0.05, 32 8.6 ME ITHRWA F-IN=2 ¥ FS B 3B M RLH
B, R 16 ~HTRWAE, R BT O0.48. ELARNEH
HrE, RITEREBDTENT. BN F BREF TR
/N p-{E, /DT 0.001, FFHEFBRP, 16 METESTH 14K
t G BRAHRA p-E/T 0.05. BRTHFA™HK F-IN=4 5, 5
STTRMFE 21T REH4TEER, R*=0. 46, IR T Fr XL,
BB EHEEHIEE /MO p-1H.

XA FEBESH. Bk, BERNED RTINS
BHEREOITNEESUEFEEER. BAERDPHETENRE- K
“XE—ARK, HEHBRKH - F-H. KR, ERNER
5 REAHER, R BB K. Freedman (1983) B T »
AYEBESE, R WIEME RN &/ (— D fET &S, R* BR-A M,
F Al EEIR K.

8.8 WE-FEMEN

BT RENN FEESFERRS. 5% RITLFILETE,
EE—NENGHHE. KR, BEA - PERRTERE, TR
B RN RIT T, EX—Y, RIMNEEETRNIRZNAE
M. MR FEERS BHTRELHEX EFF, Mk
—FEEAR, —FTREMR, XTRAVEMEBNE Rk AR AE,
BE B T 9 35 0 3R 1 i B IR B A

— A FEMRI T AR A R TR LA . R AT AR/
FE., REERTUEZN. EINAEN—MESER, R
S E A AR B iR mse(3) . M—AMEBEW p A B
B, EXJ,H
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J,,=31-2-§mse (50 (8.19)

WHTFE, HJ, MRE/PRE. T, REFARE R HEmR—
PEBER, WER — K mse 78 J, PHFBBKELE. R
X 4 3R ) R B SR X SR SRR AT T B R S — N BEDLEE AR, 2K
HMRBAIDIEHEPE » P REABNE, XRSHY. EEREH
& mse (y:) i) B4 o6 FU 7T BERE 47

J, BHEAB T — 8RR AS 3. e La ABE#1Ti4
it. AT AT J, B FAhi. B Mellows £ H B, REHAR—
MEKC,, HEHRMZESA.L, C, sJUERTEH=MEMEX
& B —Fb

R
C, = SS —Lf+2p—n (8.-20)

R R
- SSP&Z S5 b —p (8. 21)

=k —p)(F,—1)+p (8. 22)
Koo' kAT RLMWA, F, RERER “FrAETEMRSN, BES
SRPANAZENREERIT HEKH F &i+&. C, FiF%
A R .

1. H (8.20), C, ﬁi&ﬁ?ﬁﬁ’ﬂ@@)ﬂﬁﬁ B RSS,, 0%, p
fin, FEREZTHEN. XRENEEREEBRREREPEHEA
C, BIXRY, |

2. B (8.2D), C, EREAMUN FREMEMSRE LK
3.

3. EH (8.22), Cp Eaﬁ%ﬁﬁz‘iﬂlﬁ’ ~4‘Fﬁﬁ1%ﬁﬁ*ﬂ *ﬂ_“/l\'@
BT po WA F, b EHMER, SREDN. C, WX H
Bk, XREF-MEENENTEN— BT FREERR
B, C, WERRLTABINEIN T E.

4. EE¥H (8.22) 1837, ML, Ci=F,

5. M—PTFHRER, MEMEARAUTENATZENRENE.
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WMFHTE, B EFIZLHC,=p. B4R, C, B—ABEHLE
B, H (8.22), HAXNEWMARKSF, HamEHIHEE.

6. o] LU RPN TFHRERE C, WE, FHEXFHT
FEEAY, Mallows (1973) R, FHERNE C,i=p. HF C, &
— A BEYLER, BMERM C, HATBIES IR, EfI—RAER A
1. MR, (BT C,<k M, ABRIBA F,<2, H BRI
HIFRER, FREREYS, HRBAFEXENER,

C, RIBARTEERMUI, B —EROMEITH—F k.
HEBRMI R EERE THEIELH B BRIBS IS TAH,
HPRER T SOV EREEERE 4N AL

B MRE, REXNH EHATEE, EHNAREY T ¥MET
Jpo RFX—FHEMNAY, 2 Snee (1977).,

A PTHEESEY LSS5 ﬁ*%?ﬂﬁﬁﬂ‘]lﬁ%’ﬂl

AxX, BRitEWRZRE

ewr=3i—XIBw= 1fh,-,- (8.23)
FHBMBETIA (PRESS)

PRESS=3X¢%, | (8.24)

YER—HEN B ¥ (Allen, 1974; Geisser #1 Eddy, 1979)., X—
I BRH—TRFRRE, EFEA—NREERN KM, R
Bl ST, B8 — R LR ER, EABBERESS
HERITESD, MAEESFEZHEN TIE. #H PRESS —F gt
B, @H—SBSIHRGEN, mC,, BEAZMBREER, R
Ja R3TX LR THE PRESS.,

BmEE  C, WA RIEE R R 2w 5 2 8 59 %
TTFEEENEZELENE. X —REHLEFENBEE R
Pereira (1977) . 55— AT & FRER P17 SE BB M) oR 30F%
HEBIER R 8% R?, @ K

R=1-{ 12

1 e .
p](l R®) (8. 25)
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5 R KR A B (—1)/ (n—p) R E > S AR o
WMA—TBER, RP AbgE#H K. Kennard (1971) 34, R* 5
C, BEA X, BRINER—TEHRA C,.

8.9 FHEHI. FrAWEEND

XtTRE A, Me=8 REDHEHZBH R, RAIVAEX T
FARWAZERETHEITHE BN ENMNME. OB EH
Garside (1971), Schatzoff, Fienberg Hl Tsao (1968) &% Morgan
i Tartar (1972) Bk, X#E, RATATLREBERENBA F
IR XPENATFEVTATH PR, SHREFHT
Br. PBIRRRESS. MR L ER FEMTEERKMBY, Hik
TEAEAEIE R B K EBBRNH I TR E. Xk
A P Furnival #1 Wilson (1974), Hocking f1 Leslie (1967),
Bealeet. al (1967) ) A Lamotte Fi Hocking (1970) #5 44, Furnival
1 Wilson BB RXEREAN. EFARECLAEM TS
B (5B X8 W AR T8 8113 A R X0 o] BEE R AR . X
— G AIFREE AR EIEMEE. Bik{E BMDP RHE)F
(BMDP9YR, Dixon, 1983) 3L, - H w7 IMSL #E (IMSL,
1979) F#& ¥ RLEAP /483, X KZE 30 i %, RIBEE/NC,
B 5 FRBA, 5B FAERERNZL B IHR % AXEHR.

BEABEPIE (B s 6 WA, FEXE 1024 4>
R, K512 Mg LEN HAEHE=ZIN X T RHEA BRI E
BUER, 512 & LEN REMERBER. RIFANTERAX
B PREGIANHEC,, b fEdH B3 MATRYTS
BETEEAIIM. 8.7 HEAERNC, 120 MR, Hp 104
FEBER, 10 MFE. EfTR A Furnival fi Wilson B KB
f¥), ZE—& CDC Cyber72 i+HHL LT ERNE BT 1 B8, R
IHEE p=BE PSRN C,, R, RSS, RETHRERPK
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£8.7 REBMC, 120 MR

p ¢ R RSS, fRPm AR

4 .23 .701 44.8465 LEN SLIM ACPT
5 .48 .718 42.3333 LEN SLIM SIGS ACPT

5 .56 .717 42.4400 LEN TRKS SLIM ACPT

51.33 .710 43.5449 LEN SLIM ACPT LANE

51.59 .707 43.9135 LEN ADT SLIM ACPT

51.63 .707 43.9754 LEN SLIM ITG  ACPT

51.97 .703 44.4587 LEN SLIM LWID ACPT

6 1.51 .727 40.9282 LEN TRKS SLIM SIGS ACPT

6 2.00 .722 41.6406 LEN TRKS SLIM ACPT LANE

6 2.00 .722 41.6406 LEN TRKS SLIM ITG  ACPT

74.69 .716 42.6231 LEN SLIM ACPT FAI PA MA

75.12 .712 43.2450 LEN SLIM S5IGS FAI PA MA

8 3.32 .748 37.7958 LEN SLIM SIGS ACPT FAI PA MA

8 4.68 .735 39.7448 LEN TRKS SLIM ACPT FAI PA MA
94.44 .756 36.5374 LEN TRKS SLIM SIGS ACPT FAI PA MA
95.10 .750 37.4670 LEN SLIM ITG SIGS ACPT FAI PA MA
95.12 .750 37.5032 LEN SLIM SHLD SIGS ACPT FAI PA MA
95.25 .749 37.6839 LEN ADT SLIM SIGS ACPT FAI PA MA
95.25 .748 37.693¢4 LEN SLIM LWID SIGS ACPT FAI PA MA

95.30 .748 37.7629 LEN SLIM SIGS ACPT LANE FAI PA MA

BZR. BESESERPRITAEES,
AR B/ C, BRSO ESHEEIMAR ARG LEN L
B SLIM, FEt ACPT G HEREHEYMP. WA TRKS,
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SIGS, ITG & LANE P{E—4, Al B R &FH AT W, B
BATEBACITPHRANEE.

F8.7THRERY, BA - TEARHBERLKN, FHERHF
Z R RS B i — 5 R T B IR TS H o sE R AR BE R . AR
mi, B LEN 5, SLIM #1 ACPT RBREHRM. Bk, BRPZE
RIEEMT LB SLIM. ACPT #l LEN RBEH XA B
F-RBau 8 e, Bl F=[(44.85—42.62)(32)]/[ (42. 62
(3)]1=0.56, HABBEN (3, 32>, FrAEA AU A I ETM
HNEBUTBRETEEMN.

V%% [ B N B B N A S L B B A S A S B S B G B

a—y
LI L I | L DL

[ T D B

. e e e — —— —— e —_—— e — e e e ——— ]

Y £F LEN, ACPT, SLINBIR £
o]

i
-

LR L

[ T N O

x

g Bx

S, 1 U5 W W Y VI S W U TS A TN 00 W0 VO U T T O W O N O OO O
-3 -2 -1 0 1 2
. SIGS XF LEN, ACPT, SLIM H15% %

B 83 ZEMSELEN ACPT FaSLIM @

BB A SIGS KR
KRBT EHEA T ERMRAER LEN, SLIM H
ACPT #eh A B BRIBRIFR. REATUHITLHI, XEBS
AMBREH . XM EES T ERES. 8. X—HEN—
ANERGER SLIM RBAMATHFS — BRI EERY (R
- 232
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F 55 H//PEKR SEERNFINRHEKR. %5 —H
AEHE —BE, ERVEFEFEEERATHR. EL L, 5
BRI BERRY — RN REMEEERW . X, &F
HCRA RS L EKAEERT, BERZAMT .
ARERMAERERENMAHES 8 RENERY, £
2.4 AT AN MR ERS L —TEIEASFED. EX
— A+, 5 SIGS InAfuFE LEN., SLIM #Hl ACPT (R K&
AN 8. 3 s, B LKA FE 0. 485, X R WMPER SIGS A
AR R XT SIGS B9fhit. EER, IBRmMA SIGS, JLFBA
A AREGFELE. EUNNERERSP, SIGS Kyt B 1- 42, 3k
BT XAEE. XFERTIRE, A SIGS mMABERE P,
RAERRDN BERAERMN, R4 ANLFRSEERHN
HERARR., MR- MERBATHN, RMNFAEFERHAST
BERESHUIEAN. EXMHEFR, TAEN —BL BT —2
HHER. EHERBSR, HHEN—EBMOEE, #ATR
B0
| %88 ¥ X B B A

i it AR t-

B 9.32 2. 617 3.56
LEN —0. 0771 0. 0249 —3.10
SLIM —0.102 0. 0429 —2.39

ACPT 0. 101 0. 0276 3.72

A
g?=1.281, d.f. =35, R*=0.70

I

8-1 XRUTEAENAH BE F FS Bk 3B A ol BBET Bl R C,» I LG R .
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ft22 “EBKHERN"? (Mantel, 1970)

Y X1 Xz X3

1 1004 6.0
200 806 7.3
— 50 1068 11.0
909 100 13.0
11 506 505 13.1

o oo oy G

8.2

8.3

8.4
8.5

8.6

8.7

EREABRBHBE D USSR, MR N B SR MR
MEWREREN. il RIOERNRESR (DM MC B MA; (2DMA F)
PA; (3)PA 3 FAI,
B A BRENBERTEH . REFECH IRTE. TR
TBHRBER/DC, BB,
X8} 7. 2 o R EEE, RERDC, AR,
o ARABEIHR” P8 (HE2. 1), KSONA {fEARELR
WRBAIEE . HETREASH. AFBEEHEST, FEASFRNER.
Ji Schatzoif et al. (1968) #AMW i, E— P XA gEMIHITEC,
RIBF.
BA#ET—IRAE, AR R I{E . xS R (02UP,
DLERE S/ 28 AN B BR (Moore, 1975) . FAMEEWR K -
Y ES TR (BOD), £ Kjeldahl (%) (TKN), £¥HEIAK
(TS), 2RHHEREK (TVS), TVS B TS ¥—THABEDT UEL
FEAFTK COD). B—HWERDIET/HA M. ALBE, K
FYHEFRTTKP 220 X U HYERY AR BERE, EX
By, AN MBENF A, RITBEERE —TEKE log
(2UP) 5HEERMFTE. BHEERGLMAEH#-SHATHER,
ZHREVHAMFENBRLZAN (REFEREEaTR . Higdak s
$li. REI10K[UHATREEN ETELITR, C,» R®, RSS.
LEERHTRIBBED GXB, k=5 B, C,-p XF p BE,
AHC E,REC,ZHBRN—ITHENER.C, BEEEUHIRC, XT
P HIE, HXHEBUO T, FERBEEEAREESR. THEK, C,-p —
B NTE,
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* 8.9 FSKPY LK MIE (Moore, 1975)

X¥ BOD TKN TS TVS CcOoD 02UP Log(02UP)

0 1125. 232 7160. 85.9  8905.  36.0 1.5563
7 920. 268. 8804.  86.5  7388. 7.9 0.8976
15 835. 271. 8108.  85.2  5348. 5. 6 0. 7482
22 1000. 237. 8370.  83.8  8056. 5.2 0. 7160
29 1150. 192. 6441. 82.1  6960. 2.0 0. 3010
37 990. 202. 5154.  79.2  5690. 2.3 0. 3671
44 840. 184. 5896.  81.2  6932. 1.3 0.1139
58 650. 200. 5336.  80.6  5400. 1.3 ©0.1139
65 640. 180. 5041.  78.4  3177.° 0.6 ~0.2218
72 583. 165. 5012.  79.3  4461. 0.7 —0. 1549
80 570. 151. 4825.  78.7  3901. 1.0 0. 0000
86 570. 171. 4391.  78.0 5002 1.0 0. 0000
93 510. 243. 4320.  72.3  4665. 0.8 —0. 0969

100 555. 147, 3709.  74.9  4642. 0.6 —0. 2218

107 460. 286. 3969.  74.4  4840. 0.4 —0. 3979

122 275. 198. 3558.  72.5  4479. 0.7 —0. 1549

129 510. 196. 4361.  57.7  4200: 0.6 —0. 2218

151 165. 210. 3301.  71.8  3410. 0. 4 —0. 3979

171 244. 327. 2964.  72.5  3360. 0.3 —0.5229

220 79. 334. 2777.  71.9  2599. 0.9 —0. 0458

8.7.1 HC, B, RABMC, MEM, R FFHNKEE, FEEHLRE
U BT AERE F— (AT 2. AL,
8.7.2 SERX KESBIESIT, G — A THIB WS A BHE
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AR 02UP B ARMURE?
8.8 MW—ABEMN, TSR TERY, Ak 8.2 R{F-1T-REK, H
FE# NH: J,<<p, &R AH: J,>p.

% 8.10 Elleg(2UP){EXMANTERFTA WEEEA

p C, R RSS Model
2 6.29 .697 1.5370 TS

2 6.57 - 693 1.5563  COD

2 13.50 .598 2.0338  BOD

2 20.33 .505 2.5044  TVS

2 56.84 .008 5.0219 TKN

3 1.74 . 786 1.0850 TS COD

3 5.27 .738 1.3287 TVS COD

3 6.87 .716 1.4388 TKN COD

3 6.88 .716 1.4397 BOD TS

3 7.16  .712 1.4590 TS TVS

3 7.33  .710  1.4707 TKN TS

3 7.70  .704 1.4963 BOD COD

3 9.09 .686 1.5921 BOD TKN

3  11.33 .55 1.7462 BOD TVS

3  21.36 .518 2.4381 TKN TVS

4 2.32° .805 0.9871 TKN TS COD
4 3.42  .790 1.0634 TS TVS COD
4 3.44  .790 1.0644 BOD TS COD
4 5.66  .760 1.2178 TKN TVS COD
4 6.25 .752 1.2582 BOD TKN TS

4 6.51 .748 1.2764 BOD TKN COD
1 7.15  .739 1.32046 BOD TVS COD

L}
(A~
(%)
o)

.




(ZF)

P C, R? RSS Model

4 8.15 .726 1.3894 BOD TS TVS

4 8.16  .726 1.3900 TKN TS TVS

4 8.68 .718 1.4257 BOD TKN TVS

5 4.00  .809 0.9653 TKN TS TVS COD
5 1.32  .805 0.9871  BOD TKN TS COD
5 5.07  .795 1.0388 BOD TS TVS COD
5 6.78  .772 1.1565  BOD TKN TVS COD

5 770 .759 1.2199 BOD TKN TS TVS
6 6.00  .809 0.9652 BOD TKN TS TVS COD

8.9 {EHALGE (8.5 . ERAKAMBERERE P, FHUT AT —

X2 MBI R RIER
) et

Al AHEREBEIL (8.5),

810 GEMIEE (5.6). HR: oA sCH oA BCE R . B FLE 2. 7 ik

8.11

FAMER . HRNFAEE, X—RENBETREER K, HAER
TR .

TE)E IR & /R #T 2  Galapagos BES 2 — MR IFRY LR =, AT RIS
EMAREYHENERSEFWEE. Johnson fl Raven (1973) #4
73R8 11 HMBUEE. KA 29 NAF S AP 280 R L2
B. ZRAHLTYMEE, A E TRER NS EHRN Ghyisa
D PR

A SRR R — 2 R B 7. P £ R A s8R b 4
ANYRBEHETRECER. REFRNSEE. - MEE2HARE. A
A EEVN Y RIS A LR IR A, ST AR S R b 3, Y
FRETREAYAL R . (DRBBREE: (O NEIB F M EX SN NE;
DERBREBE AMLEEAZERMATEER (O RAFIEH N
fE B AE. ABXREAVBE, RITERECIIPEE —MEIRE
200m By,
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3 8.11 Calapagos BT ER

WM BEES (km)

I B P
FER B BR BEEIE Santa ISEH

5 15 YR PR (km® (m) M Cruzl km®)
Baltra 58 23 25.09 — 0.6 0.6 1. 84
Bartolomeé 31 21 1.24 109 0.6 2.3 572.33
Caldwell 3 3 0.21 114 2.8 58.7 0.78
Champion 25 9 0.10 46 1.9 47. 4 0.18
Coamano 2 1 0.05 — 1.9 1.9 903. 82
Daphne Major 18 11 0.34 8.0 8.0 1. 84
Darwin 10 7 2.33 168 34.1 290.2 2. 85
Eden 8 4 0.03 — 0.4 0. 4 17.95
Enderby 2 2 0-18 112 2.6 50.2 0.10
Espanola 97 26 58.27 198 1.1 88. 3 0. 57
Fernandina 93 35 634.49 1494 4.3  95.3 4669. 32
Gardner” 58 17 0.57 49 1.1 93.1  58.27
Gardner™ * * 5 4 0.78. 227 4.6 62.2 0. 21
Genovesa 40 19 17.35 76 47.4 92.2 129.49
Isabela 347 89 4669.32 1707 0.7 28.1 634.49
Marchena 51 23 129.49 I343 29.1 85.9  59.56
Onslow 2 2 0.01 25 3.3 45.9 0.10
Pinta 104 37 59.56 777 29.1 119.6 129-49
Pinzon 108 33 17.95 458 10.7 10. 7 0. 03
Las plazas 12 9 0.23 — 0.5 0.6  25.09
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(8E3R)

T R km)

A B HRS

AR EE R ERE Santa IR

By 5 IR PRI (km®) (m) 5  Cruz (km?)
Rabida 70 30 4.89 367 4.4 24.4 572.33
San Cristobal 280 65 551.62 716 45.2 66. 5 0. 57
San Salvador 237 81 572.33 906 0.2 19.8 4. 89
Santa Cruz 444 95 903.82 864 0.6 0.0 0.52
Santa Feé 62 28 24.08 259 16.5 16.5 0.52
Santa Maria 285 73 170.92 640 2.6 49.2 0.10
Seymour 44 16 1.84 — 0.6 9.6 25. 09
Tortuga 16 8 1.24 186 6.8 50.9 17. 95
Wolf 21 12 2.85 253 34.1 254.7 2. 33

#*  Near Espanola,

# * Near Santa Maria,

3k : Johnson and Raven(1973),
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9
ol

(8] 43 4 — I~ By B A P AL R X B A B A0 48 R (8 T 0 vy o Ay £
HIRRE. ATHUETEREBEHEAERN BB A
FIRIE(E, BERTEXNTRLERESMUTEEEEAN. RERN
JUF 3B AL T8 T iR $0E iRAE B8] i ELSE 5% R B Hb Ak s 017
w. Hla, RE—-NEUYN—EHELET, Bt ERELEN
HTIHMEERN4 9 k. RE: B/l E LEE, B EM
HHERKN . S84 9 K/ B AEAMEEN—F, B BHHE
¥. aTHERZN AN ERNERE, AX—FEIENX
TIN5 ELHMRERERTFHY S .

