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AP, FERTERAP . PHERAP., PERLEBAF . SBRAF . BEERAF, BTE
PRI, X7 HRRI3 ZEIAE B PR AN R BERBIEHT, REER
10%, 10%, 20% , 20% , 20% , 10% , 10% WSEELLER 34, BEMR T RERER
B AKFHKRBEIE A EFBIENE, k3. 1 fin,

F31 2003 £EREWEAERREEANR 7T
% H BAGMA P | BRAS [ FERTA | SEAF | PERES | BRAP | BRERAP
EHEALSTWERA | 2762.43 | 4209.16 | 5705.67 | 7753.86 | 10463.66 | 14 076.07 | 23 483.95
G AT FRMA | 2590.17 | 3970.03 | 5377.25 | 7278.75 9763.37 | 13123.08 | 21837.32
FIFANBRESTE | 2562.36 | 3549.28 | 4557.82 | 5848.02 7547.31 | 9627.58 | 14515.68

BERRE . 2004 FEGIHHES . L. PR, 2004

REANOGHPETFHAERADNRE, BEHLSLFRE, EFR@Efs kg
ARk, BETEADERBRRISNEB, BEREN: 0~ 14 $ARRIVFEILEAOR,
15 ~ 64 HARGIHFEAERA TR, 65 FPL EMARNEBEADE, W LUIELER Hit
BEE N RS LR/ AE LR SR LS T T o

AEGHHMT MG IS, BEEENE A S 2 S B IR E BSR4 41T
2O ERBEEREASELEE TR T EHNRERR,

L PRI, E 2R BB B 4 4 K B BT FE X A BB BB A TR 4 2 B
RiZ b, hBE AR STHE TR SRR A, BT S AU AR B
AARE R BB E R B, BT, BERBEES MR T S AR EERR .
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3.2.3 BERIEER 4

1. HppE

(1) #ik

I PE A B BE TR A A R AT R, BB RS 4 T LA o B B A 4 R LB
4,

AR RIEEN S H R AT RERRINMAER, XN ETH, RERS
e AR L hE R, HARKNEETEE AR RKAHR T,

PR Ay 4 B A M B — O BUE R H # R K 4B . AW HIE R TSR
B S rRNBREERRKNEBRERNS S

(2) 4R

FEAREAHE T, SAZFMBEARAIAER, —BAL&Zr, Kb RERZARER
BRI RER(E, B2 1FR (Upper Limit) o /N A4 B 28 B ol BEECK B/ MU,
2z A TR (Low Limit)

fE—NARES A, BBE R XA TRIOGRAMOHE, TR FOE,

(3) #HEE

(HBEAY A, R —4r 4R KR 5 T BR 22 6] B 48 o B S FR W #BE  (Class Width) , Ji d 3%
Ao —A: W= LR - TR,

2. FBEDAE

AT S AR IE A2 Ay SSRGS ANELEAMHENHE 24, FiE
PR AR 2 A S ZBIHEE /NN, ETHREEHRBNED, BIRK
B HERE . B, S H R AR H AR T,

R BRI

(1) IEBEEE

BUEYIE (Value Area) RHBHEPRASESB/IBIEZ %, R T RABEXER
BUERZZSRE, —MHARER, B

R = max|X} - min{X} (3.1)
(2) HEdAK
TR ERNBIE S ER, A —MTREHERERAK, B
Ho148Y (3.2)
lg 2

B TFAREN SRR EHER, BB (3.2) WUEIARERENARNSEN
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2o #lan, HBABESH N A0, RAZBRARITEHAK N K=1+1g80/1g2=7, 7]
X R A BAE S T 4

B E 4L H R T BRI Y e 4, BdEd TEPAS TAOUESERT
YA MIFEN RS, AR TFEEMSHTE, TBHBNLR AR T RMAXNHE LN
B, BEERHN—MRIBFIESENZOHEARN A E, B, 2RARITEHKRY
HB AR ESHEHUE, AENHERERBOT S LEREN, BEARBEEES T, H
HEEI LS. B, EERESHT, ATIRERSRE. B, B, RIS
Eig s H, NEBIAINRED, SROXHES AR NE R