4 SR B Sy 0o B R A1 TREL AT DA S W AR R AN 8 B BT
RER TERET —~ MR M CAERR MR E N%E THESR. S
d RNBEE, ¢ RAEHE, AT B BB T AL SR =7, 3
fhit» BRFE. B EB MR RIMER BN, ¥ T4
THRABEEMA AR, BEREFRENREELNREHY, &
(EIRY ST E A

HRAEIERE, HARSHE FRBEER,
BHIREL . HAREBUG BRI 2 8 B {E B9 o At A BT F . —

B, AVKBETUTEE, IMBREE-SHEANNEEER, F
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SRR PR ILF—RE, FTUBRERE THERBOBEE, RAMIAT
EAEIEAHTN. Ad, YEERNREE. SITTRREA
i, WA 9. L. ZEMA T LR H, MRS HE R LK BB
RATT gE IR E A BRI & e —TEREER, WiFEMHlog()
feva R, REMAN  HRBERES RITEILREA 2 H
I B A 1) > 49 2 4 B0 {8 BB B BUW R AE S 47 10 X R A N7 11
— & SRTEREN, d=7" [l d=B,+Bilog ()R-
v

B 9.1 EREA —MEMENTRRAIEN, W38, T
SREMEAEN. ERABELN. EA— 1 BRRAEN

MAZRANRPRRZC AN, SBWMATSHEMZEA
XANGEER T, FESEETUAYEF L, MEEI SR E N
EE. MRBBRARRMA, WATSHRMZENEARE B
XK. BABESEN. RO TRBEERETGHTSH. 285
EMUVABEENE L. MRRIX —HEERBELE d=5+
Pilog (2),B8, 1 B RBLATEMFY, AR E SERMER.
fhHE Bo 1 By KRBT AT A RITERE, FTASH B M 8 R

REETHELUERHESERXRNFAE, ENE “ZRF
. 241 -



2. A, RFHRGIRIE SRGEEE 08K MNET
X He 2R B H RO O T B R AR .

9.1 TR

BIEM e EARM, FT 8 R R Bk kR
PIR AR, ZERF R X L, B—RBR RS e — R4,
X R MBI SRR g T — R B E AR . E
RENE B AR LM, B, E—Mb¥ERF, "L
B ER AN B EREMNAGHRERREDFSRA. W
REBRAE—RKN, SH—ULBA, RE—MMELZREARST
e AT HE T EA—EERTARMHEF, fARKE
BR, NAFRNLEZHLRER. RITLAREBREERTX
ERZNERE TR, HENE T LRARTRZRERE
FRfhitXEgm. EHERMP, AT HNERWEREE
R BRERTH—/MEFRA T ARE. #iin, RAfEE
RIS BRI, MAEER, GERERERENERE
T AT HER A IER

RS E —, — I ENFRREERTATRNE
BE, i, E—MEEIRPERIBRSE, THRESSE
MELSRE\EPEVE FTHEZRFENBTNES AR, WHEX
ZHREREEF, AT REAERNARLEANEERNE. &
AR 5 BB P %9 BUIUBR g P9 » TV 2 R A 15 BB A S TR AT TR S Ak 3
—PAEMNELRE, REMEERATR, RIVPEEMCER
MR
fEmM  mAHFHRK. EEERRE—TR%E, FftE
—[TER. BAEWANREERT SN TELE, BRERNA
Reke 5 it R B — AN ERH RO SR . RN —i, RAITA
i — A=K B B RS, BREHESMEH, URER
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H#ih. BEARERX —3BNEERS HAIMRRETH
g, HEWBRERA AN,
BANKERTRAEFENTRAR, QB HA&SHER
WAL . BREEAERRN C, B/, Tk BR—5
LR, [HTMIRERATRE/DN, BFRA C, AERE T A 7E I B 4.
—HEET —MREER, FEMITIENTRBNSH. REER
IN_FRBEEMIT A ER TR EGFH (Copas, 1983), HERA]
KSR iR /D At (TR BERBE T, X
B BAMBERY REEFANWNER, ERWATEH T nX
PRIMERE X . RMEERY
Y=XB+e (9. 1
#H BWMEHBN B= (X™X)'XTY, X— 4 HERN x. KEK
R, BRATH B E S AULE 600y A B HE y. . BUE S v.

— ¥ B, R ERE, BOMENE GOR—ATHA
fiit. BREREEETHN, U B K0 EE R varpred
(y, |x.)=0(1+xT (XX)'x,) =0 (1+h.), HTF—RRHEH
B (9.1 BHERENF & Kthitof, FMMRRRMEH N

sepred (y.|x.) =o*~1+h, (9. 2)
R BRSS9 1), MFRAIRAEIR K
o3k (9. 2) A BESRAE M iR 2. B, BAAERER M o 1l
M, BT MARESFZE. B mRBEIER KM,
(9.1 MTBMETRERA R, FEMLMENTH, UEIAYA
REERE 9.2), |
5Z8AR, KFMER—FHANSIE E2F0NKN. ]
fIeT A FH— A BRI SRR BIMIME, AR5 P H T B 473 44
HRRRENEEM . XHERERIMFIETRRMNE=F: &
RMHIA. XPPLESZMERSE, BXE—RE208 -1
BRSO E SR LA LR 020 A SR SR AR T4 11 A0 28038 A BOAE - 3R
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fIEEANECLBAXTXHENWMHTE, ERMAELLELR
PRESS, RES M FARANGTERERVHTNRE.

TEAHEGEE S, BB AR RENTHE. HP—IPTFE
oG ES,. ATHET. HETFERIRAE. a5REEH
AHER T LORBERIAE PRRFAOTR. BTSN
BT RE T B — N E MR RBRBRN T IRER
TR FERT AR B K M B e, XR— AR IR 2L
2 0] LA BEAL bR & LR AR 3k (Snee, 19770, 4 A JLANT
£.

MEIEEMRRER,. REBEI A AEETE, 81T
i n— 1 NROAAR. B 2—1 A RABRHMATT, AT RN
MBI R BN E. X FE 8. 8 WHH#IRH PRESS Gt &. Rk
F 3k BRI E R AL SRR — A, WPES R —4
BREfET R (PRESS/m)Y?.

§l9.1 ERXAKRBMEEMGHT

MR BRSEARRE, FRERKTSBIE SR, K, BN
IR 7 9 1) S 4 B T . 9853 4% 4 A R A R AT
BRMBTERARTLEEEKR . 28 F KSR A% ERE 30 3
90 SM4h 2 AR KRG M 35 K, WERISLE 1 BN S —4M6h (Mar-

ller, 1969), B TFHMBEREWMEM, & ELEKRR—NERAES W
BEHRE. E—AERBTH BETFARE-KBRREARNF
i,

i — A B T UK A e ) Y R 2 B R G5 R ITD LA B i 2 AR N R
By, BRSC b, RS R AR E] B BRI K MG 7E M RORBHER B E . R 91
& A =) — KB & 0 R B8 R o= B8 & B9 FFEE B 18], AR A3 b . e
MRM19784 8 A1 HZE 8 A 8 HER 8 if FF R E & 3L (Al AR 1Y Fr A 1
EEL* -

» EEAE, FHE-FALNBEREN. EX—FPEATEE. B
B %A A E i E23 Roderick A. Hutchinson #2141,
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£ 91 ERTRRRAME
(1978 8 A 1 HZE8 A 8 H)
H v x H v x H v x H v x
1 78 4. 4 2 80 4. 3 3 76 4.5 4 75 4.0
1 74 3-9 2 56 1.7 3 82 3.9 4 73 3.7
1 68 4.0 2 80 3.9 3 84 4. 3 4 67 3.7
1 76 4.0 2 69 3.7 3 53 2.3 4 68 4. 3
1 80 3.5 2 57 3.1 3 86 3.8 4 86 3.5
1 84 4.1 2 90 4.0 3 51 1.9 4 72 3.8
1 50 2.3 2 42 1.8 3 85 4. 6 4 75 3.8
1 93 4.7 2 91 4.1 3 45 1.8 t 4 75 3.8
1 55 1.7 2 51 1.8 3 88 4.7 4 66 2.5
1 76 4.9 2 79 3.2 3 51 1.8 4 84 4.5
1 58 1.7 2 53 1.9 3 80 4.6 4 70 4. 1
1 74 4. 6 2 82 4.6 3 49 1.9 4 79 3.7
1 75 3.4 2 51 2.0 3 82 a. 5 4 60 3.8
4 86 3.4
5 71 4.0 6 55 1.8 7 81 3-5 8 77 4.2
5 67 2.3 6 75 4. 6 7 53 2.0 8 73 4. 4
5 81 1. 4 6 73 3.5 7 89 4. 3 8 70 4.1
5 76 4.1 6 70 4.0 7 44 1. 8 8 88 4.1
5 83 4. 3 6 83 3.7 7 78 4.1 8 75 4.0
5 76 3.3 6 50 1.7 7 61 1. 8 8 83 4.1
] 55 2.0 6 95 1.6 7 73 4.7 8 61 2.7
5 73 4. 3 6 51 1. 7 7 75 4.2 8 78 4.6
5 56 2.9 6 82 4.0 7 73 3.9 8 61 1.9
5 83 1.6 6 54 1.8 7 76 4. 3 8 81 4.5
5 o7 1.9 6 83 1.4 7 55 1.8 8 51 2.0
) 71 3.6 6 51 1.9 7 86 4.5 8 80 4. 8
) 72 3-7 6 80 4.6 7 48 2.0 8 79 4.1
5 77 3-7 6 78 2.9

& r=FgEntE, y=FER ELLTID .
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BoEX, ARBERMEHE/ B RFFX AP RN LD LR PR BUE T EBE.
MRS EHREAZRZEN O0-1 08, BI6 ¥, MMAERESIAZS
Bh. BRAERSIIE « BETN v BKKE . RITHDTRANTH B T2
T . £« Fl y Z[BA KA BEH —Rp R R, 1A EAR TR BT e
HABRMHWHEERR WAL R B« My Z 800793 585k R 87
ARSI ABM BN, HHEHXRTEAREHEE L.

RKO1FI7TAHRBI y XT - WESKEGES. 2 HH. AAHER
H, M AEREEENER, MRAOMEGAERKWER. SFREESL
FAMAET AR GBS, AHRBHR RN A — R BRI
A,

y=pF+Ax+imnE (9.3

100

Y =2 T —RBUR KRG (5)

20 STV T T NN WU T Tl BT TN U N IO B U I WY
1 2 3 4 5
x =W R FF AT (6] (O1)

9.2 EEBLEEKABE

AN
y=33.84+10.7x (9. 4)

—BFESEITERKS- 2. ;1 0. 2), WRAIRHERR
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(9. 3

107+ 113. 83

P, N8R ., =4.5 4040, 3. =33.8+10. 7 (4. 5)=82. 2 43 b, FHM B4R HE
"k 6.8 2reh, AH 1105 A HEBEAN —TRE,. ATLERE S5 XNHE
W X [

| —12. 2 71/2
sepred (3, Iz.) =6. 68[1-!— 1 (2. —3-46D) ]

82.2—1(0.05;105)6. 8y, < 82. 2+¢(0.05;105)6. 8
68. T<Cy.,<<95.7
F 9.2 ERXERAVE HREANEESITR

2 n M{E PR BME BKAE
107 3. 4607 1. 0363 1.7 4.9
107 71. 000 12. 867 42 95
y XT x#EI7
B it PriEiR t-
RiE 33. 83 2.26 14. 96.
z 10. 74 0.63 17. 15

o==6.68, d.f. =105, R*=0. 74

oF 3 6 3504 Y 1) SR R IH LAY K WA mf A IR R e /. B 58, B\
LA (PRESS /n)V A i TR . X i S 3038 BOX — BRI RY (PRESS/
n)Vi= (4,808/107)2=6.7 4r4p. HEHHAEIEELN T &, BIFEFELH
BE. ERBBEN—F2Z)E, N197948 B 16 HES A 23 H, EHELR
#1115 WM A HEHARE 9. 3. MEBSAEEZFEAREY, RIIBFARBRKE
X B EE B, XA« My HEAREARAEL. BRIBEBARE. 1
9. 3 SBRYEIER B MR H K. NRIAENE— > E, SRR 6.0,
B RERETIRE (4029.1/115)Y2=5.9 434 . AN X P UESE 7 8
RBEGL B, SUERER (9. 4) LTI BEE R 5 R R E e, RIS
B b BOS TR HER KA R 6 5.

R PR (9. O REMHTRA 90X KR 10 442K, BFE
X ALY U — St . G SR AR B 8] oK T A B B HE S A T LB Bl — /N F 60 4
PSR SR EBEEE — MK RIFE. AT, A 18 B 5 R BT K 8 E) R
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& 9.3 197948 AR EH RIS

H ¥ x H x H x = x
16 82 4.1 [[17 91 4.8 |18 58 2.2 (19 84 4.5
16 80 4.2 §17 66 4.1 |18 82 4.8 J19 72 3.8
16 76 4.5 (17 71 4.0 |18 77 4.3 [19 8 4.3
16 56 1.9 |17 75 4.0 §18 75 3.8 [19 75 4.4
16 82 4.7 |17 81 4.4 |18 77 4.0 (19 57 2.2
16 47 2.0 |17 77 4.1 [18 77 4.1 [19 81 4.8
16 76 4.7 |17 74 4.3 |18 53 1.8 [19 49 1.9
16 61 2.5 §17 70 4.0 |18 75 4.4 [19 87 4.7
16 75 4.3 |17 83 3.9 |18 78 4.0 [19 43 1.8
16 72 4.4 |17 53 3.2 18 51 2.2 [19 94 4.8
156 74 4.4 |17 82 4.5 |18 8 5.1 [19 45 2.0
16 63 4.3 |17 62 2.2 [18 52 1.9 |19 8 4.4
16 78 4.6 |17 73 4.7 |18 76 5.0 [19 59 2.5
16 52 2.1 {17 84 4.6 J18 73 4.4 [19 82 4.3
20 80 4.4 [[21 84 3.7 |22 72 3.0 |23 51 1.7
20 54 1.9 [[21 58 1.8 |22 54 2.1 23 8 4.4
20 75 4.7 |21 90 4.7 [22 75 4.6 [23 76 4.2
20 73 4.3 [[21 82 4.5 |22 74 4.0 [23 51 2.2
20 57 2.2 f21 71 4.5 |22 51 2.2 [23 90 4.7
20 80 4.7 §21 8 4.8 f22 91 51 (23 71 4.0
20 51 2.3 |21 51 2.0 [22 60 2.9 |23 49 1.8
20 77 4.6 [[21 80 4.8 |22 8 4.3 {23 8 4.7
20 66 3.3 [[21 62 1.9 [22 54 2.1 f[23 52 1.8
20 77 4.2 f21 8 4.7 |22 8 4.7 [23 73 4.5
20 60 2.9 f21 51 2.0 |22 70 4.5 {23 61 2.1
20 8 4.6 §21 8 51 (|22 60 1.7 [ 23 8 4.2
20 62 3.3 21 8 4.3 |22 8 42 (23 48 2.1
20 75 4.2 [[21 8 4.8 |22 78 4.3 f23 8 5.2

20 67 2.6 23 63 2.0
20 69 4.6
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ZJG . X PR R E AKX B BT A R SL . X — B e R R
B B — N ERR A ER Ay fx B R EETM y 0 5E5E. 5
. BATATRLRS v, BRI F —RWE& 60 E BR, &3 T asin
yzﬁo+311+ﬁa (J:—*&"ﬁ?iﬂﬁﬁﬁﬂiiﬁl)
+8; (L FRER B E R +iRE (9. 6)

B MERRAEEER.

HELSBAS (9.6), RAVIER9- 1 PRBEEHIRE 99 MM . XRE N
SHFRICFNPE —RBER, B5000E RS Rskata 2. Mms A1 H
HEE K - ‘

y z y (HEED x (HF )5 B9
74 3.9 78 4.4
68 4.0 74 3.9
76 4.0 68 4.0
74 4.6 58 1.7
75 3.4 74 4.6

yEFx, z (BEH Ry GEEHN WEBNESEREE- 4B H. BT
FHIAZEBFERN . BHBERENRY z HERN—ITBR&# X
RANREFERFZD, HEAEE 2 PRAPAE, KAERELTERN
HAEPHASE, ZEBEH .60 MEEXHE P LSHE, XEEHEHT .
HITEX — R, BRI UABRMSH PRESS UBRMEIELH . X%
RSN — 126 2 p5h PR BMNER. X THN, R4 926988 & ik B
ALEREE RN (9.6) RBNEDRER 0.4), '

%94 BERERNEA

TR A1t PRHUER t-
e 64. 15 6. 96 9. 21
x 88. 85 0. 80 11-12
y (REIGH) —0.54 0.10 —5.12
xr (BEEHYD 4. 08 1. 17 3. 48

6=6.07, d.f. =95, RZ=0. 80
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9.2 WEENIMEE

WG ERE X HRRGEL TR, ERFIYATRSEL
RS B RREEA RRHIEH . X — N RE M IT#
A, —RAGEBESHERARNEE RN NS FX—70
LIS, BATARX — B S, 8 e m PR B S, R
o 3RHE (WILEHD, SFER K Gn1o 2480, MRITAES v
B, AAEBENINBRFRAEXLEEST v 5« XENE
B

B 9.3 RB T, WNimESIMERRXBINE At R
R A TSR, MNESTZEOMAETLE LA, BRIMNEAH
X—RAMERGFES . BEFFRRPEMN—FBLBERTERS
B MRBEHE A HIEL BRAVAEBERE R &% A —%. ~

!
/',
/7
VA
‘—/_—--—"--.
v \ 2/////
\\
7
/,/
E
i3 ($HE Ah
x BJASED
X

W 93 4k
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wwiEEE R, ATEHEILMRER, FBEEFNRSERESR
FRFBLER I ERERBER . W5, Rk “Mitr
PRES B ENMEE LSMY B R REA X" RT EMN.H
m, BN —BREEmAEY 8. SRNERE—GEBERAN,
WA B BER T RES ) — > R R 45 A= B o) — i i B of
Bl AdX—RBXSIMEFATRER &AM . REHTE, FHEW
B RSB ARREY R, T3EE AR Bl RE I8 23k
AR — REERREMEZ G, BAMEREREETE.
FEL TR A, FRMERT TN B A B e X — 1. R,
BRI T ESWEAPRMBHNRE. EA—IHT, BREENS
IRE KRR AR, IR A« - (WEHD EVEER,
XA URE— " HER B 9.4 2 kT (FEERD B—
MRE. — RN ERSR— T AEE, MREN (o, 2 (B

Gl o o S S G S 8 S0 B B T SO B I B B R B B B N I R B

X (a8 (91) .

et b et e et e by g b

TTIT]T!Y]TITIT‘I|IT

NN o A0 G O B O O I O O B A A
2 3 4 5

X4
B 94 MEXENEM

ok
o
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J589)) 5RT S Wl AR EAEER. XER, HHRHTER
B— AR E LR, B A AME/EAEE. BRI
R — R EL, — B TRE B—IARKES

EERA=x" (X'X)'x HERKRMHE. R AnSEEHERE
BHRERKM A MTERRE 2% (XTX) ', <hoa B x . B ER—-
MBI ESEEESME . X —HEAER 9. 4 hHLREH.E
ZEEPS G, SEFES x. AT, R AL =21 (XTX) 1k,
Shoaxs W x  AZEREE P, TORME R PR — N IMEE.

EE 9.4 v, HSELEMERE XAYES H A I B s B/
HEABREERBL. A DEGFRER, TR XS
HEB/NERIE. XFRVB/NESMES MCE, R P b .ok
M2 MBRMBES . SMEEN—FER, ¥ MCE Sy {Em—
SR ASMEME. Titterington (1978) #15k MCE fg—/ &1,

9-3 WmiEE

ABE R —ASFs 5 #2el g8 7= 4 — N R E B
e, It AT RER B AW E FoR AN, mE 6. 1, Hbitis
THAIYNESEBEZRIRPRLERE, REHE

log (&) = 0. 9271 + 0. 7517log (Y& &F)
ERFHMBRTHIE. MBREFEOYRE - 10 T5RAE, WH
W log (IED) 4 0. 927140.7517log (10)=1.6788, fRiEET
NBIEHIREANNHER, RME—-PESEBREZT 8, 48
{AE 2 10kg, 1. 678 J& log (ANE) BT 4346 9 I EL Al 11 . XA
— YRR EN — BRI R R, 1078=47.73
o Ak, TRRXEPMEHMET, 1A E B
W BHER . BA, R log (I MRZEXERI, N fRKE
IR ZERAXTFREY > AR RS B HEXTFR 4 A 0 B B4 9 HEE
FrAX R — 1A B — A BLE .
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BEBAFOREEFRRIBRIITESINEGEHSHR,
M RE 7 (EHK B 15 BB X B — R R S8 h 5 —f R E.
FEREH T, 10 TPFE log (RED FY—1> 95 % KBTI X 8]
h A 1. 0704<log (RTR)<C2. 2872 45 H5. MATH JRi 2 9 3of 17 i
95X B EfEFX | 10T "< IE<C10% %72, HifE11.8 f1193.7 31
Z . XE— BRI XE. B, XEeTRERPIBI{E 47- 73
FEARXTRRE, X 5T 46 A X BRYE AR AT R .

HERR, X—HINEEHSHTELRERY, EXNE
BAVFERRPNEFKFHE HAENTAERESBHELESEN.
BEEZEAAFBEKEHEL L, XBEEHEREBEEER, B Land
(1974) .,

ERBEMN RENEHRRZAT. AN TELTE R
FORERGLIONG. ERE//RERNFP, AXXNHERAERED
BEE N AR, MREX—RE, ERSHERMXBHRLZENX.

MM SERESE WP N\ERERN, £ R ESERY R
FZEARENEKER. AEFXANGTAREHEHEBSHER
FIbR oS BRI PR RE. BUMRBENE, el SHE
B3R . Copas (1983) XX EsFMl REBEM & HEAH—
AH B IE DL 7 i . Picard # Cook (1984) 14T iR A
BRH ERFHA—MEMYRE. AF —ROEZET, XXk
BH— N8k i e & B Aitchison $j Dunsmore
(1975), Geisser (1980) ¥ Stone (1974) £54. XFHiMaY W H Ky
TERERBRERN. SEaTBRAEREERGE, RITTL
¥HEBENEPERNBHRK EREN SROFMOM L. XHRE
RESMMEEINELHER. B, R - PRMERBEHT
it —FERNTEE, NI RETHEHRANTERE R
BTEEAREEERBATHABERNTE. PR mE
FREE, WA UREITEY.

HE FERAXZSESIHTRGUTLAESE S #TE PRESS
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MAHEESF 7M. B, 7E Minitab |1, 58 (8. 23) AfLLAT
Moe FlhiitE e mAR (8-24) nf T i1H PRESS. HER
¥, 1 BMDP2R 3 BMDPIR, HEH B A= Hahit® PRESS.

AIUHFZ T ESS —HFNAENENRE. —ERN
FERBRANESEMBEHES, HXT N Rk EX—
FIEUE, BE 1 BT ESHESTHEIRE], BUL 0 BTEH
IAESFREANRH. KEBEBFETE GG ZRUEDN 0
FIRF, BEHRERENGXGTENSADIEN]. HEIEET
75 d X AUE A0 BRI E T RAA D

| &

9.1 FEERLEBZRAPIE, #9194, HXBHBHAREMa] BREMEZ
B . Tt el gBRY H Xt B B RFERAIERA P L EHARAE T, HX
B RMNE SR B2 AER THME TN, HREEE XK
Afer HRAX AN, D& MREHRELER.

9.2 BBREBA 9.6 PMAWE-2 R (L —-KBEHIH—KBEK
r fly BH) . XEAREFHG?

9.3 (John Rice) TELHEHEBIF RS, AR N3 XN —HEBURZHRAE
(RIE) gHl KRB —IR T ERKRGEACE. S8 #%
BYPHARrE KSR EAE REHERLCEDENER. X—3BA
RATFHERECHERNILE, EELFRNSETWEERKE.
A3 12 MRARDARS. FBENAEREY REdEFRER
BE X5 SEREAPXEHRBERRE. X TEIHAN
SR X (R RAEX, (B DAXRRREMNMINMSERE (&
*) REGTEB. T HEE. '

BFME X, ARAX. DERENFGEH X, X, EMEFE. of
FiMay+2 HRARERUATN, REABINBNFBERAERN?
R deE, B —ERER, “T2HXK B8 L. BEKRNVEL.

» 254 -




Y Xl Xz

37 42.8 40. 0
50 63.5 93.5
34 37.5 35.5
36 39.5 30.0
43 45.5 52.0
28 38.5 17.0
37 43.0 38.5
20 - 22.5 8.5
34 37.0 33.0
30 23.5 9.5
38 33.0 21.0

0 79.0

47 58.

9.4

9.5

70 P YA RBEEL TR RGP EAEARKTES ALK
BEHFE. UBEERBEALFEZRNAFEFNTEE/IEKHT
E. Ao TeREEE. g BiERER TeE R REE. H
KA RBERAKRFPHERATE (XD, —HEEEME, nka
FREIMEANBD (X)) PUERRN—TER, B —SFRAT
¥ . R, EHHBE—-MEMY =8+5X,+ X, KM &
REAHTTREARRE iR /D R L788], W Rubin, 1980). EHIFEH
AR LRE X, M X,, BXEAREETLUITEY B, REAH
Y P EERER (REARFENEBRATY RrEFBO.
X — TR $2 503, HEWEaKRS B iR ST HE.
BRI MR AN X, X, ZEOHERE RN e /FRFR NI
. BRXREAREN. MAREEXNE, XHE—THAXEREH
2.7 (IR, Aitken, 1934 I Lawley, 1943),
— W FRMBEREKERT BamiE L Esr. BT FEBENE
HEA, SMEBREN, S5 TSRS ELAFHTMT. B
HeRBAH N A THRE — 1 AMEHE (Renshaw, 1958),
ROSHERAESIEREMENT, n—=27 MHBHKHEEHRE T
#1¥# (Narula F1 Wellington, 1977)., &Y
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Xi=4E8 Gby. #REH 100 (£

X, =WEHH

X;=23 K /h-+-1000 CEFHFERD

X, =BEBEZXK/H+1000 CFHERD

Xs=%FH

Xo= 5B

X, =BMEE

Xe= TR (P

X,=BEP ¥

Y=8a L8 4R 1000 (L)

R R ATHRXE X REfIfREEMY . (EXFT.

ATMAITEMOEEEES LXRTANBIEEAERRE, I RAEHEY
KigRmEn TR, MEERESF.)

R 95 BTHE
X, X, X X, Xs X, X: Xs X, Y
4.9176 1.0 3.4720 .9980 1.0 7 4 42 0 25.9
5.0208 1.0 3.5310 1.5000 2.0 7 4 62 O 29.5
4.5429 1.0 2.2750 1.1750 1.O 6 3 40 O 27.9
4.5573 1.0 4.0500 1.2320 1.0 6 3 54 0 259
5.0597 1.0 4.4550 1.1210 1.0 6 3 42 0 29.9
3.8910 1.0 4.4550 .9880 1.0 6 3 56 0 29.9
5.8080 1.0 5.8500 1.2400 1.0 7 3 51 1 30.9
5.6039 1.0 9.5200 1.5010 O 6 3 32 0 28.9
15.4202 2.5  9.8000 3.4200 2.0 10 5 42 1 84.9
14.4598 2.5 12.8000 3.0000 2.0 9 5 14 1 82.9
5.8282 1.0 6.4350 1.2250 2.0 6 3 32 0 359
5.3003 1.0 4.9883 1.5520 1.0 6 3 30 0 31.5
6.2712 1.0 5.5200 .9750 1.0 5 2 30 0 31.0
5.9592 1.0 6.6660 1.1210 2.0 6 3 32 0 30.9
5.0500 1.0 5.0000 1.0200 0 5 2 46 1 30.0
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X, X X3 X, Xs Xs Xy Xs Xo Y
8.2464 1.5 5. 1500 1.6640 2.0 8 4 50 0 36.9
6.6969 1.5 6. 3020 1.4880 1.5 7 3 22 1  41.9
7.7841 1.5 7.1020 1.3760 1.0 6 3 17 0 40.5
9.0384 1.0 7.8000 1.5000 1.5 7 3 23 0 43.9
5.9894 1.0 5.5200 1.2560 2.0 6 3 40 1 37.5
7.5422 1.5 4. 0000 1.6900 1.0 6 3 22 0 37.9
8.7951 1.5 9. 8900 1.8200 2.0 8 4 50 1 44.5
6.0931 1.5 6.7265 1.6520 1.0 6 3 44 o0  37.9
8.3607 1.5 9.1500 1.7770 2.0 8 4 48 1 389
8.1400 1.0 8. 0000 1.5040 2.0 7 3 3 0 36.9
9.1416 1.5 7.3262 1.8310 1.5 8 4 31 0 45.8

12.0000 1.5 5. 0000 1.2000 2.0 6 3 30 1 41.0

e #: Narula and Wellington (1977),
HE: BOFBEEP — I RAGESMMSHE K, TEHIEAMERT .
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10
AEEHIE

EFZBRES P FLERPINFEZRTREIEICR T k.
HL b, ARBWRS, ZENBEEERPIS, TTARBEH. &
TothatrE TR R R EEN AT REBES, BUWFEH MM
RIETs. FrmERNRT ARSI MBS RS, S ERBRERS
BRI RBRER, RERMNARERMAERAFIE. K5
AT E W . EOBENATRE, DUIENBYE P ERBHR.
Lok, A X ASELBAEAHASRMBR . FAXT
EBEKBTRARE. MBRMNGSBERN, XWT—BREOT%
BE -1 EZESAHEN.

KT ABLBERIBOGE T CRERE . XL HMAH
ARGEHN. XTX—EA BB REH Afifi M Elashoff
(1966) Zyii. AFTHT5I FIRYR I AL 3C.

10.1 PEtliEm

ST ASE SRR K L BOTEME AR ERA SR E
WS BRI XRETRK. B0, FEEREGORNEE Kk
WA A BB R MDA, X—BEEWERR. EHSXEEMUL
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T, ZEESHEWNER BN REKITRITUE. B—HH,
10 SR A A Y R R AR B TR SO S B A, D HE 9
T 281 A8 X B0 40 5 R 0 ) A J R s S A

Rubin (1976} XML AZLBIEETRANX . X
B0 » 0 SR SR U A4 — B R4 T A U0 0 8 3 A L, )
— M RELBIBERHILBE (MAR) M{E. E—1 MAR 1Y
BiZ, M— T REENBEEGESTEE, EOMATEHENE
B, LUFHEBF4 B E SCH R

BRE —IMRIEBEENE M REEKHE T - Wk
b, WMANBERENAZETREFERIR L. 808 WEHPHHR
WEX, EXNHFH, SNWHEEROERASEET 200
AWE. XMEEN-MHAREATREESLIRE, BHEHE N
MAR H].

BEBLHE FE-THERROPRS. BUISETAETL
NSRBI — R, TR 4 AT SR K8 o B BEYL 3 U
E,go .

FAAL LS LA SEH GRAED M—4LBF, §
TR BITTH AN 33— Ak B —HP . RS DIAEA N
BT T HE T 018050 B 4 M AR 44 B 4 % se 18 B 1 15
4. EfTNERBOBEYLER. EXMEX L, FAERBILER
MBI, WX RIR e, ZBR3IERERR
MR, BORESLEE, B ATLL AR,

KB 7 — TSR 54 8 X K S HE AT 4 B 9 7 1k
LR, —MERE =17 B X, X=45BENZBMEIT. X
H—1N1 FEER 25 GE¥E M—1EBa. N5 ASEE
E. K. HHAEBEN—BHREBEEEFET. RSEI
Y=FREMEN M LREFEE. BREVE S, 3 REEGRN
1 A EH S, e Y EXEgic:. B3 RBRNERE A7
BBEX M—1 B BARY H— 188 REX MY gRiLE
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HER, AN AERY & MAR,

AT &IE MAR ]+

& BEARPH—TERABIRRUB R, [ERLEH
FTAERKRMHEIRAE R, W bfﬂm%ﬂlﬁ'lﬁlfﬁﬁﬂﬁ X B
PLRRBHBEASEN.

MR IR — ﬂk#%ﬁ%%ﬁﬂ%wﬁm*mﬁﬁfﬁ
/NF BT RS M B B/ ME, MR RE A BEAS
PR A . B SR Sk BUAK O T (4 RE M I K- 218 BIROE, BT
PA MAR ARSI

PITFR—1 MAR BRiZ ] SERHI-F

ZFREFBEBHRE #F—NRARIFHE, ZiREE HEYLH
SRETA. EB—HAN, NA—MARKAAETE. ERKES
wnt, AJREREAEAZ G, ERALAEENSE, EFEEZHEE
AEAHH, Xxees? 56 neg ny A8 B s . _

MEZHRHFRBHARMEESRREELX, B4 MAR
EOHK. ZRBELERA, BREHF-REHHEH MAR, H—
FiHE, TREERBEEFRIMMMNARRPRANME NEFH
MAR &iz.

MARMIFEMAR HXFIWEEHAET: WRBHBEARE
MAR, WHTLTZ RS IREESRYERMEIEEENIRE.
3 MAR 838, —ARIRA AU B8 LA DR B8ORS
WEBHE . XHE MAR b A — 4 7R AL B 10 = B 6) 7 9 % &
A FREAR A BFZ . ST AR & B —EF R4 8 (Kalbileisch
# Prentice, 1980, % Cox #l Oakes, 1984) . X¥IE N MAR K,
BIRHEERROSETLIHEZRE. XEMANEAMTEREA
EB‘J
o RFEASENEE#HTAAS BRI MAR ﬁﬁﬂﬁﬁ!&ﬂ@
2K TR, XTEMEASMFFHPELEHA.
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10.2 BEIRNMRELEA T2 EE

MAEILAMBERROBENBER AN T EENE SR
Bl ERRFE, NTTBBZLOBFEES. RE MAR (BIRH
. BT ESMBRARNEEESHAEST, FrlET—
%, BENTETRATEAEE. M8, R MAR BZREE
B DU B 5 o MR 5 B RO B 42 BT VA0 HE bt R (B ABR BB

5 B LA RO RS 8GR, N A B E R/ HRIR,
RPN RESE RS AW EF . BRENEREFEEE
BRROALHBEMEG. §5TREWRN G Z 8 aRHEMEE T
EEMR. BRENSEasmons fEa.

TRMEENES. WREEERNAHERNCHZLER, N
o B 43 H VR I 9 78 B A0 A B T BB LAIE R EL A M, B KX AT
EESBAERPER . bTARIREERNERREEI—
A R ERA BRI R B R R IR AT READ R A . SR
— AWM AR ROAES S — R WME Y E A &5 A
%, W3 5 52 4 SR 9 1135 B AT AT BRAR X AN SR 4 I 0 | A
X, HEHITRE A A,

AN S HEABRRBRET B S5 W% KBHE NS
2, SR RBOBEES, FELEIREER, TUERE
BT T RBABEFS A ARXAHE) . MERIEHA
HRIRBCR A IE . X 33X — (a1 B — AL A 77 o 2 5 BT A T 1A 78
BRER, XHBRRRELSS —ATENE, BATTHE-AE,
Heiah 5 4 R TR AR X S A T D AR R i T A R

TSR] AR RIS S X T BB AN E R, BT
FHBEEEA GRS, i, MR ERTFREMNSE, B
FEL T LA A B 5 TR (R 0 A — N5 — 25 2 1 O 0 5 T 8 34 £ £
B3, £ “AEKRBEET” (RS 2.1, —A%tLEE KA
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5, RIS LR R R AT 18 % K 5 AN
WM. MR — LB 8 HHAKEBEER, LA

AJLEEE T 5 $ 8 - FHMBORERFSRRB M. 31

EREH, iﬁﬁ*?‘éfﬁlﬁ@%ﬁ‘lﬁﬁ?‘ﬁﬁ’lﬁ‘lf {ELBR 1 B — 141
XT/NIIRE

b T EAE T AVEA R W R NS B, SES TR MRYIK
FEH] T KA LT R4 MM B PR — METF R,
HEBTF, BRFA TR X, WX, BERSRKRARN. MEe
TR R, B X, AT X, e AEME 0.1 5H. #Lk,
X—EBRBRELAN, BAERERE (X, X EMHNZTE
AMAERN. SEERMERBZLSREKE, H X, T X KA
HE B REMEN . RIVBIGBRE— /N EER, 3 X, BN, X, X
WM RS BIEA X, A, RATAT AR ZELBIEIHH X X
F X, EIE, FRAX-HAEFEN X, BRI X, KSR
RO X, XY THARASEMNEE 10 1 JriEi LK
. BERNR X, XF X, EE. 280l A X, B9fH, H
AREBEBEI L. BEFR X, XT X, WEH. X—dBHE
FixeE— MR BANRASBRELORPRELN, BT
BEEMAN—THESHXTHENER. |

BT X —FEREFRANRAR T B HEEN T L.
AR S5 R X B AR A BT S R WD . IR BRI
JUANERGE T E R, X—RER B3 sE LT ggR/. s,
NN EREE, HRSBFUBHRA, X, X0 Xs PH
ﬁ#’l\#ﬁ"ﬁlb‘lﬂ& CY=] M X, ﬁmm! @XH X, F X
kBRI ARG, TG THEAE. MRFLEX—RA X, R
LAEEE SRS L, BX—REARAEWEN, REEEEAR
BEX—FR. |
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B 10.1 ETERRA -

Bt EIAREBEAR L. EdEHAEES HE LA
#H— T EEREARTCEERENRBEWER . XTREETrE
., RETKRSES. AriEABERPANTE, NERRE -1
PR B BRI R BELA .

B SHABENDN MR —NEEE S AL E R
FTHEEARRE, MET#fT— M EERT. RRRENEH
BEXENEAELHR 1. 3R, FHRAED BRI A
n—p', MMREMNBEHE. XRAEYSEN,. BA»n—p METEE
f#f RSS=0. KT HEABEWHE, REMBEHRSAIRE™E
RE. [EMETHITOBRRAEXES, WERERBNFE, —
BAREIEL . XWARERIEAMR ‘KT, MEAE R BEESEH
EHHBHERANERE. A5 BRIIMATEHRARENZ
W sk 72 B 175 O EEE AR AR 2D
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10.3 EAREEFHBARRET

MR RATERBBIR A SR, 05 B0 0 R B UL £ 24 B
B— RS, —RBIEAR, TET LR A STt
BT REIBFTEEHE L ERAUERD - REEE 2,
AELTIESHBREEN. BAUAE TN FETRERSH
B . PR ARRAHHE R . Hartley #1 Hocking (1971) 32
H— R AR S B BB S, BRIk, Dempster, Larid
1 Rubin (1977) B ARZLBIEBHELR, BH—FHE, K
R EM BB T8 5 B R 2K Buck (1960) ,Orchard #1l Woodbury
(1972) K Beale #i1 Little (1975) IR B T/ 22 5. Rubin
(1974) HiR 7o LU EA KM,

REMAZLBERBAUA O FECEETET, B
MTFEZMHER, ENNEEZARM. 5%, ETESHEOEE
FERRIH, R Little (1979) A, HERLBWME HFE
B AR R ESS R mims s k. KK, REH0EM Bk
WA 2 N R EFR IR Z B4 (L Louis, 1982, —Fpfh 3457
WRZH T . B=, XTIHNERERANRBRER, &N
MEBRS. BE, MAZLBEEE SRS BRI AR
B, Bt BHREIXEE, ﬁmKEéﬁEW&XM%ﬁﬁ
ORI R

10.4 BRRHMERX

SEMTFTANHERBT LB EEST R, PR
W, FERDFE. LABBREEH—-NERTERGERRE
MM EITEX T —MEAEITR, REHRD RS, 1
BEMNRETEBIBTERBN. X% E R N8 R NE
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FRE T -
g, Rix— T BAER SO T AU ERK »=8 M3
BB -

ROIWS Y X, X, X,
1 X X X
2 X X b'¢ X
3 X X
4 X X X
5 X X
6 X X X
7 X X X
8 X X

H: X=gRMa, == AR.

FHEIHE 6 MRAAUIHREY 5X, WHXARL, ETR
#l2, 4, 67, AIUHREY 5X; HHEXRE FF. XL
#, ZE6ANRA, LEZARH AN X,, X, ZEPHRRLEO
KB T A — k.
XK TR BB — IR, §E
188 T 0L B 1L B9 1 S 38 e o B A — DM SR B SR B9 — M
RERAOMXRE/N, FEFEFFRARKD, X—FENE
RETLAR G ER. R, RHBRKKHKL, ATE5E™HERE,
BREITHRAAHFEITR. RR KT 1. HEREE, 48 MEX
ETARRAE, TTERBIHEXEETRARIEEN. Hit, &
RS AL R T L B A R A SRR B . IR RE, AR T
BRI FRATHER, JFHARSHAE R LR
.

* 265 ¢




10.5 —iE%

. EHTHFERESCAREE ENMEEALRRELYEE
FERFE—ROER. Bk, HRBRBIENSH. XBAT
A—1TRNMERF, I BMDP & %]+ ) BMDPAM (Dixon,
1983) RSEM. HEiFREPLEREROSPMME), BLREF
FERREIE, URBMEENHEBESEH, TURBISLHE AR
B.

WREEYLR MBI RS EAY, RATDE S MERE AR TR
FIRE. T MBRIG RARMBAR, ATRAR AN 2. 308, 7
BESE i, RIFIGFLLBER .

BRIMNSMSEBR—NES: FEILTRHEFIUE 4k 28
WBHE. FEARBHOERAFQT R HBRREE. ENERAFE
XBWRN—MREM T, ARIBFEHEE. o, BF
. MAEEFRADNERNOFENAY. BEPEANREIN. %
FRE R PR —EAREN.
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11 ,
Em/N S fhiT

A 5 LS A B A R AR S T A 3 A
WME—fit. ZHUERARRNEMNS TiHE, JUEES, ¥
AL HAEEERNEBIR, ASETEEEN L, EREKN. &
MR — T ESKIERNRTOERRBERT 150 £
:

R, SRR ENTSRBATHEUE, BRETHE
BEZSANMET. ENFERHNMNB/N -RMETHRANA L
K. B, RAESS EHED, BELSHANRBEENEE
PRARRWE /N RAGITEHESAROEH. Bk, RIITHEER
BB, xRN EERE SR, REEE R,
BFXHBR BN “RH” BEBNEER, P4 TREN BRIk,
11, 1 Feh A HERNTHE.

RITEBAER/D LM B — M S B H T BIER M i
E£W. 11.2 HiHewe EEERRLTE, RETEENE T
B4 IR, B XM R EARRAT, BT
FIHAR BN B K2 O,

* 267



111 REEH

TG, B fE R A B EE A LR EH, NI T
fEREF. XXARIBEYE — P EH A Box TEX—FHATHEH
FIARE (1953) — MRS HIRPH—TEHEHNTS. &
BHAMBAENTRNEE FEARBREEEEEN —FRE.
ERE RSN, WREER. FIERBRNFs I EH, I
HHEX SR ILHEW. Hlin, Cook EREFE, FHidMER—
ANREAERSIBESE BT, MEBERTEZHEIBRBE—1
2l EAHXTERFENBENEER.