(3) iHAUE

HTRERERZEWATEN, Y4EFEZ G, AW #E T, HE 2R
BIXF. B HRHAR, 4 HAE, PDEABE d=R/H, N TEFEESHMARORE, 4
PE—RREL S, 10 (BB,

(4) HiE 4R

AR RN S AP R W AEBUA A L FRATF R, #E R ENRE “FF
AW, ER—BUEREREBH SRR —HE, FHARSERIE P -HE, ARYAaK
XA FBARES AR, MOHBRIFTHR,

B W R 2 — A A1 PR S 4R O 4L FRER R I TR B G, I 3. 2 TP IR DR A O 4
TP R AU R MBI RR R, LS 4, RETERNO~4, 5~9, 10 ~ 14,
HF 85 ~89, 90 ~94, 95 + H%/p4H, ZAMMERZ ML MES, (AMHR—E
ATRBAREAEN T H, R TESTEEIESER, A8, flin, #£3.2 M4
Badd, 9.8 FMARRIGAS ~9 B4, & 10 ~ 14 F4W, HEEEHNIUETAR
B, MPFRIHA L0~ 14 4, Wit BANTN T RERK S B, BEADERSY
e, WINITAS~9 B4,

%£3.2 2003 SREAAENWAMEAEAOY (SSFHR)

e A BIA :
-3 ] i
0~4 28 468 34 509 62 977
59 36 934 44 193 81 127
10 ~ 14 53021 59 219 112 240
85 -89 2 357 1330 3 687
S0 94 703 323 1026
95 + 134 63 197
J=4 1"“ 617 098 643 400 1 260 498

. AR 2003 A LIRS O R A AR A JOOE, HIBELL 4 0. 982%o,

GORERE: 2004 PIEGEIHES. bR FEGTHRM, 2004



EIF BEREFREKISH

HEHRRE —HWHARSAHPWHRBARH EESIXERN, HiEk3.3 EP!I%JE&EE‘J!ETJ
BRI B ER T HU N ESHRTE, RS ZHHE, #ETEB RO ~S,
5~10, 10 ~15, BHF|85~90, 90 ~95. 95 + BL44, XAMARZ B GAES,

£33 2003 FREANTEHWEHEEEAOY (E44HR)

H ik %

AL/ A

k'8

A
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0-5
510
10 ~15

85 --90
90 - 95
95 +

28 468
36 934
53 021

2 357
703
134

34 509
44 193

59 219

1 330
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62 977
81 127
112 240

3 687
1026
167

& it

617 098

643 400

1 260 498

ERHEGHRS G, ITHRY “AERE" BN, —8FA “ERAEAN" SFits
PIRAL BT BTl EBRATEN, B ERE “TREWN, LBRAEAN, .&%ﬁﬁﬁ%ﬁ
FETHEMA LRMEHE, EESARSEVARARNE TR F—HE T, X—8ERAS
HYEMENY EROIRG, X “ ERAER pﬁﬁﬁﬂA%ﬁﬁ@ﬁ#%me%
H, XPE “TEREA, EEITHMW “LLE—A" 245 HEEE 0B E K F A & 4B 4,
ARETAESRITR LA E. B, L33 P TFHMEN 10 S HEIE, BRFET
S~105HM LR, K10 ~15 ZHAK TR, HB “ ERAER" WHE, EHNARTE
“LAE—#", BEAEKELE 10 ~ 15 ZHASTERABA 10 ~ 15 B4y, MARHAAFNE
TES~10FH 0 ~5 FHE, XFE, Rt “FRER" BEMKHER,

HEHHARBEATEHEREENSH, BEMATESTRIESY, £&5FHGE6kG

WEAMERESANTE, RtERATHARENTE, FUESHRESESEPBRT
{ZEW“FFJO

muﬁm%%ﬁimlﬁTm%mm&ﬁommuﬁmﬁﬁﬁmmﬁﬁﬁﬁ%ﬁmn
Ho PIINER3. 2 K33 PRT 95 + FULISMOBUE S HB S FBR XA TR, #8H
A4, |
FFOHR 2D ERSCE DT ROARZEE . b OHRREERGEEES AR NI
HH, FOARMTHBESEN ETIRRAERE, BS54 M S L5 4 4 PR iR
B USRS NAER T E, EELETRRNSED BB, RSB
S ER, EERAFOARRE . BREEHAKITOHBRIRE, % EIZF 0 HamB L
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T, FMUEZABRENNTABEERTARX T OHAY; RABEAXFOARR
B, WKEZF AR L, SFZHREANTAEREREDAZX—-FOHRAS. F
W, #3.3995 + AR EEBEANFDARKE, FIAESTMAT 95 ¥ H%HE
o EZHT

(5) FEEHBEETE S A BE /MY RIS H P

HARBEZST, BT LR SR B IR & A BB /M BRI

— RGeS R BAR AT HE R, RE RIS HNHENKY, SL2dfiFZ/E
R PRI T B, HABIRAH P,

TEXKH Excel 88 AL BBCIFIE, 7T LI H 02 A CBIER LR INEE, 52 U K
vig i

3. RENA

FH T HRSHAR AN EFRHEE N, SRS AHToEN, SEZ LR
RBEERN R, S EPROEIES S, BB B RS KRR, A
RPN SY KA, RFEELZHEHSSH BRSO aH, SRR
HIRG 2 LA B AN RS R BE o R R BE A4

3.2.4 4Pl

HFMH (Class Midpoint) 2454/ 4 AL TE S A BETE B PR A8 LIOEUE. A

BR— MRS, FIRARRASIER AN — BT, X #m. 763 B,
418 B AR IE EHER R T, RABRAS AR B, 15 h— 1 REPER
{8, PEATEFBERAT . SR RS TR BB R BT R R U RS,
R E SRR . FERASE BB S DB SRR, (R b (AR S R
AR B TE BB AR

(1) EFHARSHANHEPETE
ERAESHREENAES AP, ArhENAAHN ERSAHTRZAMERL 2, B
HrhfE = (ER + TFR) 2 (3.3)

g, FE423.3 PHE=4H 10 ~ 15 ZFARBAPEN(15-10)/2=12.5(%), EEARS
HRFEABEZHARSETR, Fl (3.3) BEANAPEITREAR,
(2) [EKARDHKHPETE
FERARBARRENARE AP, TEHTEFERU LA TRSFRHAN TR
FBRLAZ, BO
HAE=( EHTR + FHTR) 2 (3.4)
XA “PE—4" KRB OBEAK AN WA, AR EE S AES
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%L%LT&EOWW,ﬂﬂﬂ%ﬁ32¢%zﬁﬂyﬂ4§ﬁ,u&“U£ﬂﬁ”m%E
W15~ 19 2 AW FREME, HRA (3.4), HEHE A4 PHEA (15 +10)72 =
12.5 %,

(3) FOAAPERIITER

ﬁﬁﬁuﬁﬁ*ﬁ,%%%%ﬁﬂ&%?ﬁﬁjﬁo~%u%ﬁﬁﬁﬁwﬁ¢ﬁ$ﬁ%
%E,*%EﬁTmﬁiﬁ,ﬁﬁﬁﬁ&ﬁﬂﬁﬁ$ﬁoﬁmﬁﬁ*ﬁ%ﬁﬁ%%%&ﬁﬁ
SHREE . BRI E N

FAHBBEIT O4A P ERITE

Gl T BR L A9l = %41 EFR - SRA141RE2

3.5

> IR A 2R = KT IR + D4R 2 (3.3)
L TF 1 4L (BB

T R AL B A P = AL — AR 2 a6

/b b PR AL ZE HAE = 41T PR + B ZH B2
BIN7EE 3.3 95 + S NE/ PR IF A, KP4 K90 ~95 F41, i
ii@d)ﬂ#ﬁﬁ%m¢$ﬁ%ﬁ¢ﬁﬁ%+yrﬂlﬂﬁwo@%uﬂﬁﬁﬁﬁkﬂﬁ
iR A A DB H P E R 3. 4,

%34 2003 EREAOTHHREATAOAGRARE

NEE- PN
3. T H b/ %
kS 3 Hit

05 2.5 28 468 34 509 62 977
510 7.5 36 934 44 193 81 127
10 ~15 12.5 53 021 59 219 112 240
85 ~90 87.5 2 357 1330 3 687
90 ~ 95 9.5 703 323 1 026
95 + 97.5 134 63 197
B it — 617 098 643 400 1 260 498




it RKE

T 33 [ MEassss

3.3.1 BB SHE

SRS IBO AR R AR R o R R B R o S SO A R E B A 4
BRI T RIXT S IARER S HRHE R

AL (Frequence) RIETER—FFE AU PIOBER N, WK, PEEPHEE,
—REBHEEIHRE, —REEZADWBIEN . % 3.5 $2001—2003 £ H
LR B B 5 PRI A B0 BATE