BatitREL I PREEERRN S —TNAH. SHER
Wk R Em, RIIAWK—FME, BERFRIBE
TR . BTN — 20 FRET — IS ) -
¥a AT XTER 54 B R0 B (RS S AT AR v, RETR
HomIERRA, ERN—NFERKHE v JLFERERE XA B
. 55—, y: BIEEAR S B0 — Sk B W 08— A BUR Y, B
MR N . Andrews et al. (1972) 4 X FR 4 .0 B & Fr 4G
TR — N RBIBESE, KPP RENAILES P

it P EEM—IS, @ P. Huber 2, #8 M-thit, B
R K PRERIMH B —ARE .. efilRfdEkE—MbiH e
EZH—1 R, EREVFFM, ABE/PMHERN. HHEIHEE,

S p RYHMEH L, HSu BT . RE®BL TR M
R

Zp(y —p)/o (11. 1>
ﬁﬁ]ﬁd\lﬁ{ﬁ He p%’&i"‘iﬁﬂﬁ—-"&ﬁ, o BR— T irEET.
MR e (=24 W (1.1 BEEOR/P_REN. H—1ER

MEFRE 0 ) =l=z|/, Hpf HWBRDT 2H—PTEHFR. &
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¥ /=1, fEB/MERERTT. ERERAIEERNPAE. B
INE S EIREX K RRZES B ENDNRUE. 5—TERNEEN
2?/2 , MRz |<c
p ()= clzl—ct/z B |2 | > (11. 2)

Hebc B— 1 EEHER. e WX —EBEIFBHERKNIBRERNRH
PAEREAR . 7ERARERREGISD, XER T HRIRE v 45 B H
F & /1. Huber (1981) Xfixsefdiit4t T — e ayitis, A
c MkEE, fliit o Wb, R HEFE L &R

steRvEE VAR, M- (1. D 38, HE— *ﬂﬂ@%ﬁi

xTBAREE n. WAL, BRI EMEHRER.

M5O — BB EE& P R R E. 68 % WA
TEEREYN. NI X B3 458 B v s AT =
ERBREHESEREY. B, WRETEMRE nxrBEF s
B WIEFRERES SR, W M— i A s /D k. 7
Ihs M-AEH TR EE . SRM A RBIGERYE, 58/
BAEE . SEBS IS HE R B, e b 2 & R
BEAMBROTEURHAETE, Hitk, FBEY M—451T0ER
LR E R .

B R B % AR @ | R R — D R R AE R /D R Ab T
— MR, 2 TSR RN E AR/ ARG W
RENMHE— NRNBLOEHEBERD_FST. WRENA—
2, MAEREREE. X8, Bt gRBenigw.

FERILXJLFEDRTRETEMGRBBBE. EHERE
PR —HETFESE L. 835 Andrews (1974), Mosteller I
Tukey (1977), Devlin, Gnanadesikan #iI Kettenring (1975) L/

B Krasker fil Welsch (1983)
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11.2 HREA

FRABFR/D_REILHE AN BRBIR T TR

B, BIRLIRAHHEMEL RS B HLERA,
Y=18,+% P+e (11.3)

HP 2 Hn X p,BHp X1, AeiE#EEm, H var(e) = 0% « I B
IN" TR B = (X T2 )@Y B BRI, 3 yi3
BN E TR var( B) = o2 (Z TR ),

BMRAIT KB BIMEITE, BEERET FEERE
ﬂ,- ﬂgﬁﬁmi@ﬁﬁﬁfﬂf’ﬁﬂg—/‘ﬁmﬁﬁ’ e SMSE, H

SMSE = zE(ﬁ — B

— ; {var(Bj)-{—[biaS(Bj)]z}

| =EB—P"B—P (11. 0
X—EN RS SEE/D R RELNRARA, A% X—
B B H e AT R A A AT T . FE R s fh B
ZH, FHEBTFR—TF (1.0 BHEAKN. REEHEEY:
(D Brf B, BIFA, XEREXNEMNHE 1, RIKNE
BRI (2) SMSE ARXMREARZR, B X RERFER
K@ Q) XBEFTXSHMMITT, MEBBSIOHE
il (4 fHE s T E A,

- HALEERE A, & B —SIEN SR, 2T R
HEAHXHEM: (Marquardt 1 Snee, 1975; Obenchain, 1975), 4
ﬂ‘]ﬁ_‘ﬁ'ﬂgﬁiﬁ’ A:?\A1/>-'A2,>-’"'/>f’1p yg:ﬁf_ﬁ}ﬁﬂgﬁ’Tﬁf B‘JﬁﬁE{Eo
$RJ5, Hoerl fl Kennard (1970a) EM T, ¥t B=E/h_Fef5it,

SMSE =E(B—P)"(B—B)
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P
:aztrace(ugﬁﬂrgf)ﬂ:cfzzlfl (11.5)
=1

BREB—-P(B—P=EP"B)—B'B. HIHMAAQLS),

EBB)=F B+t 2 a; = Btota; ! (11. 6)
XKE, BNE Bxt B RN, BTBx BB RE LM, I HIE R
ANSTEE A, 855 0, WTHTE, B BBLSRK. RIIEEH A,
BT 0 RILBHEMIEIL. 34 A, BN, IHFEBIXT (11,4 BOUER,
W] BB B A F B/ — e M SR MR

XEEBIHKEBOTEMNITA SR SR X
T B — MG+ By BB/ MG HEE (FB<B™B). #HX
EHEREERRD RMIT. —BERESOHESR. RIIEE
B —KIBNES: EBTFE, RPEBEHRKET O &
BRAT 11.6) WER/MEHEBEMENER.

R E e R AR, RARERERARRYIG HEE
(11.3) BA MK, Hb 2 @F » MEXER (ERD Fifd
F. 764, H—A pxXp EXHERE, HFR 272 KIFER
B, ithU WUT=U0U=D PUE—1pXp XAKERKE D, HXA
BITE A== 24,220, {#15

Z T =uDU* (11.7)
4HZ=2U Bz WK Z QERS > Ma=U"B, N
| Y =18,+ % PB+e
=18,+.2" (VU")B+e

HER (11.8) f (1.3 %F4fr. B o KMhITHELHE
(a 5t =U" Btk (11. 9

HELE . EE B, 5iE BREBITE . R, BF 2"Z=D, var (o)

—6? (ZTZ)"'=0’D7, ¥ a, EAMSL. BAb, var (&) =2k,

KB o, L E MMM EERN T E— EREPET

ZWE p IS B CIEMYER X WAHA SN TREME
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BED,

4 [a] 15 "@@Uﬂﬁi‘l‘B(RR) fy Hoerl 1 Kennard (1970a;
1970b) BX, XfRAE=0, FH
B(RR) = (2T + ke DD\FTY (11.10)

N E=0,B(RR) = B, I B/ Pt it, TR £ KB B (RR)
BN FAEHHRLIF, I B I TR . 8 e R EF 24
A fE Ry A5 A R

B 11. 1 ZRigin b s fhit o m . BT 74X — BB N
EhAFE 43 AR, SHTETFR/D_FMN B, B) B 95%
HOESIE. B E Q1100 HHEBD). MRS e K0

nefiy B(RRWE. fE2=0, P(RR)=PB., ¥ -==0.6, B(RR)¥
F 5% RISHMBMA %K. XMEM £<0.6, BRROZEMEA, TX

BIMEH B(RR) B THEE 4.

C — R, A R— R FAREE, AT T ERE. KK
B0 RE T B ML E 2B /D, Bk AKX RE T 4R
E5kE. WEISKEA T4 H Hoerl f1 Kennard PIF EA 456
BT EE (19702): MM (11.3) PEI EEH 2 M B, FF

fE—Akoy {HBRIRA 0<k<k,» P (RR) Hy SMSE /T BHY
SMSE., Wi, Thisted (1978b) {EBAT , X{E{aEEH £>>0 K
] 2, FE—AEEEE B, Bg— A EEME, H8 A1
SMSE /NF B (RR) iy SMSE ., ¥ 0506 F [ 15649 B #9138
8 SMSE B/, BN EBIE P 2. it 2 078 i £ 30k
# i, 4% Hoerl 1 Kennard (1970a), Draper #l Van Nostrand
(1978) 4 i X4 89 B 9 — MRS RO BESR . |

RAEER ERREERS, o B8 fETe, (RR) TTRLERE
%F
' A

a, (RR)fAj_;k-a,- G=1, 2) (11.11)
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B 7
10 —
: :
) 7]
0 i a 1 L i L | A 1 1
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B,

11-1 Wit gmE (ETHEe3)
Hb o, BB/ - FRefhiit. R A e KEBE, NEPGERR

BN RAEHILP R, BIR A Bk /DN WA o, (RR)
Wit a, MEE. |
SNHEHRMNKXE BdEANMTiTE BR—-EHER
BETSEMEREBREARES . WRBIMEEZ (1.8 &
(i« B — A ES AT
a~N (0, £7'I) (11.12)
¥ BRATUBR e~N €0, 2D, W (11.3) sl B DL ok B Ak 3+
B (11100 Sk, (EHATREN o T E, RE HERERE.
MBHAEMBIREHE, MHit 11.100 RBAERSIHM. R, %
KHE K 0 (IRIRMA RSN (4R, SHHTRRBE S
BT A T RS BRI S T A K R RS R
{5 S =] )9 59 18] F+ Bf Marquardt F] Snee (1975) 254, B 4p,
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] Z I, Smith M Camplell (1980)

X ET BEIFE N — T RERA—A 28R E
kys vy k) REWSE L. ERELARXD, | kT o (GR)
H
A;
FR LAY SO 8] U5 35 26 1 5 e e A TH AR R O R Wb A; R
AR 2. FIRARBLIER, EX pX¥Xp G, G=UKU",
ﬁq:' K %X‘fﬁﬁﬁ;’ X‘J’ﬁ%iﬁ?% kis kyy oty kpy E

(11. 8) $Fn 4B U BY5E L. W Liefhiy (Hoerl #1 Kennard,
1970a; Bingham ffl Larntz, 1977)

a (GR) = (ZT#4+G) &Y (11.14)
i, QIR B =ky— =k, =k, BB K=k 3} H G=U &I UT
=kl, BRAMEIERT SO E H 6 — 55
fEiT B RE ks o b, BRI EEHRE. HBOINTH
£ (11. 49 H—HENEER, Nl Strawderman (1978), Berger
(1975) B Thisted (19782) R HMFERIBELH . BB BT &
R AIMEEMEECEN, HPH—1ETEHER.
ERAZER 7 EHS MO F BT R E RS
B#ATEHE. MR REREN O, REBAFBT +oo, M

Xt £ A EIRE (PO, j=1, 2, =, p, K
. a; , MR E=0

a.(PC)=1{ . .
GPOY=\ | me e (119

%t R i BCPC) @t a(POYRA (11. 9) 488] (Marquardt, 1970;
Mansfield et al. 1977) , NRXT R F /K A; B &, BLAFBT +oo,
0 F 547 BIF T BN e A /N3 £ ) SMSE (Dempster , Schat-
zoff F1 Wermuth, 1977 . £ B4 1A A9 H- 88 44 7£ BMDP &
)k (BMDP4R, Dixon, 1983),
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AW E—E (James-Stein) fhiB XEMEAHTEEETF
Stein (1956) L) K James #1 Stein (1961) &8, AT =70E
WEAITTIESHYEN ES, BRENEREREATEFN—
BIEREMENT, FEREERSELEFTNMATE. SBiGH
B‘Jﬁﬁﬁﬁﬁ#*ﬁ]ﬁﬁﬂﬁ%gﬁﬁ?%,ﬁﬂgﬁo HYHZ W E-
fron 1 Morris (1973; 1975),

W RAPEBH - SrEA BT U — 4 N REZR f 5 3.
B e, RABEMSIWESSH, HHHEIE, FE5 /4 R
Bl A AG T B RATBIR F 25 o° MR HH) (Dempster, 1973;
Goldstein $1 Smith, 1974; Sclove, 1968; Rloph, 1976), RJ5H
A — iAo

~—

B (JS) = (1—B) B (11. 16)
B — 18 HikEE RN

B = minimum{l .

(p— 2)(n — p’)r}z}
| BTB(n — P+ 2)

BB —HEENMX X GFEESREER) BEELE
WH /NG TRHEX - FRETENER. X—EWb SR
BWUS) =[%#T"% + B0 — B\ FTa ]\ %TY

| (11.17)
DAXRSAEPHEEHITRELRE. X—REHAS MYER
S — W E U R T U ARISE PR M. Copas (1983) #43X
HKAE T — A HE N o B B AR .

FRiGTESR ENEREGTEISBEXRSS TR
i#t SMSE, Draper #1 Van Nostrand (1978) #§H,, RES¥ B #
Bt —BD, mRIERKMRHEEE, HHBAKEILT 0.
W%t B /N SR BB BERE AR/ . B—HE, R B B AL T
WAEHRHEN, REREBEET 0, HRMGiTAEX B/ DN T
H—PMRRKH B, X —SGHNEESEAERE. IR BN
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T 0, HERSWNARIAZBEMK, i L GBEAKERESF
BenS, ERBmAETH AT BB RA HH A ME. IRBRRILEHEN, W
N BHUMFLAE, HEASHROTATHTNTIRES. TR
/N TR X BT AR R AT, B AT AR X A bk
ER RO FHEE ETHERNMNIT.
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Z e UFRYIES

LA ER R TE A MR A — D I KT LR R E, B
WEAZ T ENRE  RAMEER DA FERERGE. R
mh, W p R RS A A REL —TEMA. 10 12. 1 WHERKIEL
HERFHBR . ESKRERBNARRREHmNERE NS
RO R B AR fb. 12 2 WA X ZBHT BN RENH. X
WA B ECE R — AL, BRER RN, BURTEEE KB
e PRI R, BT EIRERRSER. ZBNEEE
PE]T XEERBK— 0 F. T XEERE R B Nelder 1
Wedderburn 71972 fF— R A A EREME XA OPE LR L H
—RER ., XA 12. 3 FPREHERMNIE.

12.1 FEHEEH

 EEAE, % y=EREREN =H D HWHEARAR
B — A R, RATMR y 5« B R R A2

TR, — AR R X — T

REER. WEERTEERH TR, Wi FRERRRsNE

Ko, W th T RS R R A A B A K B
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MR LA . BEAREREUX—FA, HAENNETRMNE
(i RE —NEEHE, FHBREERTA ERART R . R,
—AN=B2HE S LR REWT ML A iR X —FB . =15 K
a7 LAX B F R/ MELER R EE , XTI R B AR K AR, FROVETE (A,
EEASEIEHNR/DBIRANEKEE, — N XEHRY
BERY K
vi=0,+8, [1—exp (b:x;)] +e (12.1)
R 0,<0, %z, WAH, W REEESIEEN 6+0,. 0
%x,—o, yi BN 6. BEASEO REFESE. 78 12.D) H
BWHEE AR SER Y —, TEHE EE R R T2 IR R &
B —Rh. A, ERHEERTIEREEAEMNNEEFE: (D B
AENERSATRENRERSEIEL SR SR A2. D 5
0; BIELRERY. (20 SRUENAR,. ZEETRANSHZEAT
EHEHEENXME. & d2.D) B, RIAIRE—IBER, BF=
B 3) BEAFREME—1, B4 IER MR BRI RS540
B, Filin, #R
¥i=nh+1:(p)%+e, 2.2
Qz.DEH . WA BELS 1n=00+0,7.=—0, X 1:=exp(¥:),
BIAT M (12.1) 83 (12.2). RS HLMIEE— 1618
PAMBREX RN TR/ERBEL. (O RYTREE RS, 7
£ e BB OAHEMSL, EATESE X AR — BT #HA
R, BRRNSEREFENBEE, AEalEEsS, NEL
HEIR (4.1 %) B, FinE/A—R. e HESHEBRBRSEE
LHEA A EHRNER: EHETERERER.
fhit Eﬂk%ﬁﬁl)ﬂ*fﬁﬁﬁﬁmtﬂ&ﬁmﬁﬁfh_ﬁ&
X — AR JELR HEE A o
y.-=f(x.-;9)+e,- . (12. 3)
Hpx, RETEM p X1 MR, 0 RBHM X1 MR, f 26 KIE
e pRE, H var (e) =c¢*/w;, HP w,>0 B4, i 6 1%k
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FER AT T 5] I sk 25 - 75 #0108 BB /ME ) 6 M1HE,

RSS () = Z;w,-[:y,-——f(x,-;B)]Z (12. 4)

W5 e BAAF IS NCO,0%/w,) ) 8 1 6 R K USRAEH . o
HIRR KRR TR o*=RSSO) /n, RERN%E R n—p %

HE KB IRMi--BFER - DEARBE M. &
FriiiE,. WA —NEEENATHRARERIELER TR E, %
ME (2.0 HETEFESEN. —1EEXRD _RMETHH
WP TT BB TR Y8 DU R R W S LR BURN . 52
HEERITE Q2.0 TR S (x5 0 RTEANSHH—H A
BEZ BT 8. AERPELAXNNEFEE 2 ABEREL.

HEWTBRIR X A4t 5] U9 9 40 6 B OR 5 B A T IE A
FHMOTIEE KOS ZEWY . EE/MIEED, KERSR
B SBE R BT L. HESEBT SRk E. Mk
ZEOTRE VR AR E R B A B AR HE IR X 2 [n) i
AR 'R AT RBERMARESME —MMETTRRHE. A,
YER—BriEfl, PRUERPT IR ENTALE RIS P AR MSEH. 5
wm, —METESHEHARERPEEN P E2BETTEHRIRGE —
MeESEITE, T8 P-HEMNREESS A, MARMN—I¢
C AHEINN. NHBREMREES IR RHBRA N, f)
12. 1 SR,

Bi12.1 HFEEREHEE

X B FAOBER K 8 F— R, Rt A B0 KRS b e T A ok .04 2
SR KB, KSR, SR 15 R, EEEF, RATRHRE
—HEEBRUAKELRENO0.04% 3 0. 4L AP HFF B P H—F A
PUAFHE LKA P RS RO AL TS e A U 2 IR O TR E (GO, IR
/REE - MASELMEPREN . EANEERRGTHMRES T &
12.1 vh, FHE12.1 81, XEHEREF— A KBMHFR Noll et al.
1984) . Fooh b FBAR I AORL H 9 19 77 K 343. 3, HEIBEN 72, BRX A 4L

* 279 -




HORETERMAN, MWELSMT o H— iR 2bit.

TEHTX A LRE . BATH HiR B E KB DM BEMN—ERE
A, AN FFREE B R RATE AR (12.1) #— R —i
MER. & ra=88 HERPIREN A WEERANER, HOo =88 4
BRI B BN R, 2 8 . AR 12. 1 PRS2 55 3 5)
i, RISRINERER

yi=0,+ 60, —exp(@sxiy +0,7:2) ] te; (12.5)
X — AR B R B A IR B AW R B4 SE R B AREE 6, R IR A9 W E 1
6,+0,, HEMTRERRMERRI G R 6. RIS EFHMERY
TR HEEOER, BERA T EX B AEITE.

#F BMDPAR (Dixon, 1983) %ﬁmﬁﬁiﬁm:}tﬁﬁﬁd\ﬁM—gﬁ
BE. S THB, BIOMSTESY 12.5). JEAI—BFE, BRILF
Ji Fortran —REM)IE H IR MTBER . 550, BATLAL M 6, 098 A
WM. YA BRNHBMEO. 04% BF, I 6, KB/NFwa ARy B, &%

#®12.1 HEXEFHAIEKE: -HEERS

H 4 N B R ahR X 8 RY F kB
| o' D
YR E"
v K| A ¥ B
i iz
672 0. 04 0
709 0.10 0
729 0.16 0
778 0. 28 0
797 0. 44 0
680 0 0. 04
721 0 0. 10
750 0 0.16
790 0 0. 28
799 0 0. 44

¥ : Noll et al (1984),

* SRR/ REHT—HESTTH, THIEHE R 8 15 AT 5
ey
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5
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-
-

0.1 0.2 0.3 0. 4 0.5
R
X =i A O =3ED

12.1 SRERERHARFHEHAROEER
5 £ KBHFEHER

1% 600 16 6, BN ER{EE MR S HR0, 2500, HRM 0.+, MRYW K
800, MR &, BYRILSHE 3G W 2 B00—500=200, MERAHLNLK, Wil
ZEMMEERRE B, R RBE. VN R . HAT 6, f 6, 7
SBE-sfi—o, RERMNBERFFARAMENRE I E, HRITEESEBM
WA, KPHEN w=>5 BHEMFHNER. XBTHhRETHH
MIRE, AR i, MAREMENTY. ERFERaREdit
HAEF AN
FHILEDABFPALORAEEE, B 17T REREBFRM
BB ARG XTEFR 12, 2(a) P2y AR . % 17 A9 W 17 Bl R 4 T 1 12 1.
BAMEEREHRE P 6 MEHBARENRET IR, TARN S H—
R EN T2 EHE. AR SEAEREEYHY. M3 H -
B TSRS REN P85, BRILHE
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._RSS(/d.f. _732.805/6 _
F= "5 ey ~ 3iz.3 %

ERXFEMTE, F ATLGERIRET F (6, 72) 246, T RAER /N, Hd
X—BRIBEEUSREAWIES.
& 122 FRUEEASHEE

(a) HEF (12.5) (b) AR (12.6) (¢) R (12.7)
& PR i1 PrHER B PRYER

6, 638.839 6.588 640.240  11. 462 638.837 6. 587
8, 175.904  6.212 175.307  11.153  175.905 6.210
g, —5.053 0.620
6, —6.387 0.802 —6.387 0.802
g, —5.554 1. 204
g, 0. 791 0. 049
RSS 732.805 2 509. 595 732. 805
d. f. 6 7 6

RINBLEEMBA R LW FRE. Xl EETHAFETR. HER
Ve e ¢ I
yi=0,+6{1—explfs(xq+zx,) 1} +e: (12.6)
B5 (12.5) WARARETHRAERER O SMHHERHEE. RITHEK
ff i BMDPAR Ll 45Xt 8, HEREAR 12.2 (b) A, B8 12.5) %
A (12.6) M— I RAHRKRREN

RSS (B|#m (12.5)) .4 _
RSS (@rEm 2.6 1 —12-3

IR LGB AT LIS A t P KR P S5 M = /DR D S B A B
Y-HMEE, XEXABHEST 1. XX — A8 p-ERD, BB Q2.5
% PR — MFAE R RITEABE, FHRENERSHER
RI&Y . i

5 5b, RINBAISRER— MBS IR, R 12.5), RITTL
meE

LRT=—n [In (

yi=0,4+60,{1—exp(8, Boxn+x) 1} 46 2.7



AR MBI, O oKW A SCT R B BAEXT L. =1 X TG

oo RATITLANE A2.7), BT 06 B9 E ([FBRRR LB PIRRIE. X —
BRINSGRHARTER12.2 (© . R Q2.5 f A2.7) MUSEFMN
M, ARETAEMBEPBANERESEXI. Blm, b 0=0/0, 0 5
(12.5) X 0 KB BN~ MR EHRA B — 1 EREN
X S B RHARER . 2T EAHEIR. RIE A MM RE B O MEH—4
95 % i) B.15 X 6]
(0.79 — 1.96(0. 0488),0. 79 + 1. 96(0. 0488)) =
(0. 69,0. 89)

B mPEE  Ratkowsky gy A —A P RKEHXTIELMER A
ROALEE, F45 H & 7ERR Bt [ 8 LA B R o 59 55 PR RO 2 4 5K
BF. EEEMLTIERER/D RMITHEHEIER Kennedy Hl
Gentle (1980, % 10 %) AR, FEHRAFEEIEEER/N_
EHTFERER HENHNRESA . |

it R IEAEPFRER R/ BB LA MR X—6F
RETLUTFEEL: KSR EER RENSIE AT gEERALME
ARG (0L F AR LR v 1e1 I 1l . FRATTA 28 2 6 MO B8R (A A » 2%
PR T R T AR R . RS, X —IE SRR
., HES —d, R EEMHEE. Beale (1960) F1 Box
Q97D B FeiiiR T i F X JE 2R S A fORIRE 1) 22 PR 3R UL 5| A A i
BT LA 3k S ) S, 1T SAE 1 Bates i Watts (19800 MiBSUEE T &
X -SRI AY T M. X —IEFEEAT ) TAERT REXT L5 IR R
Y B3 B A BRI S

12.2 ZEEFEE

 FERE R R W AR B R K, BF R RAE T, B
HRW. FxsomE, ESERUHRYEREAGER, BAES
RERMB T —A 0— 1 WRL, FEXFHER T, THAN —FHEES
B B e
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# 12. 3 Bt T R. Norell ##4TH—K . RATBIGERA
MR RG SN, RBEAXAGE THEERENHE
KW, L®PAE 7 L4, 6 BdERE, 05 1, 2, 3, 4, 52
Z (15 ZBREMNE XN IFE ARFETFTH; Daljiel et al. , 1941) . &
A4t 30 T, BMIRES T, MEIWKF#T. REEER
VALK, HELFEEgHRT 60 . MEXRHET, WHTE—
WEEER), BE M, BEREM. F12.3 PHBEELSHEHE
TR F R 70 WL P e ] B B K B X B R (1B B 2884 Z [ /Y
KHUERHA (BB ZEFXEFH.

F 12.3 7 L4 6 MAEERERAER /DB LA MM

¥ (R IR K Bl o YK 3 L IvA: SRR

0 70 0 0. 000

1 70 9 0.129

2 70 21 0. 300

3 70 - 47 0. 671

4 70 60 0. 857

5 70 63 0. 900
¥ : Rick Norell,

F v A KRR P RB R » My EFR12.3 1
2. 378 H. Bty B— M En KBRS _THENLEE, K
FAE T — KK B EBER R 0, 0<KO.1, RA. 7E:BBHTH
BIES, BATH O B RER IR, X6 BERE o H—
BRI MRBHHEHER, WEK 6 0B 1 ZE), [ fo-t-Biz: |
AHR, WRLERPED 6,=F+fix MX—HHBELAREE
A, BLH, B 12.2 RS RIS y./n XT = EEBIHE
S-JE, MARHLE . XX S MERRPXFEH — A i &
N BERNRBRIRENERERN. RNTEFERA—IF
R BB X REKF 6. F .
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1. 00

:
]
0.75 b '
:
1
0.50 ;
‘. ]
§ :
0.25 :
]
- :
0.00 b= - - - %
:
i
i | | | i
0 1 9 3 4 5 6
12.2 RIhE=y./n XTFEE x..
Bl & ih £ BB Wiy H Hh £5
il X 6 B logit 28§, HE XN
8

logit(ﬁ;)ZIn[ J (12. 8)

(1—6)
RATAT ASC T _E 5 4858 0 E 4% logit BRI (odds), BIER
RS RKMOBEENHLERN . EAREFNER. 85,
W 0 e fnet, logit (6 diéhn., H&k, RE 6 BERHA OB 1 2
], logit(6,) FEBANLHFEE A, R 0.<0.5, logit (4) B
. R 6.>0.5, N logit(G)RIFK,

XEZRFERETUEERANEMER. vk, RO
PLA logit REEHIA— R,

logit(4,) = B, + B, (12. 9)
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330 JLP 545 B H B /s B ot (64 2 B TS R ) — Rk R
MR RN, B (29 @0, A (2.8, RITE

Yiv_ o exp(Bo+Bix)
E(ni)_ei_l‘*—ex[)(ﬁo_‘_plxi)

FE (12.100 BATHEBEHEEERET, BinS-BihRpyR.,
HE 12.9 M (12.100 BEMHrH.

ZHEYWHEHERNSHAE=32. B WNEREH
7E B 200 B0 K06 A R T vk 50k B R 4 LA ST B I T 3O AR
. HK, RN EERRUEHEAEKBT BER. =, #
TE— AR X B2 logit ik, B HEBRMSME RS it
AR R X =8OR 12. 3 Wehilir—RT &
PRI B

@T’t 15@]89&%%] (yis xis )5 i=1, 2, ==» N BRA1X
EREIN, BKR WA S A R R e BT
var (y:/n;) =6;(1—0,) /n;» BEA T ZRARE . BUEA w.
=n,/[0:(1—6)] B4 HZBH logit (y:/n) H‘Jﬂﬂﬂ%d\:ﬁlﬁlﬂﬂﬁ
CORRIPRAEMN. RER, 0, Wl w BRAOM. APl
A—AERATE. HEMAITHXE REHAESEXE I G
wio XX — AR W O 48 BUAY T 4E AT LLAG B B O LR A 3
(McCullagh#1 Nelder, 1983, 2.5 i R& 41 8. BEWT:

1. 5RA8 B MBI, 2R EL i (12.10), SRAB 0, BOBIEAE I
C X—HEE P B MR TEN O WEEER. XMFABAA 0.
HREAEHE R 0.5, BRUFGHTH B A 6.

2. S MEAET, IHERRRNAR =, Hp
zi=logit () + Ey;—niﬁi?

. n;80; (1—8)

3% A, Hp (58 FH VR e 7 A8 B BT DLAS BB R LR .

3. 4 wi=n/[0; 1—-0)]. Aw EXRHE, HE = XTH
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LR IH. FEBM 8 MM RERX 6, . |
A BEPITHSE 23, HEWR —AMEIEEN, THRERE
B 6, MBCK BTSN BRSSO B, F0 6. SER I
PRUETRENE B; B8 2 KRR IR
ME SLRAEEIHPHRET T AR RRE. ﬁﬁ%
i 18] 0 0 25 B U
nﬁ }

MRLEFKRETHFA, MEA NP VBEHRE, Kb p' B7ER
HEXS WM. REAXEHSHKENBRTRGHN. &
FREREMNTLERTEZHERR,

Xt # 12.3 ¥, BB F GLIM (Baker fI Nelder,
197D TR SR NE 12. 4. BIW BB HBR/EER 12. 2
o, mel i AR B B AR B KB — R RIS S £ S
HARHEIRZ H, 1. 246/0. 1119=11.13. B E5HRBEESSAH I
8, 83— R/ p-1H. ﬁ%@ﬁ$ﬁ%ﬁ%%ﬁﬁ%m —
ABEREMRE I E S AR,

. exp(f8y)
E(yd = 1+ exp(fBy)

MABE, Ik 12. 4 WEJT FIRBERER. XS T
HEAMBR, BRI EMENGEL. 250.5-9. 4=241.1,
HHERS—4=1. XRISEHERN 1 W - REMLE, L5
B p-fH. BONBREEMUESS T, SN EBERE WS MN. T4
HEA, AREWN A EFINREER, 58 : A F RIGRE
MK, WX THEER, BEFHEE, SMNERSHNM, 3
ARSI FENE . METR BT,

MmvEE AR BEEREO MBS  RTR, BRI A
T EHAERY; | Fienberg (1981), iX —A& % 75 McCul-
lagh i Nelder (1983) k& Cox (1970) &4 kX B EiEMBYiTiE.
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EHRBT RBILT - AEERMN, EEINE AN, XN
LAY R TRARH. MENTATATHREMH FEE B
F¢F GLIM g 3lix—H B‘Jo_ Aaly BRRRRNHATZET R
MESH RV
ERIIB TP, AN~ BHAEFERT 1. BH K EHA
Wt o, REREN ~ ARBET 1. #m, RATAT RE A XS —
BFERBIIMERBTER, CRBTRARER. ®H. B8
MEEE. HERFRSS., EXMERMPR TS, iJfeE—3W
1A TERES.
.Eﬁ¢ﬁﬁmﬁ%¢’ﬁ$Tﬁﬁ%ﬁ@E%@%°ﬁ%*
BEMNARE, MERNIESEE —TMHEZHHIEAKR . Pregi-
bon (1980, 1981), Landwehr, Pregibon # Shoemaker (1984) #

HTHREECNLE. ENAKRSBEIMBEARPTHEETES
#+. W Cook #ll Weisberg (1982, 5.4 ¥,

BJ5 . AW IHSRXEENEEE T E TR ARREX
IR AEH R — B . XPHERERIR,. A AT FROR L, X
HIRE T 88 iF. Kennedy fil Gentle (1980, %510 ) 2
HEFENS —OA ANSEHREE.

12.3 ["N&HEs

BRI R AR LR — MR T X EREER
(GLMs) B 5 Nelder fil Wedderburn (1972) #H], XEERIE
kWA g RtEd KK T B TR, NffeTr&ta®x
B R, I REERBT TR T ENES : EdEE—1
RS, BN RS S&REATEREBR, DIERERN
AR —MREBER. X RS AT RICERA %
BRATE-RKEE. ERERAT, X010 Bir2ERMER v
ke ABER x> s 2wy i=1, 0 2 KIREETRA.
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SrrarR i AWNERNPHEE (v) REENLEH
AR B x MARET xo Kb H@H —#, BRRABEHE ' X1
B, R aHE.

ERRY HEERFAAKEATREME () MER, Al
TEHBERNE - EAORET. BEVIERITAR TR ®E
HRE. B—TRESEER XK

_ E (y) =x-'Tﬁ
RERATHEESERR R EEREK. ZRNFEAAEERK S
(12.9) %W,

| xTB = ln|:1 E(g(/;/)n)] (12.12)
B (12.12) @ E (vi/n), RA1EDEIHER
i) _ _expx/P)

(12.13)

1+ exp(xTH)

HETHENE LERREFITHR12.5. A, SN¥GEEERR
xI'B=In [E(y))]

n;

B XA T [E] AR
E(y) = exp(xI'P) |
R y: RS ORIE, XETBERAS MR R 12.5 WBE TS H
 F 12.4 BPEREEREHELOBSTENE

BA (2.9 A (12.1D
(32 R it PRAER
Bo —3. 301 0. 3238 - —0. 0953 0. 0977
B 1. 246 0.1119
WE 9.35 (4d.1.) - 250.5 (5d.1.)
X BT B R B A .

BERK S XEHER RS — 5 NELRE . B
HROHAE T B, EEETMANESRENEIR. R
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T Lk M HE SO 43 Ao A B BB —ME iR L R . B A
B T3 12.5 BBE—F. XEE, GINEE EAL A,
RIMBIR y: RIESHHH, BER B, RAFE 2. BRI
Bi% v BB R, WE R exp (7B, BRATEB| — A E
JEF:- i N -

- F*12.5 HRERNREIN

N EE

R 1 % 2 R B (| R 5 &

%  LTB=E E(y)=x"B E A

o 8 x"B=InE(y) E(y)=exp(x™P) b= I N

Logit xTB=logitE(y) E(y):% ZIRF
T 1 1

¥ B s (=115 m B

»  HRMAER, RRAR SN TREMNE,

7B B3 B R b A GLIM BFTA =486 . B
BEIARE T —ITRUERBEBET AT E. EEBRPCH logit, iR
ZRBE I . 4 GLIM @3B RTER. i
AREBE#T BIES E B GLM;, 3 HERF GLIM(Bakert fl
Nelder, 1979 B2 5l. HUTREFHF A WELITRENEG
GLM {524 .

%Eﬁﬁﬁﬂsiﬁﬁﬁﬁt&ﬁﬁﬁﬁ%ﬁﬂﬂﬁﬁTrlé&ﬁﬁ
AR AR B B B RE AL b B iR B B AR B T R
Pl R SRR . WS R KK .GLMs ¥ AT 2182/
—JKE . Ban,.GLM;s R4t T —R R AT, A BN
 HAABSEEREBOITRELSH. dEERRERR RN
A2 B MR Bl 20 R B B FE . th i 250,
P REARAS LB B IPK BB AT —RE R Z806E
. 82, NEHEERER VAR EHET I EENE
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Kik.

i IEE  McCullagh $1 Nelder(1983) %f | SCERMERIRY 1 BE
WHERGH T 1S EHERN AR 12.5 FHEER—ITHERE
FHRZE KRBT EE SR, RS s—xf 0t i B 8E

A E X B0 McCullagh 1 Nelder fi38 i #9, TRE& AR E
RZEa

B &

12,1 Ri12. 6 PHEHIRET 5 12. 1 WHHAROHEUN -k, &
EXTRET, EMKTFHEERERAAFABREORES KA RE
WIEE 2B/ MIBRtIkiZ it (R Noll et al. ,1984) . B5h, a2 —
XA =2,=0) X X BPIREE P IEMN . 2T X EH
BRI\ ARBERE B —HEER?

* 12.6 IFEEBTFRMERZ—HNERRE,
H & I B R0 EE N T8 9 T X4k 3 (Noll et al. ,1984)

KR P AR
v =10 kI A ¥ B
Li Tiz
674 10 0 0
764 5 0. 12 0
795 2 0. 22 0
796 2 0. 32 0
826 5 0. 44 0
782 5 0 0.12
834 2 0 ' 0. 22
836 2 0 0. 32
830 5 0 0. 44

*  XARBR/ORENE  HESRTPHREENEG R 15 Lk Hm R
3. HERSEREMN TN 49 2, HHE N 66,
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12.2 3212.7 i 12. 2 P pfladpy B R BB AR A5 R BB W£
kG RHFG LS ERRNAMBREFHE -HFHAEKRARPHIE
WM ES _RATHENMEES — XA TR WMETE
EHiTH. AT HYHEFRAR, AREHPRARHOSRTREASH
M. HmXama, DR AR 052 B SRR, S X
SRR, BEREL.

*® 12,7 ERNOAEEHME

4 R4 oL R (B2
%5 W=

(]

Al =) 3 S NN e W W l\:-!—' —
DN BN O~ N = N N - N NN

o O O OO0 O O O o o O o o ol e
SO N =~ NSO o O OO =]
N WO N O =N WO = O e
W N NN e W W W W e 1N %
[SCRNE S 2 B e T & 3 IR ~ Y- S & T S I S L S A
(52 T % 2 TR -2 B V' B & ) B 41 IR~ N & 2 R L R & | B & ) B &) N n

o

*

R R g 7 F KR R IE W B
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R

1A.1 EHEENRNNER FHRF

BREMNEFHAAR, —THTR X M— W ERY.HAX 5Y 24

MEELRB L REER fRE
Y=F(X) (1A. 1)

SR RNFEFR HATHRX 5Y ZHEMER. Nk, % 4
BTG RTRE RO RITUE X W = Y GE yi=1,2,
e un, o

yi = f(a) + & (1A. 2D
HHe R—THNRE. EEFERNSBPHTHE RS F2BHEE
Laimia Rk,

RERBRDN f HIBRT A —KERFED. N THZEE, TH
BEREX AL.RY RERFRH X IR, £FE0—MERT BER
FVEX f B —UGR L 0 5205 TR 4007 2200 X M 1 R R A 58 10, M A0
BAHTHAFREBU. XH.f (8 B+ Bz ERLFH

S (x) =B+ B1x:i+ 8, (1A. 3)
K6 HREHRBERELR f PR SEM ARG LIRS0 =
f@)—fo—Pizic ATHRNAEPKEMETERR. 5 LB LAFKS /D
(AT 2. ZAQADHAA DIHE N e=&+0:, RATHEH B 2 EHE
", |
yi=potPixit+eli=1,2,,n) (1A. 4)
Bl —ANRENS BN — BN R E R, P e MIEX Pi—.

X —RIFWEBRF . RITAY = WRBRRAREN. = PEESH
B NE . 3 E R, B X PRBREANNEEH
M. REBX—ERNFERS 3 ZHTIEHRE.
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1A.2 REYERMHETSE

ﬁ&ﬁ‘ﬁ]é\ urstzs>tou, HEPLER,H D a0varrrra. Hn+1 PEH
% @

ERE 4% E GOREMIER W HPBE. AEWRE"SAE
“BIE" BRI, MEATRE, A — T EFRERNEANE AT, 54
E@)=0 HBXRMBREIMN v. 95 H b REME H/E « KTFHEA
03 At AT MBI w: BEMA—EFRAG L BRI BAR 0.

REHLAEROAMAMBR L TERNFRICSER:

E = (a, + aqu;) = a, +.a1E(u1) (1A.5)
E = (ay + Dau;) = ay + >2a,E(u;) (1A.6)
Mﬁﬂ’ﬁ& Uysliay ™ " vUn éﬂﬁﬁ—ﬁ‘ﬁﬂ#ﬁivﬁ-ﬁw&ﬁm i=1,2,*"yn,E
() =p H—BW TR 8 v WRATHWHEE, 7= Su/n= 1/ndu+
(1/mdug++++ U /ndu,, AJUEHZERX, (1A.6) Hha=1/n, i=1, 2, =+, n
K a,=0783%. Ak,
1

E@=3(1)Ew = (L) su=(L)mw=s aan

FrpA R S8 B AR o B— DTG T

e ver BEvarGu)iEfEw B E. FEHTEOSERE L var @)
=Elu—E@) ) =u ) — A RYUESECHTFHENZH T FHNEHA.
var(u)RK, #5 w HWRMENESBR. HSo KBAT-1IE, &
e AR, X e WHER o2 FR.