WH I (Frequence Distribution) 2/ & 41 MM BAL M — M A . —BEEASEIT
BISRGE T R B8 2R IR i s o, DA SE AN DA 4 T M 1 A TR R B SR 4 A
FHIE

EEB (Proportion) , HPAHEUIEME (BB LIRS (FABKZM) WILE,
AP R, XFIE, ~BAEIEER. BR, SALLHZMET 100% ., F)
N3 3.5 12001 —2003 FERE LR B MM LN O RERE LE, BRIm%E,
FAE 9 B A O H B2 FEy ok 100%

F3.5 20012003 ERERMENH A QX BHAK

AR /AN HWE/ %
G} FEREALD/ A
% ES 5 X
2001 127 627 65 672 61 955 51.46 48. 54
2002 128 453 66 115 62 338 51.47 48.53
2003 129 227 66 556 62 671 51.50 48. 50

AREFEAORODETE . WIRNTHREMEBEHA D EEER.
VERLRBE: 2004 P RGEHEL. dbat: PESIBARE, 2004

3.3.2 ZBBBI%

FBUAE (Cumulative Frequence) , Bl B 45 21 S BR A 185 B BRI T, B 44K TR 28
MASRIN— G, RBUBERY TR —BK PR ST 8300 8 18R

AR A RN B ARG A B B 8 PR AR i B W LT, i R 0 O B8 B
AR B AT, BT LUK BRUREU i T RV - R, X BAm R AT F Rk
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T2 10 50408 B A1 91 A v R ) 1) T%#%ﬂﬁ%ﬁﬁrmLFuﬁo&ﬁﬁmﬁ%m
(AT, WK FBARA BT BT B A ZEIREECh T 288, £ T SHTREL
FRBEEANECE R, NBRRBEBREATIE, K mBE AT RmErE s REUREER
o) b BB, R THHERUT SIE S 08I

ERE, TTLLFEHE SN B 2B R A A BRURE, 5308 4 BB B A BE,
PLARXT BT SRR B AR

3.3.3 Siisrdl S bRuEA BESEL

M FRESAPSUHERREE, HEAFLAEREHATERE, ERESHRG
T, SUTEBEA R BT SR R A BB A, T BR 22 B A/, &
SRR A RA BER AT O, AREE R AR RSN 2 At iE, TR TRk
ZJG, BIBRHRE K/NXHFEE DRR , BRI B R A R, B AT EL
vigin

— AT AR — BB bR e BE, R U SC PRl B L BRbn vl i i, B —4 “4
L RET, RERR CHEERMEL AR RIS 4 A FH B R S PR R, # H
HAG—K. LR BE R ARE A 0F T BOARHELL 1 AOSRHELHBE AR, BD

RA B < L EE
PRHEALBEBO = (3.7)

= R SR x R AL R B
£ LS BB MELLBE A BIR BR T HBEARF R, BA T B3 I,
@] LUB R, SR R dHatrdEl, B

, 4R
HBCEIL = o o (3.8)

BAR, FriBFEUEE R P AR APREARE, BIbR R 1 MR AL R AR HEH BE AR,
ERANES BRI RN AR

aEE N

FEERR SRS, ARSI, SR ERERBEABEBEEN I, 238
R4 BIE B T 3RBCRRE S A, SRR T B BRI RS, B TIRRERIE
EARAMYE, AEXMNBREEEATNEEE, ReEHTESEgit, ReEitE I BELY
AR, BB, AR, BUERBIREA Y, BEMBELS S AMBUEILE, 77
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B, R TSRSt ; B—E, B S AL ST me, BER T &4
SO 0 O H A A4 R UE 0 SO B, DA e A 5 4 S TR R ) KO, 3 —
B BRI A BB — R Bl . SEFFEER R —E R XK, A EHM
S —R R AT, BTG TAERAZF BB, Bxi—BR RN B RiEtRE

HXTHRAR, HPEEE Y BB SR, SERNERRE SR,

3.4.1 “aBoitt

#5340 (Absolute Data) 252 Bt B (A48 XA FILE R K F B BE, s PRl B H
BRI, EIBBEBANEFER BB EA EENEKR, WHEZRTmEL.