SHREHLAE A 209 — MR GrRERBAHEEND B

- var{a, + >au;) = >advar(u,) (1A.8)

ao TR BB HENT. RERNTUHAX TSR REEYHEY £,
B« RAMEN, REXRANEE var(w) =d.

ol S(F)e] = 2(F) e[ 1] 2~ 2

/ n
BB cov B coviu,u) BERIER « 5o, WihF 2, EXH
cov (u;su;) = E[(u; — E@)) (u; — Ew))] . th £ i T B MEHLAS BIE
SAEMTR. MRRAAERRMIA, NENRRAXE, ARIR—E
WL . MBLER XS i=5, Wil E—FFS05E X RATATLUE teov (i v:)
=var (u). XTI ERRM D
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cov (ao+a1u1, a3+a2ug)=a;agcov (ul, ug) (1A. D
ROEHEBRMARZER—FSREXXNBFTE, RIVYHEXER HBER
corr {(u;» u;), EHTRAEX

r Qs uy) =2 in 4y (1A.10)
cor \/var(u,-) var (u;)
MARBAMKBTHVIEROMBEN . HBAEH] 51 2 EBE. 1FEH
EREKH O, MERw Su; RAMEXH: XMHER R B cov (wis u,)=0
y, 2
FEVLERMAHASW T EN —RIEXKBRTERBHFEZERENB
FE, BMNTHEN:

var(a, + 2,au;) = Ea var (u;) +22 Zaacov(u,, u;)

f=1 j=i+1

(1A. 11D

1A.3 BpF
ERREEG 8 A BmHZ iﬁﬁﬂ”%ﬁ'l:ﬁﬂﬁﬁiﬁjlzﬁiﬂ BR 3 L
B B/MEH B F Ay

RSS (Bo» ﬁ1)=Zl (yi—Bo— Prz.)? (1A.12)

%M QA 12) B)—ADFER ST ST B F1 8 KT S RBETE, HEA
PR Bl A

QRSS;gm ﬁl Zz(y —Bo— ﬁll') -0
aRSS;g"’ ‘g‘)=—~2§;x;(yi—ﬁo—ﬁle> =0 (1A.13)
i i=
BEoEREIM, (1A.13) 3R
ﬁon+ Bl Zl"i = Zy,-
Bo2ixi+ B 2xt=2xy: (1A.14)

FE QA 10 HFRAER (1.2) PIEAFE. ZERAZBALLFITHRAT LT
B2, 2y, 2xf M2 zy REMH, BIHAELERENZ, 7, SXX Hl
SYY Mg/ WREHEAMEREZEANEY, z, 5, SXX MSYY X
- BENGSERITE. EAMXLRAHRENHAREREESHATHRANMST
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BoHl B, MAANZUFE QA 110, 8

Bo y— ﬁ:-’r
H _SXY
51—m (1A.15)

1A.4 MM ZRGHRIBEIS 2

BN RefbiH Ry WERERY, i=1, =, n, HHEAT » B e WEYE
BB RATE RS 1A. 3 SoRBAYME TR 1A. 2 BRusE#, BUREME T 11y
B, HEMBFE. S, BRERREHER

yi=BtBix;te (=1, 2, =, n)

BRIEHN. hgie (1A.6) 1 (1A.8), E (y.) =B+ iz, Hvar (y,) =
var(e;) =¢’, B, B h (A.15) HHMHEH L. BERITE XK.
€20 >y €o (RFEA )

_(I,—"‘E) . .
C=TEXY (i=1, 2, *, n)

B . BN RBEOK BTk o LREEMR. (MR 8 $F Tav X
v = REGE. FRRE 5. MBHEY

E(B)) = ECSay) = Ze.E(y)
= an(ﬁo + Bix;) = ﬁozfa + ﬂlECl‘
HERMHEERMZ0=0, dax.=1, &
E@D=4 - (1A.16)

ﬁsﬂa. R E(y) =Bot-Brzer 81 2 B B9—AEMAEH . S50, BRATALL
BB ECB )= Fo.
B E:

var(8,)=var Y (c;y;) = Scivar (y; )—!—22 Z cicicov(y;, y,)

i=1 j=i+1

{HBBE cov(yiry;) =cov(By + Bix; +e;, 80 + Bix; + €.) = covie;ie)
= 0, B4, BB var(y,) = var(e,) = 2 [H i,
var(ﬁl) = g > c?
B X2t =1/SXX, BriA

1

XX (aA. 17

var(ﬁ’l) = g%

HTRBBIBE, &
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var(l;‘g) = var(y — Blf) = var(¥) + Ezvar(['}l) — 27cov(¥,8,)
B, var(3) =¢%/n, var(B )@ (1A.17) @i, 3£ H cov(3,8.)=0. BJF
— NG T BARE T B AT B M B RE B . {B7E B X RAR WA, BHATF
3908 5 R REDUE M RAOB T LA BRI B B, RA1ER
| var(éo)=a2( %+%) (1A.18)
-3 =R o _ -
cov (By, B1)=cov (y—B.xr, B1)
=cov (y, B,)—zcov (Bes B
__ 9z
SXX
3t — 2 B P B T DA LA 8= Bot B W2
var(B;) = var(B, + B.x:)
= var(B(,) + r?var([?,) + 2x,c0v(B,,8 )

(1A.19)

= "z( wt %{Y) + oxt gy — 25 gxg
=az|:—31— +£f—:~—f—)—2:| (1A. 20)
SHEE z. BRI y. (9T y. (I EEGHER—&. y. Al y. HHFE
M. FTARIA |
EG.—y.)*=E { [y.—E(y.) — [y.—E(y.)]}?
=E [y.—E(&y.)P+E [y, —E(y)7F
| —2E [y.—E(y)] [y.—E(y.)]
HX y. Bt HMEEE A, v RAROUNE, FMAARERAH
Xiy, E—#ERFHHTERNT. FHESPHE—AS (1A.200 T
M, BRA . A z. THRSPHBE MR FIRREN T E, FT .
FRE-REXA
( x)?

var(y.) 262[_’11_+_._r§_}}-y_]+02 (1A.21)
W, aTAEE A.36).

1A.5 &N, SNREE AT NaIHRTE
AKETEAEHTERETEN R, S8 MEARESITTREE. HX
BRFEINELEXRTUERIABEA: BANMBEZE A AHEERHIE
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0. HE BATH A BRI X N OBCE A R A B, 5
HHRENRERVERBUNRFRSHNEEERYEE. A, R EEH
NEI=FNERBCT METIENNS L ESHFENBE. XK, X
WEFIREAINERPHTELSR ANSERERSIAMNBTFEAER. BS -
AN REAE: RIBESSVRBFEBSLNSER A BTER? |

BRATE SCEL HE— AR EEBERBPHH A REAE. BR
x1=12 541, x,=12 537, =12 548, R SXX WHxKEEFHLAX, HEEHK
IERHRENEREAZLAET, RMFELTEHLSORE, BRITH
' Sa?= (12 541)% + (12 537)2 + (12 548)2

= 157 276 700 + 157 176 400 + 157 452 300

= 471 905 400
BiE
x = (12 541 + 12 537 + 12 548)/3 = 12 542
B L
nz? = 3 « (12 542)% = 3 + (157 301 800) = 471 905 400
- B3
- SXX = >a? ~n? =0
ERAHHH S

SXX =(12541 —12542)2 4+ (12 537 —12 542)2 + (12 548 — 12 542)2 =62
WA EAIRFER SRR EMNARET LR PR BAEROEE.

Chan, Golub fl LeVeque (1983) iFiE THHFEFRMET HE, ©ii1
HRA G Ry “EH” B RV SRENR. B EEITN SXX RS k.
Bhitd o, 825 MG z— 7, EHIFRMER. B —Fh ol oy i
HEFIE ERA 2, > 1.5 RIBRE

E,=%§x; i SXX..=§ (2 — T

LBE T — MM zarr B, RIAFHE
SXXni1=SXXn+ ﬁ—l (Zmi1—Tn)?

Tmt1 =X+ mtl (Zmt1—Zpm)

BRI, MBRATE L Zo=SXXo=0, MMBERHRRETL.
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EHEV LN EFEREFA LA TR ERNE TR BEEEE, (B —4
CHAEENAH. LEEER. AEFRME @ur> yuo) FYHTHMGT
-;n-’ ;m ﬁSXY,,’ Eﬁlﬁsn H{Jﬁ.‘itj:l'

n

SXY iy = SXY o+ o7 (s — To) Gt — V)

EEUHERBRN, bE SR ERRENERSANDBILE B
%, EREEAPEEE. ARHAFMBXEIHEXREK 0. 752 F10.773, &
ZET LA HEHE AT 0. 8 TAEL M EEZE . X0, Forbes FIE
I U5 b P A T A B AR, ©- 38, B MRS RAEHHE MBS A B /NIUR
g 4.

Ehrenberg (1981) 3415 T # 4 A ZEWR SRS 6T 3L Fia1 AT, AbiRix
— B T4 57 5 R R OB 4 h B8 TR RAKS RS . 1R &
S SE S BE T HHRN, ESATRAL. URA A REFNE
S RATAOMRER A S M7 . R A B R R AN, B Y
N TH B BEE RS, IR 8T ESa0E, XEANT 6
19 A P R '

2A-1 MEFALRAIEGETS : |
EEHARESG L EREMERNTB NS . XTRERBIERITPH
MABHPIAESE K 2% 40k Graybill (1969) Fi Seavle (1982), REX B4
AR RN B & EEM — A FREERE B P
— A ERRBFE— T EEHS . BATR X B —1 X R, MRER
r {7 ¢ FIBFER—MHES]. —PMEER 4XIEBEX B
1

2 1 Iy Ty T3
1 1 6§ Iy Tpp T3
3

s = oy 1y 2 = ()
1 4 6 n Xy Ta
EEEX M—nE b oS BRX S T8 7 FIE. #lm,. &f
MEEEP, rn=5. 2FBEHRARAREFERLER, ANEWFT
T RRRNERNITR. |
[ BERERA-ANERE. —MFER 4X1BREY (KEN4 EE K
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M 2

N -2
% 7B 0

RUARKFERR, ABRPHTRARN TR X y:=—2RY K5
EATRK. RIVHEHRE BAOEREFSEHERE—T, WSHRAR LT
XH

Hep BEHH Bo G, MAR S, FHMPHERMNPEFEE. BRGTDX
11,
TRBRRRE ITHERE. £, Efﬁﬁﬁﬁﬁ%ﬁ']ﬁﬁ R —A4
HBEFEA—-TER, BEA-ITRROEERE (B TEH).
—AFERTE ST R . — P EX BAHN, mRNHFAN: A
Jr zii=xi0. —AHERM AR, MBRFAEIEENAROTENT, HIBRT
=js x;=0., T KEREC f D 5351 R X FREG FIXF A
7 3 2 1 7 0 0
C = 3 4 1 —1 D— 0
2 1 6 3 0
1 —1 3 8 0
AR LW ATTESET 1 X AR R
AT UER L, BRBABEN nXn:

0
4 0 0
0 6 0
0 0 8
B, REETRR. A6

’

o = O

1
| 0
) 0

c = o O

0
0
0
0 0 1
—AMFRR - 1X1EE, M ENN. FREXEAH TN,
EEEN . MEANE RAEYHMEERATHERNTRAHE, €
1A LA U - RH%A B #R n X p EEF, M t.ﬂ']BﬁﬂC A+B PR nX
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a3 4y

C=A+B= +

a3z Qg

bn by
az ds by by
ay + by ap + by
ag + by axy A by
as -+ by a5 + b,
Wk [ R 9 O SR AE Fl% (+) B/ (—) 5. #EEXHE LR
EATEEANE, BxHg
A+B=B+A

(A+B) +C=A+ (B+C) = (A+C) +B

SHERER B R - ENIRR. BRA R ATEN ) 8
rXcBpE, MWiA BICEET ka, ) r Xc 5. X—RAREHTEE 1M
VLR E— T 2EM . FkR var (o) —ol, Bfe T E—thy 2
SRR o B8, BTl e WEBANTERAA N £ QD) =0, ¢ I
FATRZAMD T ER 2 (0) =0, E—RM, —4>pX1 Rz HHE—
W EERESHICE 25, FAMB SR INE G, D NTE, Mz s,
A58 G ATRZ BRI EN s

WA AR TR HI L 2 FI s O R AL 2 . AN SE R 3%
KIF AB HiFe, A WFIH B RI0 VAT B WITH B EY0.
P, QR ARnXp, BRpXe, WRIVGERRC=AB, BR—F nX
¢ B, MBAMTREN a;r BRTTEN b W CHWTE MARR

Za:kbk;

m%nﬁﬁwﬂﬁWﬁx%nEﬁﬁﬁAW%' 7R B 155 51, ¥ A 034
FIPWBE RS B RPN E P TRAR, BE TR
. SEPIRE, REHREHISBIN.
 BAEREA M B MR BRI ROER TR S A N 1Xp T B N pX
1. BBEREREER X1, I MERE—IENK. Fm. WRAMB
%
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A=A 3 2 —1) , B=

NIRRT AB X -
AB = 1(2) + 3D +2(—2) +—1(4) =—3

AB 5 BA A #iR., B L, ST RBEMER, RBIBA B—4 4X4 EH:

2 6 4 —. 2
1 3 2 —1
BA =
—2 —6 — 4 2
4 12 8 — 14

5’5'13“—4‘/]\9!? Fﬁﬁ’%ﬁm’ —143X2 4EPE A FLL— 2X2 G B W
(bu blz) aubu + a:zbzl anblz + ay5b6y,
by, by,
dz; 4z

anby, + azzbm anbiy ™t azb,
aalbu + 432521 a31b12 + aazbzz
FBE, FAEERROMTY N
1 5 1 15+ 0 3+ 14 15 7
-1 0 (0 4)= l~5+0 —1+0]= PS -1
i 10+ 0 2+8 10 10
ERXTAFP, PUAB#BA, M EMGHRER, BA Ei‘ﬁﬁﬁx%o
At %Aﬁﬂj}:&j&i A(BCY=(AB)C.
ﬁﬁﬂﬂﬁl —’i\rXc X, Wﬁiﬁ“’l\crxf M, iDH X7, 18
mR =, R X B’:‘JJI:# HH & X WK, M -r;—l';- XAty X,
1 1 1 1 ’
1 5 4 6
— B RS RRE— TR, ﬁﬁmﬁﬁ (AB)" %ﬁiﬂgﬁﬁ' fe
BHRNEF, (ABYT=BTA".
BRAR—A 2 X1 HR, RARH a1 a0 - WRBATA RAR
Xy, BERIX18ERE, BTRNAM:
ATA = a} + a} + ---a} = Za} {2A.1)

BERARAMTEGT M. XTROFHREI R APNRKKE. 6
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A 4z
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m, RY RUMBIN X1 BBER, ¥ RESEN X1 AR, WRER
B é=Y—Y A1, FAREVLHFAMEMK fe= Y-V ¥-Y),

AR, X RaxXp' fHE, CHABATROME. XHH: A" &
. EFEIBENEED, o BO+DX1H, HE—FTLENL. X #
BN EENERR XX, CERRBRENTHFAMELEM ' Xp'
Xt BRAE B .

AGERE Fat. MEREN—FBOMNRICEE AN nXp' EEX T
wIN R HEE X, 1 X;,

X=X, X» (2A.2)
XiBRXMW o, X2 BRXME ' —o 5. HERRXX N
XX = (X, X)X, X,)

XTx, XX,
(X’z"Xl XTXZ)
ERENAT, XY ARG R —HHARTERN, BZ=XY). )
I"ZR—PT G +DXGP'+H1YERE

X’x X7y
Z'Z =

Y'x YUy
B HRE X Y B RBE RO, |
MY BRRINAE Xk ERC, MRARMNBEBS 1 kX4
R, LMl D, 48 CD=IL, MBI CH—NBEHE, BHiCkC,
®C'=D. MBBEHEFE, ERME—H.
REERRERTERERIHMY. RERGRAUERT, CREA
S, MRCR-AXAHE, W

3 0 0 0
¢ —1 0 0
= 0 0 4 0
0 0 0 1
) C WyE X EE
rl ~
3 0 0 0
-1 - |0 —1 oo}
1
0 0 —4— 0
0 o 0 1
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BERHRIECTC=CC' =1,. ARXTATLRARTF XX AEFIXS M R BAR4T
B, MBEMNAKLEFET OMTR, WELAFE.
WEM ST REMBEEN —BEENEREE. — M nXnEKECRE
EXH. R 0Q=00"=1.. BHit. Q7' =0". P, EK
(1 1 1

RIEXH

1
~ 3
| 1
s T = O~ e | = O r—
i
1

2
TEXK B HORE R REAY V5 (R R BT i 3 A2 R JFR ) (M) AR 3
—&%mmnﬂ ﬁﬁﬁ#*ﬁi@ﬁ@& ﬁﬁxﬁﬁ@kﬁ X & E RN
— AP FERSR 2A:3 PRk »
EREMB HEFMAERSERADS. ﬁ@:ﬁtﬂﬁZHﬁﬁ:&ﬂﬂkxi
Bk gl /e, MB—ANHEREY, RITBERMEYRERESRN.
KT HAERESK a{mﬁﬂ (X"X)*'RTY LA RSS= (Y XpOr 'y
— XB) HiM. Bk, HTHHWRE, RSS K '
RSS = (Y — XB)T(¥ — XB)
= YTY — BTXTY — YTXP + BTX"XB (2A.3)
(2A. 3) AHFARNIRE 1X1A, B O7XB) = "Xy =PXY B
, RSS = Y7Y — 2BTX"Y + BTXTXPB (2A. 8)
A (XTX)'X7Y ##% (2A. 4 $BRIS—,
RSS = YTY — 2BTXTY + BT(XTX)(XTX)~'X"Y
= YTY — 2BTXTY + BTIXTY |
= ¥TY — PBTXTY (2A.5)
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B BTIXTY=BTX"Y. RATATIMEESER (2A.5) B BT, B3
RSS =YY — [(XTX)'X"Y]'XTY
= YTY — YTX(XTX)'X"Y
BE - HeBEAARENY XTOTEF X7, EHXTX RMK
fy. HMIHEBS N 220 MwHEER.

28.2 BEtLE#A _

—ATREFBEHERG A BRI R. EEES BEN X1 FR
e R—AHHLIEER. EH PR EEEOMYLABRA BGOSR B, W
iy AL SEnRY, DERERERR:.

— Bl B A SE SR BRE AR PR RIS ER &
XEE, Fline WSIER -2 AFHEE. RITICAEC)=0.

EMTER R 1A. 2 PR, HERRER. BR z 2—4~»X1 KBE
LI, C BRIEE — 1 oXn HFE, d BREE 1o X 1 WHENF &, WL
A Cz-+d BBME N E (Cz+d) =CE () +d. TfT8 LA X—RNK By
ME,

. E(f) = ELAXTX)TIXTY] = ELX"X)T'X"(XB + )]
HRABERY Y=XBt+e, TR ‘

E (B) = (XTX)'XTXB+ (X"X)"'X"E (e) (2A. 6)

BT E)=0,

E@) = (XTX)"'X"XB= B
HH AR BW—NRMAE. B, SHRBIERTMRERRERNFE
MR E ()#0, BB RHMAKERENN. S, BiEE =2y, z 21
TREBGOES X B, REZ TEEREX WAINTHRRAS, SLTR
ER5 X PHAR, FHY R oX1 RIS HEmE. W

EB) =B+ (XTX)"'XTZY
H BN B —A-hit. KRS

W =8—EPB) =— XTX)"'X"ZY (2A.7)

SR (XTXOTXTZ FROVIRAERE, Bk B SN TT R i R IR R BT e

FREY PHTEMBEE. R 1) RBEXZ=0, K (2) v=0, WEWHH
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T BRI ABR Y =XP+e, AR EHBMELIR £ R Y=XP+Z7+e, T
SIS, fERGT RN MBSNMYRBMRITN, THRAWE
BABYBAL, W B R RER M.

BE_WHE —AWHEHARE A SZHBRITE— T EERH.X
AMEIRE R A TT R L 0 REAL ) R TER 007 2 TS XA TE R B TE
BB HE—DHEEHNE G, ) TR RS i T
K58 MR £ RIVARES var @O FmR ML R z 095 E— B
Iy .
| RRREAR e WA RANT ERATNBIE. KRR Y
var (@) =a’L., — AR BRI 2 TR A8 2 00 T3 00 B AL I B el X1 i B 48
i, |

@ o

3 ..

(0 . &k
var (Cz+d) AR N .
var(Cz + d) = C[var(z) ICT
EEMAT . ~ |
B = (X"X)7'X"Y = X"X)T'X(XB + e
= X"X)7'X"XB+ (XTX)T'XTe
RINBEBIHE— mzz@,yge, EH A BT AR FN d. % C 5 (XTX) X7 *ame
%
_var(B) = <xTX>“HL%«»J[(XTX)&XTJ? |
= (X" X (@DXXTX)
= A (XTX)"U(XTX)(XTX) !
PP 1o o o S TN
m (2.20) ﬁ)f%tlm | -
EAMEWH S —EEMMANRE p' X1 [ x 4% 56 A0S HE
=, WEas y=x"BA L, Hit
var(y|x) = xT[var(B)Jx = o’ xT(XTX)7'x (2A.8)
 OWFE x. B B AT R ER R . TN, BINEN 5. =218, ®HF
-5 3 ( _ . :
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var(3. {x,) =1 + xT (X"X) 'x. ] (2A.9)

2A.3 B/
RNXEHFERE-BEPR/PD_RMAEHHSHE,. TRB—-FMHFRE
Nttt BRRT —FEENHTEFE. HiF BRESK
RSS(B) =¥ —XB"(Y — XP (2A.10)
IR /MER) B R . FRATIAG B AR F— A A5 187 80 b SR A2 A9 0] BB AR 85X — & /)
e g, BERAITURB -2 Xp' HEEQ, i 00=1,", UER—4 p'
Xp EZMEERPIAEEXNMEUTHTE N @#
: X =0R (ZA.11)
BRI X LB ENFENR X NARBEN. ¥ (2A. 10 FFF, 3+
A CA-11D) %X, 18
RSS(B) = Y'Y — 2Y"XB + FX"XB
‘ = Y'Y — 2Y"QRB + FR"Q"QRP
EXNTHFEROAN M LR YQQTY, MRAIFTLIK RSS (B BEHT
., HPRE-Tis s
RSS(P) = Y'Y — YTQQTY + (YTQQ"Y — 2Y'QRB+ FRRB)
= YT — Q@)Y + (QTY — RPT(QTY — RP)
ERE T T RSS (BOREBRE/MEL. XATLELE

Q'Y — RB=0 (2A.12)
(13
RB = Q'Y
X3, #BHRERAM, ' ‘
- B = RQ7Y (2A.13)

(2A.13) ZMF (2.15), I—REEAEST. :
BN RIEH R —FH AP QR B T4, XR i A. S. Householder
(1958) M G. Golab (1965) B AR, ¥ TFHX—BIEN —NHE N
H B A AL R Stewart. (1974, 57 2, AR X, Q fIR AR
RS M — AT UGB 3 S R AT R B TR B T —
77 i i Xt i /> 3R B i B B ) Fortran T FF A L £ Linparck 3K
{43 (Dongarra et al, 1979) 783, ZQR BFBHTHNEKER H I X'X
M ER T, HEET R B8 H Q MitH ik W Stewart (1974),
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- SA-1 HBEEEARE

FHEFHSHETREZBE, HRYMERRAT LS H AN AR
BISFHRITR. BEX HaXp'L Y BaXl, FEARTERE XX,
ﬁ?MCﬂDlﬁﬁ(%Jdﬁ BOAMATEHERESK.
XTX)71XX.T (XTx) !
. 1—-h;
ﬁ’?‘*%ﬁ'ﬂg"ﬁﬁ Gauss (1821) 86 ;& i 7 52 M1 & 264k i Henderson
Ml Searle (1981) . EFUBMATHAHRMNEARNCIATELEE 4
R HBREEHMS R A, Ax BIRTH2—1 MRANPOLHERE
MR eTXo" X)) . FIB BA D

(X, X)) 1= (XTX)1 4 (5A-1)

x;T(XTX) -lx;x,'T(XTX)-_lx;

xiT(X(i)TX(i))—lxi = T(XTX)—lx“ + 1— A,

h'iz ' hi;
=hi+ T2 = T (5A.2)

BT AT A AT 2 U u*ﬁ&ﬁﬁﬁl’!ﬂ%% i /l\ﬁﬁ! BS‘JIEI!EIBEIE
gt ®. Bayfhit

, ﬂ() 8- ﬂ")‘;‘—lfﬁ 7 (.5A-3)
o’ W4kt
‘;2"“:"—;'—1&2 (n—p' —r?) (5A.4)
8A.1 C, MHE¥E .
—ITRENTFEREHRY S X= X, X,) {E, #HBTEHBR
Y= X1ﬂ1+e

ENH—-HNFS. RTFERBHT T HIE5EE » A, HPuRU=
X (X, TXD) 7 X, T AR 9 R TR s var (3:) =cui. U, RSB
M, WARS H=X XTO7XT, AR LR A HESY B A
Al XRNESYHHOFO/AS, DURJIFKALAHE. 3 BE

J,;,:.alzi‘:_mse (5  BAD
H

mse(y,;) = var(y,) + (bias)? = ®u; + [E(y)) — E(y)
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h TR BB LMY, EG) = EX), FHAAKHE
[E(y) — E)} =[E(y) — EX)DT

B DI{EBH (Weisberg, 1981) |

 [EG) —EXY )] =EQG: — Y2 — 6 (hi — w)
XA R8N, 51 LUE S T8 R X, M X, O IEAZ i o] B B (Eih78
PUEH . E (5.~ Y FIEHWNE, o HESERFENET o A mse i
W

n/ms\e (5).-) = (5’,- - }}i)z + 32[u.-.- — (hy; — un‘i):'

M T

Cp == "‘]-?Z r@e (3’,)

= Z[ d DY — w) [(8A. 2)

BEMAREB AN HBYBE. BT G—Y)'= [ (-

3) — (=YD V=R WR N FRER G AR 2B T
¥ BB P HE WG =150 @?fi%ﬂﬂ“ﬁﬁ} b
B uis B X, 955 i AT AR BB hi—wio (8A.2) B HE
SRMIERRR Cur BR ZC,=C,. CuX u B H KT C, Git
BEHN—TME2HRE. MTFHER, JLFRANSNEAERLC, =
uiiﬁﬁiﬁo

FTHBC, WERER, RNFTE=ZAHit (BEAMNEBD
BEHUEHD .