BORB SRR S R A HRAR . SEERBET S, BdRg B W
RRBNNATTE, — R TR, RESEKIMREHNEME; 5Tk
Bge BE, RBUESEREEKYE,

TR B 22 o B B TR A ) B AU I 4 ST BOR ST IR R B AR , et TG
THHERTETIE AR H A SR R R A e X B Bl b — 2 TR ETE i, Bk, B¥iRg
B BB X RO RS,  HABEE AR R A X HOERE AT AR R IR A 08k

ELFFEEY, BXERRMIARE—EME ., B, KT HSHERNSKPHEE
B, FERHNEENMA, —MEK. XA B AE B8 B 5 L 43 BOR R,
e, EALTEE. BADS. HLEu#, FRETI™AF-g%Faeru—REFENE N
HAAYE, AXNBRRGEERREFER. S, #relSEE RN EZRE.

3.4.2 Xt Bmyphd

1. REFME

e PR A X BORT B BRI N AN, X0 Sk B AR

SME (Total Value) 4 SENIEHERE - HTFERMNBEZ . SEZRHABEE—
BRI IE BoK 5

SRECH BRI A SR N M SRR BLEA S AR A RS B R KM S

2. BHARIEAINY REUE

AR A X BB I BR AR RLARZS AN ), AT 2 3 B0 X 43 D i S S F i s BB A

% e (Period Data) B RMLEEY) K HARIH 1R E N B X BN KRR R
HERREEE, WERETR, BB, SLFIBLEEE,

BfR%# (Point Data) J&XBREY) K HIRIERE 18 EBREDRE T BB K PR
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B E R, BB R R

B S 25 A B o R B e — T X ], 6 R A e B — BRI B s BB
BE B Bk, B ASUR AR BN BSEERRBE AN SR A B, K
R/ NEBEZHKE SN KGR, T SEEE S E E R KB MR R,

3. AESENNBEEIIEE

KB XTET R BRI LRSS, R B, 43 HOT 5 A R e
IR P 5 B4

BEHAE (Cross-Sectional Data) , R 7EAIE # AT I A AR B SR AR O BCHE, BB
Fl—mffa] B B R R 28] EMEESR . B, B4 4 A e 2 A X P A 7 S B
%, BELESTETHRRKNENET JEBEE.

Bt ] 5)4K4% (Time-Sectional Data) , JEE[—25 18] L, AFRYIHHEA R A6 SR
¥, R RFERRNE RS, F, BESFENESSERE . ADBRE,

# 3.6 11 2001—2003 R FHE P A= A E, 2R HA B It (] 7 5 R A BIE
B o

£3.6 20012003 FREEHNEF LA 2.7
£ #0 Bk g2 =l & 3
2001 15 411.8 48 750.0 33 153.0 97 314.8
2002 16 117.3 52 980. 2 36 074. 8 105 172.3
2003 17 092. 1 61274. 1 38 885.7 117 251.9