1.3 (5—Y)P= %Xn Ja kT X, 4 B H & B 4

2. 2u;i=po

3. Shi=k,
BETIRA (BA.2) B3| (8.21),
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=

A FE1— 5%
RPMEIREHE: (a5 v), Eff
prob {1{TFR 1=t (a5 v)} =a

a

0. 200 0. 100 0. 050 0. 010 0. 001

-
1 3.08 6.31  12.71  63. 66 636. 62
2 1. 89 2. 92 4. 30 9.92 31. 60
3 1.64 2.35 3.18 5. 84 12. 92
4 1.53 2.13 2.78 4. 60 8. 61
5 1. 48 2. 02 2.57 4.03 6. 87
6 1. 44 1. 94 2. 45 3.71 5. 96
7 1.41 1. 89 2.36 3.50 5.41
8 1. 40 1. 86 2.31 3. 36  5.04
9 1. 38 1. 83 2. 26 3.25 4.78
10 . 1.37 1. 81 2.23 3.17 4.59
11 1.36 1- 80 2.20 3.11 4. 14
12 1.36 1.78 2.18 3.05 4.32
13 1. 35 1. 77 2. 186. 3.01 4.22
14 1.35 1.76 2.14. 2.98 4.14
15 1. 34 1.75 2.13 2.95 4. 07
16 1. 34 1.75 2.12 2.92 4.01
17 1.33 1.74 2.11 2..90 3. 97
18 1. 33 1.73 2.10 2.88 3.92

% R ZEWJ 5 25 K 289 CDC. Cyber. 172 BHEHLE, @ IMSL 78
FEMDSTI i+E 8388,
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F'AMD

0. 200

0.100

0. 050

0. 010

0. 001

19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

37
38
39
40
41
42
43
44
45
46
47

48
49
50
60
70
80
90

100

120

P et e et et et e pd e e et e ke et e ek ek ped et bt pd ped e e ek pad pd ek el peed ek e et e e e

. 33
.33
- 32
.32
- 32
.32
.32
.31
.31
.31
. 31
.31
. 31
.31
. 31
.31
.31
.31
. 30
. 30
. 30
. 30
. 30
. 30
. 30
. 30
.30
. 30
. 30
. 30
. 30
. 30
.30
- 29
.29
.29
. 29
.29
. 28

.73
.72
.72
.72
.71
.71
.71
.71
.70
.70
.70
.70
.70
.69
.69
. 69
.69
- 69
.69
.69
- 68
.68
. 68
.68
.68
.68
.68
. 68
. 68
.68
. 68
.68
<67
. 67
. 66
. 66
. 66
. 66
. 64

= e e e = DO DOODD DD B DO DO DD DD DD DD DD DD D B DD DN D B DN RN DN DN NN N

.09
-09
.08
. 07

07

. 06
. 06
. 06
.05
. 05
.05
.04
. 04
. 04
.03
.03
.03
.03
. 03
.02
.02
.02
.02
.02
.02
.02
. 01
.01
.01
.01
.01,
. 01
. 00
. 99
.99
- 99
- 98
.98
- 96

DO DO DD N DS DN DO DD DD DD DD DD DB DD B BB BN B DD B DO DO N DR DD DN DMNMMNMBMNDNDN RN N N

. 86
. 85
. 83
. 82
. 81

L.

80

.79
.78

.77

.76
.76
.75
- 74
.74
.73
.73
.72
.72
.72
.71
.71

.70
.70

.70
.70
. 69
. 69
- 69
- 68
. 68
.68
. 68
. 66
. 65

. 64
- 63
.63
. 62

. 58

- 88
- 85
. 82
.79
.77
.75
.73
.71
. 69
. 67
. 66
. 65
.63
- 62
61
60
o9
. 58
.57
. 57
. 56
)
- 54
. 54
+53
.53
.52
51
51
o1
50
.50
- 46
.44
-42
. 40
-39
. 37
- 29
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EB F—43%
ZPHERF (a, vy ), Eff
prob {QEF (v, ) =F (a, vy )} =a

(a=0.05)
v SFHEHBE

vy 1 2 3 1 5 6 7 8 9 10
1 161.4 199.5 215.7 224.6 230.2 234.0 236.8 2389 240.5 241.9
2 18.51 19.16 19.25 19.30 19.33 19.35 19.37 19.38 19.40 19.141
3 10.13 9.55 9.28 9.12 9.01 8.94 8.8 8.8 8.81 8.79
.4 7.71 6.94 6.59 6.39 6.26 6.16 6.09 6.04 6.00 5.96
5 6.61 5.79 5.41 5.19 5.05 4.95 4.88 4.82 4.77 4.74
6 5.99 514 4.76 4.53 4.39 4.28 4.21 4.15 4.10 4.06
7 5.5 4.74 4.35 4.12 3.97 3.87 3.79 3.73 3.68 3.64
8 5.32 4.46 4.07 3.84 3.69 3.58 3.50 3.44 3.39 3.35
9 5.12 4.26 3.8 3.63 3.48 3.37 3.29 3.23 3.18 3.14
10 4.96 4.10 3.71 3.48 3.33 3.22 3.14 3.07 3.02 2.98
11 4.8 3.98 3.59 3.36 3.20 3.09 3.0l 2.95 2.90 2.85
12 4.75 3.89 3.49 3.26 3.11 3.00 2.91 2.85 2.80 2.75
13 4.67 3.81 3.41 3.18 3.03 2.92 2.83 2.77 2.71 2.67
4y 14 4.60 3.74 3.34 3.11 2.96 2.85 2.76 2.70 2.65 2.60
B 15 4.54 3.68 3.29 3.06 2.90 2.79 2.71 2.64 2.59 2.54
16 4.49  3.63 3.24 3.01 2.8 2.74 2.66 2.59 2.54 2.49
B 17 4.45 3.59 3.20 2.96 2.81 2.70 2.61 2.55 2.49 2.45
g 18 4.41 3.55 3.16 2.93 2.77 2.66 2.58 2.51 2.46 2.41
19 4.38 3.52 3.13 2.90 2.74 2.63 2.54 2.48 2.42 2.38
B 90 435 3.49 3.10 2.87 2.71 2.60 2.51 2.45 2.39 2.35
B 21 4.32 3.47 3.07 2.84 2.68 2.57 2.49 2.42 2.37 2.32
22 4.30 3.44 3.05 2.82 2.66 2.55 2.46 2.40 2.34 2.30
23 4.28 3.42 3.03 2.80 2.64 2.53 2.44 2.37 2.32 2.27
24 4.26 3.40 3.01 2.78 2.62 - 2.51 2.42 2.36 2.30 2.25
25 4.24 3.30 2.99 2.76 2.60 2.49 2.40 2.34 2.28 2.24
26 4.23 3.37 2.98 2.74 2.59 2.47 2.39 2.32 2.27 2.22
27 4.21 3.35 2.96 2.73 2.57 2.46 2.37 2.31 2.25 2.20
28 4.20 3.34 2.95 2.71 2.56 2.45 2.36 2.29 2.24 2.19
29 4.18 3.33 2.93 2.70 2.55 2.43 2.35 2.28 2.22 2.18
36 4.17 3.32 2.92 2.69 2.53 2.42 2.33 2.27 2.21 2.16
40 4.08 3.23 2.B4 2.61 2.45 2.34 2.25 2.18 2.12 2.08
60 4.00 3.15 2.76 2.53 2.37 2.25 2.17 2.10 2.04 1.99
120 3.92 3.07 2.68 2.45 2.29 2.17 2.09 2.02 1.96 1.91
co 3.8 3.00 2.60 2.37 2.21 2.10 2.01 1.94 1.88 1.83

B @ Draper fil Smith(1966) 37 B4 E. S. Pearson Hi H. O. Hartley (1966) [
WEEBLER, f_siomezrika. Tables. for. Statisticians , 55— BB =R 1C ¥, BIFF K E.

. 0312 .



B (&1 (a=0. 05)
vy 7 T84 A i BE
vz 12 15 20 24 30 40 60 120 oo
1 243.9 245.9 248.0 249.1 250.1 251.1 252.2 253.3  254.3
2 19.43 19.45 19.45 19.46 19.47 19.48 19.48 19.49  19.50
3 874 8.70 8.66 8.64 862 859 857 855 853
4 591 5.8 58 577 575 572 5.69 5.66  5.63
5 4.68 4.62 4.56 4.53 4.50 4.46 4.43  4.40  4.36
6 4.00 3.94 3.87 3.84 3.81 3.77 3.74 3.70  3.67
7 3.57 3.51 3.44 3.41 3.38 3.3¢  3.30 3.27 3.23
8 3.28 3.22 3.15 3.12 3.08 3.04 3.01 297 293
9 3.07 3.01 2.94 290 2.8 283 2.79 275 2.71
10 2.91 2.8 277 2.74 2.70 2.66 2.62 2.58  2.54
11 2.79 2.72 2.65 2.61 2.57 2.53  2.49  2.45  2.40
12 2.69 2.62 2.54 2.51 2.47 2.43 2.38  2.34  2.30
13 2.60 2.53 2.46 2.42 2.38 2.3¢ 2.30 2.25 2.2l
14 253 2.46 2.39 235 2.31 2.27 2.22 218 2.13
4 15 2,48 2.40 2.33 2.20 2.25 2.20 2.16 211  2.07
ff 16 242 2.35 2.28 224 219 215 211  2.06 2.0l
# 17 238 2.31 223 219 2.15 2.10 2.06 2.0l  1.96
B 18 234 227 219 215 211 2.06 2.02 1.97 1.92
19 231 2.23 216 211 2.07 2.03 1.98 1.93  1.88
B 20 228 220 212 2.08 2.04 1.99 1.95 1.90 1.84
21 225 2.18 210 205 201 1.96 1.92 1.87 1.8l
22 223 215 2.07 203 1.98 1.94 1.8 1.84 1.78
23 220 213 205 201 1.96 1.91 1.8 181 1.76
2¢ 218 2.11 203 1.98 1.94 1.89 1.84 1.79 1.73
25 216 209 201 1.96 1.92 1.87 1.8 1.77 1.71
26 215 207 1.99 1.95 1.90 1.85 1.80 1.75 1.69
27 213 2.06 1.97 1.95 1.88 1.8 1.79 1.73  1.67
28 212 _2.04 1.96 1.91 1.87 1.82 1.77 171  1.65
29 210 203 1.94 1.90 1.8 1.81 1.75 1.70  1.64
30 209 201 1.93 1.89 1.84 1.79  1.74 1.68  1.62
40 200 1.92 1.84 1.79 1.74 1.69 1.64 1.58 1.5l
60 1.92 1.8¢ 1.75 1.70 1.65 1.59 1.53  1.47  1.39
120 1.83 1.75 1.66 1.61 1.55 1.50 1.43 1.35 1.25
o 175 1.67 1.57 1.52 1.46 1.39 1.32 1.22  1.00
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%8B (&2 (a=0.01)
” ﬂ?ﬂﬁmﬁ
vz 1 2 3 4 5 6 7 8 9 10
1 4052 4999.5 5403 5625 5764 5859 5928 5982 6022 6056
2 98.50 99.00 99.17 99.25 99.30 99.33 99.36 99.37 99.39 99. 40
3 34.12 30.82 29.46 28.71 28.24 27.91 27.67 27.49 27.35 27.23
4 21.20 18.00 16.69 15.98 15.52 15.21 14.98 14.80 14.66 14.55
5 16.26 13.27 12.06 11.39 10.97 10.67 10.46 10.29 10.16 10. 05
6 13.75 10.92 9.78 9.15 8.75 8.47 8.26 8.10 7.98 7.87
7 12.25 9.55 8.45 7.85 7.46 7.19 6.99 6.84 6.72 6.62
8 11.26 8.65 7.59 7.01 6.63 6.37 6.18 6.03 5.91 5.81
9 10.56 8.02 6.99 6.42 6.06 5.80 5.61 5.47 5.35 5.26
10 10.04 7.56 6.55 5.99 5.64 5.39 5.20 5.06 4.94 4.85
11 9.65 721 6.22 5.67 5.32 - 507 4.89 4.74 4.63 4.54
12 9.33 693 5.95 5.41 5.06 4.82 4.64 4.50° 4.39 4.30
13 9.07 6.70 5.74 5.21 4.8 4.62 4.44 4.30 °4.19 4.10
14 8.8 6.51 5.56 5.04 4.69 4.46 4.28 4.14 4.03 3.94
4 15 8.68 6.36 5.42 4.89 4.56 4.32 4.14 4.00 3.89 3.80
# 16 8.53 6.23 5.29 4.77 4.44 4.20 4.03 3.89 3.78 3.69
B9 17 8.40 6.11 5.18 4.67 4.34 4.10 3.93 3.79 3.68 3.59
B 18 8.29 6.0l 509 4.58 4.25 4.01 3.84 3.71 3.60 3.51
B 19 818 593 501 4.50 4.17 3.94 3.77 3.63 3.52 3.43
B 20 8.10 585 4.94 4.43 4.10 3.87 3.70 3.56 3.46 3.37
21 8.02 6578 4.87 4.37 4.04 3.81 3.64 3.51 3.40 3.31
22 7.95 5.72 4.82 " 4.31 3.99 3.76 3.59 3.45 3.35 3.26
23 7.8 5.66 4.76 4.26 3.94 3.71 3.54 3.41 3.30 3.21
24 7.82 5.61. 4.72 4.22 3.90 3.67 3.50 3.36 3.26 3.17
25 7.77 5.57 4.68 4.18 3.85 3.63 3.46 3.32 3.22 3.13
26 7.72 5.53 4.64 4.14 3.8 3.59 3.42 3.29 3.18 3.09
27 7.68 5.49 4.60. 4.11 3.78 3.56 3.39 3.26 3.15 3.06
28 7.64 5.45 4.57 4.07 3.75 3.53 3.36 3.23 3.12 3.03
29 7.60 5.42 4.54 4.04 3.73 3.50 3.33 3.20 3.09 3.00
30 7.56 5.39 4.51 4.02 3.70 3.47 3.30 3.17 3.07 2.98
40 7.31 5.18 4.31 3.83 3.51 3.29 3.12 2.99 :2.89 .2.80
60 7.08 4.98 4.13 3.65 3.34 3.12 2.95-2.82 2.72 2.63
120 6.85 4.79 3.95 3.48 3.17 2.96 2.79 2.66 2.56 2.47
co  6.63 4.61 3.78 .3.32 3.02 .2.80 2.64 2.51 2.41 2.32
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=B (23 - {a=0.01)

Uy

12 15 20 24 30 40 60 120 oo
SFHEBHE
1 6106 6157 6209 6235 6261 6287 6313 6339 6366
2 99.42 99.43 99.45 99.46 99.47 99.47 99.48  99.49  99.50
3 27.05 26.87 26.60 26.60 26.50 26.41 26.32 26.22 26.13
4 14.37 14.20 14.02 13.93 13.8¢ 13.75 13.65 13.56 13.46
5 9.8 9.72 9.55 9.47 9.38 6.29 9.20 9.1  9.02
6 7.72 7.56 7.40 7.31 7.23 7.14 7.06  6.97  6.88
7 6.47 6.31 6.16 607 5.99 591 582 574  5.65
8 567 552 536 528 520 512 503 4.95  4.86
9 5.11 4.96 4.8]1 4.73 4.65 4.57  4.48  4.40  4.31
10 4.71 4.56 4.41 4.33 4.25 4.17  4.08  4.00  3.91
11 4.40 4.25 4.10 4.02 3.94 3.86- 3.78  3.69  3.60
12 4.16 4.01 3.8 3.78 3.706 3.62  3.54  3.45  3.36
13 3.96 3.82 3.66 3.59 3.51 3.43  3.34 3.25 3.17
14 3.80 3.66 3.5 3.43 3.35 3.27 3.18 3.09  3.00
% 1s 3.67 3.52 3.37 320 3.21 3.13  3.05 2.96  2.87
B 16 3.55 341 3.26 3.18 3.10 3.02 2.93 2.8 2.75
B9 17 3.46 3.31 3.16 3.08 3.00 2.92 2.83 2.75  2.65
G 18 3.37 323 3.08 3.00 292 2.8 275 2.66  2.57
g 19 3.30 315 3.00 292 284 276 2.67 2.5  2.49
g 20 325 309 290 286 2.78 2.69  2.61 252 242
21 3.17 3.03 2.8 2.80 2.72 2.64  2.55  2.46  2.36
22 3.12 2.98 2.83 2.75 2.67 2.58  2.50 - 2.40 2.3l
23 3.07 2,93 2.78 2.70  2.62 2.54  2.45  2.35  2.26
24 3.03 2.89 2.74 2.66 2.58 2.49  2.40 2.31  2.21
25 2.99 2.85 2.70 2.62 2.54 2.45  2.36  2.27  2.17
26 2.96 2.81 2.66 2.58 2.50 2.42  2.33  2.23  2.13
27 2.93 2.78 2.63 2.55 2.47 2.38  2.29  2.20  2.10
28 2.90 2.75 2.60 2.52 2.44 2.35 2.26  2.17  2.06
20 2.87 2.73 2.57 2.49 2.41 2.33  2.23  2.14  2.03
30 2.8 2.80 2.55 2.47 2.39 230 221 211 2.0l
40 2.66 252 2.37 229 2.20 211 2.02 1.92  1.80
60 2.50 2.35 2.20 2.12 2.03 1.94 1.84 1.73  1.60
120 2.34 219 2.03 1.95 1.8 1.76 1.66  1.53  1.38
o 2.18 2.04 1.88 1.79 1.70 1.59 1.47 1.32  1.00
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®C .X’ﬁi#Fﬂgﬁ}ﬁlﬁi

RKPWMEN 2 (a; n)y Bl prob {ﬁﬁxz (n) =% (a3 11} =a

a

d.f.

58.

63..

0. 20 0.10 0. 05 0. 01 0. 001
1 1. 64 2. 71 3. 84 6. 64 10. 81
-2 3.22° 4. 60 5.99 9. 22 13. 6%
3 4.64 6. 25 7. 82 11. 32 16. 29
4 5. 99 7.78 9. 49 13.28 18. 43
5 7.29 9.24 11. 07 15. 09 20. 75
6 8. 56 10. 65 12. 60 ~ 16. 81 22. 68
7. 9.80 12. 02 14. 07 18. 47 24. 53
8  11.03 13. 36 15.51 20. 08 26.32

9 12.24 14. 69 16. 93 21. 65  28.06
10  13.44 15. 99 18. 31 23.19 29. 76
11 14.63 - 17.28 19. 68 24. 75 31.43
12 15.81 18. 55 21. 03 26. 25 33. 07
13 16.99 19. 81 22. 37 27. 72 34. 68
14 18.15 21. 07 23. 69 29. 17 36. 27
15 19.31 22.31 - 25. 00 30. 61 37. 84
16 20.47 23. 55 26. 30 32. 03 39. 39
17 21.62 24. 77 27. 59 33. 44 40. 93
18 22.76 25. 99 28. 88 34. 83 42. 44
19 23.90 27.21 | 30. 15 36. 22 43. 95
20 25.04 28. 42 31.42 37. 59 45. 44
21 26.17 29. 62 32. 68 - 38. 96 46. 92
22 27.30 30. 82 - 33.93 40. 31 48. 39
23 28.43 32. 01 35.18 41. 66 49. 85
24 .29.56 33. 20 36. 42 43. 00 51.29
25  30.68 34. 38 37. 66 44. 34 52. 73
26  31.80 35. 57 38. 89 45. 66 ' 54.16
27 32.91 36.74 40.12 46. 99 55. 58
28  34.03 37.92 41. 34 48. 30 57. 00
29  35.14 39. 09 42. 56 © 49. 61 58. 41
30 36.25 40. 26 43.78 50. 91 59. 81
40  47.26 51. 80 55. 75 63. 71 73. 49
50 16 16 67. 50 76.17 86. 74
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FC (8

a

d. {. 0. 20 0.10 0. 05 0.01 0. 001
60 68. 97 74. 38 79.08 - 88. 40 99. 68
70 79.71 85. 52 90.53 100. 44 112. 38
80 90. 40 96. 57 101. 88 112. 34 124. 90
90 101.05 107. 56 113. 14 124.13 137. 27

100 111. 66 118. 49 124. 34 135. 82 148. 50

H: RPOEREHRFIEKE, #BIMSL 1977) ESKFRF MDCHI i+H
B30.

FD n<<20" B Rankits

n

i 1 2 3 4 5 6 7 8 9 10

1 0 —0.56—0.8—1.03—1.16—1.27—1.35—1.42—1.49—1.54
2 0.56 0.00—0.30—0.50—0.64—0.76—0.85—0.93—1.00
3 0.8 0.30 0.00—0.20—0.35—0.47—0.57—0. 66
4 1.03 0.50 0.20 0.00—0.15—0.27—0.38
5 1.16 0.64 0.35 0.15 0.00—0.12
6 1.27 0.76 0.47 0.27 0.12

n

] 11 12 13 14 15 16 17 18 19 20

1-1.59—1.63—1.67—1.70—1.74—1.77—1.79—1.82—1.84—1. 87
2—1.06—1.12—1.16—1.21—1.25—1.28—1.32—1.35—1. 38— 1. 41
3—0.73—0.79—0.8—0.90—0.95—0.99—1.03—1.07—1.10—1.13
4—-0.46—0.54—0.60—0.66—0.71—0.76—0.81—0.85—0. 89—0.92
5—0.22—0.31—0.39—0.46—0.52—0.57—0.62—0.66—0.71—0. 75
6 0.00—0.10—0.19—0.27—0.34—0.04—0.45—0.50—0.55—0. 59

7 0.22 0.10 0.00—0.09—0.17—0.23~0.30—0.35—0.40—0.45

8 0.46 0.31 0.19 0.09 0.00—0.08—0.15—0.21—0.26—0.31

9 0.73 0.54 0.39 0.27 0.17 0.08 0.00—0.07—0.13—0.19
0

10 1.06 0.79 .60 0.46 0.34 0.23 0.15 0.07 0.00—0.06
* BAVFME. S. Pearson 1 H. O. Hartley (1966) fiy3% 28 ¥y,
Biometrika Tables for Statisticians, H—#B =k, ¥, SIHFE.
B AFARE H I rankit F (RESKFL T RAINEE 7T X153 #
wm, - PEEr=17 FEA, P15 K4 rankit T XFn=17 A4 3 {if rankit (i
. BN1.03,
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RE MNPREOROEAE

(a=0. 05)
»

" 1 2 3 4 5 6 7 8 9

6 4.85 6.23 10.89 76.39

7 4.38 5.07 6.58 11.77 89.12
'8 4.12 4.53 5.26 6.90 12.59 101.9

9 3.95 4.22 4.66 5.44 7.18 13.36 114.6

10 3.83 4.03 4.32 4.77 5.60 7.45 14.090 127.3

11 3.75 3.90 4.10 4.40 4.88 5.75 7.70 14.78 140.1
12 3.69 3.81 3.96 4.17 4.49 4.98 5.89  7.94 15.44
13 3.65 3.74 3.8 4.02 4.24 4.56 5.08 6.02 816
14  3.61.3.69 3.7 3.91 4.07 4.30 4.63 5.16 6. 14
15 3.58 3.65 3.73 3.83 3.95 4.12 4.36 4.70  5.25
16 3.56 3.62 3.68 3.77 3.87 4.00 4.17 4.41  4.76
17 3.5¢ 3.59 3.65 3.72° 3.80 3.90 4.04  4.21  4.46
18 3.53 3.57 3.62 3.68 3.75 3.83 3.94  4.08  4.26
19 3.52 "3.56 3.60 3.65 3.71 3.78 3.86 3.97 4.1l
20 3.51 3.54 3.58 3.62 3.67 3.73 3.81  3.89  4.00
21 3.50 3.53 3.57 3.60 3.65 3.70 3.76  3.83  3.92
22 3.50 3.52 3.55 3.50 3.63 3.67 3.72  3.78  3.86
23 3.49 3.52 3.54 3.57 3.61 3.65. 3.69  3.75  3.8]
24 3.49 3.51 3.53 3.56 '3,59 3.63 3.67 3.71 3.7
25 3.48 3.50 3.53 3.55 3.58 3.61 3.65 - 3.69  3.73
26 3.48 3.50 3.52 3.54 3.57 3.60 3.63  3.66  3.70
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BE (ZD (a=0. 05)

pl
10 11 12 13 14 15 20 25 30

10

11

12 152.8

13 16.08 165.5

14  8.37 16.69 178.2

15 6.25 8.58 17.28 191.0

16 5.33 6.36 8.77 17.85 203.7

17 4.82 5.40 6.47 8.95 18.40 216.4

18 4.51 4.88 5.47 6.57 9.13 18.93

19 4.30 4.55 4.93 5.54 6.67 9.30

20 4.15 4.33 4.59 4.98 5.60 6.76

21 4.03 4.18 4.37 4.64 5.03 5.67

22 3.95 4.06 4.21 4.40 4.68 5.08 280.1
23 3.88 3.98 4.09 4.24 4:44 4.71 21.41
24 3.83 3.91 4.00 4.12 4.27 4.47 10.07
25 3.79 3.85 3.93 4.02 4.14 4.30 7.17

26 3.75 3.81 3.87 3.95 4.05 4.17 5.95
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RNE (&£2) (a=0.05)
'

" 1 2 3 4 5 6 7 8 9

27 3.48 3.50 3.52 3.54 3.56 3.58 3.61 3.65 3.68
28 3.48 3.50 3.51 3.53 3.55 3.58 3.60 3.63  3.66
29 3.48 3.49 3.51 3.53 3.55 3.57 3.59 3.62 3.64
30 3.48 3.49 3.51 3.52 3.54 3.56 3.58 3.60 3.63
31 3.48 3.49 3.50 3.52 3.54 3.55 3.57 3.59 3.62
32 3.48 3.49 3.50 3.52 3.53 3.55 3.57 3.59 3.61
33 3.48 3.49 3.50 3.52 3.53 3.54 3.56 3.58 3.60
34 3.48 3.49 3.50 3.51 3.53 3.54 3.56 3.57 3.59
35 3.48 3.49 3.50 3.51 3.52 3.54 3.55 3.57 3.58.
36 3.48 3.49 3.50 3.51 3.52 3.54 3.55 3.56 3.58
'37 3.48 3.49 3.50 3.51 3.52 3.53 3.55 3.56 3.57
38 3.48 3.49 3.50° 3.51 3.52 3.53 3.54 3.56 3.57
39 3.49 3.49 3.50 3.51 3.52 3.53 3.54 3.55 3.57
40 3.49 3.49 3.50 3.51 3.52 3.53 3.54 3.55 3.56
50 3.51 3.51 3.51 3.52 3.53 3.53 3.54 3.54 3.55
60 3.53 3.53 3.53 3.54 3.54 3.54 3.55 3.55  3.56
70 3.55 3.55 3.55 3.55 3.56 3.56 3.56 . 3.56 3.57
80 3.57 3.57 3.57 3.57 3.57 3.58 3.58 3.58 3.58
90 3.58 3.59 3.59 3.59 3.59 3.59 3.59 3.60 3.60
100 3.60 3.60 3.60 3.60 3.61 3.61 3.61 3.61 3.61
200 3.73 3.73 3.73 3.73 3.73 3.73 3.73 3.73 3.73
300 3.81 3.81 3.81 3.8 3.8 3.8 3.81 3.81 3.81
400 3.87 3.87 3.87 3.87 3.87 3.87 3.87 3.88 3.88
500 3.92 3.92 3.92 3.92 3.92 3.92 3.92 3.92 3.92
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FE (3 (2=0. 05)
»

" 10 11 12 13 14 15 20 25 30

27 3.72 3.77 3.83 3.89 3.97 4.07 5.29 343.8

28 3.70 3.74 3.79 3.84 3.91 3.99 4.88 23.63

29 3.68 3.71 3.76 3.81 3.86 3.93 4.61 10.74

30 3.66 3.69 3.73 3.77 3.82 3.88 4.42  7.53

31 3.64 3.67 3.71 3.74 3.79 3.84 4.28  6.18

32 3.63 3.66 3.69 3.72 3.76 3.80 4.17  5.47  407.4
33 3.62 3.64 3.67 3.70 3.74 3.77 4.08 503 95 66
3¢ 3.61 3.63 3.66 3.68 3.71 3.75 4.01 4.74 11.34
36 3.60 3.62 3.64 3.67 3.70 3.73 3.96 4.53  7.84
36 3.60 3.61 3.63 3.66 3.68 3.71 3.91 4.37 639
837 3.59 3.61 3.62 3.65 3.67 3.69 3.87  4.26  5.62
38 3.58 3.60 3.62 3.64 3.66 3.68 3.84 4.16  5.16
39 3.58 3.59 3.61 3.63 3.65 3.67 3.81  4.09  4.84
40 3.58 3.59 3.60 3.62 3.64 3.66 3.79  4.03  4.62
50 3.56 3.57 3.57 3.58 3.59 3.60 3.66  3.75  3.88
60 3.56 3.57 3.57 3.57 3.58 3.59 3.62  3.67  3.73
70 3.57 3.58 3.58 3.58 3.59 3.59 3.61 3.64  3.67
80 3.58 3.59 3.59 3.59 3.60 3.60 3.61 3.63  3.66
90 3.60 3.60 3.60 3.60 3.61 3.61 3.62  3.63  3.65
100 3.61 3.61 3.62 3.62 3.62 3.62 3.63  3.64  3.65
200 3.73 3.73 3.73 3.73 3.73 3.74 3.74  3.74  3.74
300 3.81 3.82 3.82 3.82 3.82 3.82 3.82  3.82  3.82
400 3.88 3.83 3.88 3.88 3.88 3.8 3.88 3.8  3.88
500 3.92 3.92 3.92 3.92 3.92 3.92 3.92  3.92  3.92
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NE (FLO (a=0.01)
5

n 1 2 3 4 5 6 7 8 9

6 7.53 10.87 24.46 382.0

7 6.35 7.84 11.45 26.43 445.6

8 5.71 6+.54 8.12 11.98 28.26 509.3

9 5.31 5.84 6.71 8.38 12.47 29.97 573.0
10 5.04 5.41 5.96 6.97 8.61 12.92 31.60 536.6
11 - 4.85 5.12 5.50 6.07 7.01 8.83 13.35 33.14  700.3
12 4.71 4.91 5.19 5.58 6.17 7.15 9.03 13.75 34.62
13 4.60 4.76 4.97 5.25 5.66 6.26 7.27  9.22 14.12
14 4.51 4.64 4.81 5.02 5.32 5.73 6.35 7.39  9.40
15 4.44 4.55 4.68 4.85 5.08 5.37 5.8  6.43  7.50
16 4.38 4.48 4.59 4.72 4.90 5.12 5.43 5.8 6.5l
17 - 4.34 4.41 4.51 4.62 4.76 4.94 5.17 5.48  5.92
18 4.30 4.36 4.44 4.54 4.66 4.80 4.98  5.21  5.53
19 4.26 4.32 4.39 4.47 4.57 4.69 4.8  5.01  5.25
20 4.23 4.29 4.35 4.42 4.50 4.60 4.72  4.86  5.05
21 4.21 4.26 4.31 4.37 4.44 4.52 4.62  4.74  4.89
22 4.19 4.23 4.28 4.33 4.39 4.46 4.55  4.65  4.77
23 4.17 4.21 4.25 4.30 4.35 4.41 4.49  4.57  4.67
24 4.15 4.19 4.22 4.27 4.32 437 4.43  4.51  4.59
25 4.14 4.17 4.20 4.24 4.28 4.33 4.39  4.45  4.53
26 4.12 4.15 4.18 4.22 4.26 4.30 4.35  4.41  4.47
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RE (&S (a=0.01)

pf

7 10 11 12 13 14 15 20 25 30

10
11

12 763.9

13 36.03 827.6

14 14.48 37.40 891.3

15 9.57 14.82 38.71 954.9

16 7.60 9.73 15.15 39.98

17 6.59 7.70° 9.88 15.46 41.21

18 5.98 6.66 7.80 10.03 15.76 42.41

19 5.57 6.03 6.72 7.89 10.17 16.05

20 5.29 5.62 6.08 6.79 7.98 10.31

21 5.08 5.33 5.66 6.13 6.85 8.06

22 4.92 5.11 5.36 5.70 6.18 6.91

23 4.80 4.95 5.14 5.40 5.74 6.22 47.94
24 4.70 4.82 4.98 5.17 543 5.78 17.36
25 4.62 4.72 4.85 5.00 5.20 5.46 10.92

26 4.55 4.64 4.74 4.87 5.03 5.23 8.43
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FE (E6) (a=0.01)

#
7 1 2 3 4 5 6 7 8 9
07 .11 4.14 417 4.20 4.24 4.27 4.32  4.37  4.43
08 4.10 4.13 4.15 4.18 4.21 4.25 4.29 4.33  4.38
29 4.09 4.12 4.14 4.17 4.20 4.23 4.26 4.30 4.35
30 4.09 4.11 4.13 4.15 4.18 4.21 4.24 4.28 4.32
31 4.08 4.10 4.12 4.34 4.14 4.19 4.22  4.26 4.29
32 4.07 4.09 4.11 4.13 4.15 4.18 4.21 4.24 4.27
33 4.07 4.08 4.10 4.12 4.14 4.17 4.19 422  4.25
94 4.06 4.08 4.09 4.11 4.13 4.15 4.18 4.20 4.23
35 4.06 4.07 4.09 4.11 4.12 4.14 4.16 419 4.2l
36 4.05 4.07 4.08 4.10 4.12 4.13 4.15 4.18  4.20
37 4.05 4.06 4.08 4.09 4.11 4.13 4.14 416  4.19
38 4.05 4.06 4.07 4.09 4.10 4.12 4.13 415 4.17
39 4.04 4.06 4.07 4.08 4.10 4.11 4.13 414 4.16
10 4.04 4.05 4.06 4.08 4.09 4.10 4.12 4.14 4.15
0 4.03 4.03 4.04 4.05 4.06 4.07 4.07 4.08  4.09
60 4.03 4.03 4.04 4.04 4.05 4.05 4.06 4.06  4.07
70 4.03 4.03 4.04 4.04 4.05 4.05 4.05 4.06 4.06
80 4.04 4.04 4.04 4.05 4.05 4.05 4.06 4.06 4.06
90 4.05 4.05 4.05 4.05 4.06 4.06 4.06 4.06  4.07
100  4.06 4.06 4.06 4.06 4.06 4.07 4.07 4.07  4.07
200 4.15 4.15 4.15 4.15 4.15 4.15 4.15 4.15 4.15
300 4.21 4.21 4.21 4.21 4.21 4.21 4.22 4.22 4.22
100 4.26 4.27 4.27 427 4.27 4.27 4.27 4.27 427
00 4.31 4.31 4.31 4.31 4.31 4.31 4.31 431 4.31
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XRE (ED (a=10.01)

'

o

" 10 11 12 13 14 15 20 25 30

27 4.49 4.57 4.66 4.76 4.89 5.05 7.17

28 4.44 4.51 4.59 4.68 4.78 4.91 6.43 52.90

29 4.40 4.46 4.53 4.60 4.69 4.80 5.94 18.50

30 4.36 4.42 4.47 4.54 4.62 4.71 5.60 11.44

31 4.33 4.38 4.43 4.49 4.56 4.64 5.35  8.75

32 4.31 4.35 4.39 4.45 4.50 4.57 5.16  7.40

33 4.28 4.32 4.36 4.41 4.46 4.52 5.01  6.60 57.43
3¢ 4.26 4.29 4.33 4.37 4.42 4.47 4.89  6.09 19.51
35 4.24 4.27 4.31 4.34 4.39 4.43 4.79  5.72  11.90
36 4.22 4.25 4.28 4.32 4.36 4.40 4.71  5.46  9.03
37 4.21 4.24 4.26 4.29 4.33 4.37 4.64 526  7.60
38 4.20 4.22 4.25 4.27 4.31 4.34 4.59 510  6.76
39 4.18 4.21 4.23 4.26 4.28 4.32 4.54  4.97  6.21
40  4.17 4.19 4.22 4.24 4.27 4.29 4.49  4.87 5. 83
50 4.10 4.12 4.13 4.14 4.15 4.17 4.25  4.38  4.59
60 4.08 4.08 4.09 4.10 4.11 4.12 4.17  4.23  4.32
70  4.07 4.07 4.08 4.08 4.09 4.09 4.13  4.17  4.22
80 4.07 4.07 4.07 4.08 4.08 4.09 4.11  4.13  4.17
90 4.07 4.07 4.07 4.08 4.08 4.08 4.10 4.12  4.14
100 4.07 4.08 4.08 4.08 4.08 4.09 4.10  4.11  4.13
200 4.15 4.15 4.15 4.15 4.15 4.15 4.16  4.16  4.16
300 4.22 4.22 4.22 4.22 4.22 4.22 4.22  4.22  4.22
400  4.27 4.27 4.27 4.27 4.27 4.27 4.27  4.27  4.27
500 4.31 4.31 4.31 4.31 4.31 4.31 4.31  4.31 4.3l

T RPBATHL FIKER la/nyn-p' —1),a=0.01 & 0. 05, REHEFIJ7 5 R Christopher
Binghem LM, RBFMRKZKFEK CDC6100 BHHH L IMSI 78 MDSTI i+ K 1§32
8. '
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R

Random variables, means and vari- FEPAE R, BB, 294

ances

Range of fitting BEHA, 241

Range of validity HHuBE, 242

Rank deficiency AR, 71

Rankits, see Probability plots Rankits, 5LHE3%A

Rank of model or matrix ﬁgﬁﬁﬁamﬁ, 71, 304

Regression, origin of the term HH, RiERERE, 103—106

Regression through the origin - EdESREIR, 31, 58

Residual mean square BREWF, 12

Residual plus component plots wREmakBA, 57

Residuals wE, 24, 110, 113—122, 133
correlations XK, 114
plots H. 136
studentized 44, 117, 120, 121
supernormality MIEAYE, 164

Residual sum of squares BREVY KM, 10

Response M, 2

Response surfaces M A i T, 174

Reversion - kE, 104

Ridge regression wrmEIH, 267, 272—276
canonical form  OMER, 272
generalized -3, 274
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Robust estimates
Rounding error

Royal Statistical Society

S

Sample reuse, see PRESS
Sarnpling models
Scalar
Scale invariance
Scatter plot
Score test
nonconstant variance
transformations of predictors
transformations of response
Significant test
Simulation
Singular models
Slope
Comparison between groups
Square root of a matrix
Standard error of regression
Standardized coefficients
. Stepwise regression
criticism of
Studentization of residuals
external
internal
Subset selection
Supernomality of residuals

Sweep algorithm

T

Tolerance

* 348 ¢,

Bafhit, 267, 268—269
& ARE, 297—299
GEE) gaE&itire, 193

HEEAMEA, W PRESS
HPEARER), 74—79
b:«kii 301
RBEATEYE, 32, 194
B, 4, 134—139
BorER:
B HE, 141—146
T AR, 159—162
T AE R, 157159

BEHRE, 19
B, 82
B, 72
#BHE, ¢

ifﬂl'ﬁ] H:ﬁza 187—194
FEFERF R, 85
EHERAER, 13

PrAETL R, 195
AAmEEF, 221—226

VEH|, 226—227
AR, 133

AREREY, 119—120

HNEPRY, 117
FHRERE, 271
BEMMESH, 164
s Y, 50, 65—67, 109

%x*, 66, 222, 223




Transformations
Atkinson’s score Atkinson
Box and Cox method
Box and Tidwell method

Predictors

response

variance stabilizing
zerpes or negative values

t value

relation to F

U

Updating method

regression equations

v

Variable constants

Variable selection

Variance inflation factor

Variance stabilizing transformations
Vector

random

W

Weighted least squares

Symbols, specific definitions
AH, 18—19
corr (), 295
cov (), 294
C,, 228

k.
849, 157159
Box #Hl1 Cox H ik, 153—157
Box Hl Tidwell gk, 159—
163
WA R, g &, 159—163
MRy » 153—157
HEBEL, 139—140
FaRfAfH. 141
t {f, 21—22, 53—54,
120, 149, 193

MF AHX, 22, 54

EHE, 297299
BRI, 308

TREH, 241
ARk, 212—236
FEPKETF, 207
HEBELTR, 139—140
&, 299

Bitll, 305—306

AR /N 3k, 85—88

5, FERELH -

D;, 124
DFFITS, 130
E C ), 305
e, 43
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e, 46 SXX, 9

€, 6 SXY, 9
eir 7 Sxy» 9
F,, 228 . SYY, 9
F (a, vy, v5), 18 T, 45
.G, 158 tps 158
GLM, 288 - tis 120
GM (y), 154 . t (a, n), 20
H, 113 var ( ), 15
hisy 115 Vis W, hi
hijs 115 VIF,;, 207
J,s 228 W, 86—87
L (A), 154 w;s 86—87
MCE, 252 X., 22
NH, 18—19 Y*, 154
N (u, %), 44 ¥is 8
NID, 6 Yas 22
Pryae Yoo 22
PRESS, 229 5, 46
::’ ;zg Z*, 155

’ Bor 4
ris 117 By 4
rxrs 9 B, 43
RSS (By» B1)» 10 B, a5
RSS (B), 45 B, 46
R3S, 10 ks 209
S, 142 A, 141
SD- 9 A, 153
se ( ), 15 &, 6

sefit, 23, 50
sepred, 23, 50
SS:Q‘! 16

xz ('0)9 13
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