ARELFNHITE,
VoRbRE: 2004 PEGHEE. LRt PEGITHAE, 2004

+ LR ARE LA sTRAT R XI5 F ik, KA 36 F 20012003 FHEEA
A BRI

3.4.3  HuhPEi i Sady

o %ot B SR B X AR R 8 XK P B s, #RRA R R BA, B, ADH
AL AN, KEREX, Xk, TX, B8R, TR, %,

RN RAESBEENRE, BRGNP E R B — A A HRE
R, BEEVBEEE R, RIS AL EFEI KT, BB FRAERE,

ST BT RPALER N E AR, A AL, TN R R AL =R R, A
ST AT AR A N L BB . fHERBIRMST B I

(1) sEYfi
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LML (Goods Unit) , RIASHIBIAR I H R H R VETHUE it =B A, BiRA
ERMMEE AR, BRH RPN, FlmBADKE N7, BEEERN, FmE~aL
‘W7 OB CRRERET DABOWESAL, SEAMMESNN, s AR £,
K RS B B AR A X e B, Ry RN EREdE . SRR
BRI R B E Y B ARAE, AEARNE. REKNIZYEAARRERN
8 AFEEE AT EEI0 R, AW BB 42 ARG Hh b & 2 S B B L BLE
7KK,
(2) HhHf
A (Monetary Unit) , B TI/EAMEREXTHESU B HBRETIHE
W RN, TN AR AR, mENEAME. BEA . #ELAES,
KRS T A AR AR ML BRR 1 T RBR, WHCOMMER R, SEYERE
MR, MESEEEAEBFSRRERE TR IEYEANE, HARBHESTE. 7
LRRE RN ERSEE XS, THEHIEEHAY, REBFYRATEE,
(3) HiEEafy
itiE] B (Time Unit), —fFs7aiBf HIMKERER, UESSAMMWEALE, 0T

B, T.HZ,
T as T mEmms

Giit A BiE R E B AT iR E,

3.5.1 &ilk

G REBABEHEA TR, S REDIBEERT N EL LRI RERRAL
HHERRER. BRsi RS SHdRRBE R B, AT RUE L [ — K et it
FH BRI REERXT SRR, REMBEY NI ECEK, (A R LA SRR
A 7 HIR o

1. GETREVIN

MWEAX LE, SitRBFL ., i SRS 4 S ERHoNALR. b, &
TR AN, A RAERR T S bR
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2. GRTERBUPE

HHAEAR, SitRIGAAER. BEE CORLER) Motk
BT AARE, SR AERE, WRIHEME G AL,
HEHERONEAR, GtRAIHNEIPEHR . SESHRMNE AL G,

3. QTR

WG R AR . SO, MR, BB,

(1) Geildmiksk

o2 ) 3 Sk o7 T2 B0 ST M e M O B R B AT, 0 0 2 B i
(when) . Hi 5 (where) FUFFA%CHE (wha) 03w B3R, —BORB, MU BN B RIS
T, GHRNRAEOERD . MR, RSN,

(2) Geit Kb

Yot R TR RSB DI T S RIS — TR 5, Biaomi i A s i
BRG] SRR . A4 BRATECIE B R s (el S I

(3) GitkmER

Gt E—MAPFSITOR, ROEAFDRE . G200 ERE B AR
BRI Bt , TR . TRIMEOAE T LU 6], FbR B I, 451 AR
I, BRATEREBRIRIAREAN, B AT 2 — BRI 0 I

(4) GeitRiita R

it IR B R, IR LRI BRI R A, M — AR
LMt B, BAATAEEIINRE S BN, BT 15H 178 SIS SR,

(5) GeitRmBERER

Gl F BT BRI —, GIENERRIE, NIRRT
_ﬁo
GATEPAR B, MR RN AR T R, R " &R M
SUEZE P ORCT 0 BRI ¥ T A R/ DR B I B/ M, TR - RR

BRGNS AT, R R A,

(6) GeitEMIMER

Geit TR — MR T 0 o 65 PEAHBOR SOR R 2 77 Y2 K 10 o T A 5107 2 3K 1
T
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%£3.6 2001—2003 FREEHNETEE fex — Fk
P Bl P =y a i } B4
2001 15411.8 48 750.0 33 153.0 97 314. 8
AR
2002 16 117.3 52 980. 2 36 074. 8 105 172.3 iE
2003 17 092. 1 61 274. 1 38 885.7 117 251.9
KR AR -
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GeitERAEW . TERMEIL, H 8800 R e 2 B DR R R 2458 TR
1. FHEEENRITE

JERE AR TS A SRR ERBEAL

(1) Z&JEK (Bar Chart)

IR - ENE, HESENFRETERICE (BREE) RFRFE D 1R
GeitBEl, MLAZRRETE 1 o B R R s U A ARIE R, ARTE AR IR . 2B B AR
BB R B (BRIEE) BT om i %HE ol LRSS, o n] LU AR BRI AT L), s ml AR
Py BAR R BUE K55

I B B IS AE— A B AR R P IR AR B R IETE . X A A0 A5 R AT LR B 4E
M, AL =4 ARRL A SRR SRR BT P AR o XA AR R R HLAA
BUEFT AN 0, don] DU HABSF EBUE, &ERIELIRFEIME,
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(1) HEFHE (Histogram)

HHERUSAMHAENTE, DESHNIECONE, EEMERRNE - RRKKEH —
RIVEIE R R RS HEETE .

HE S 490 B A R R BI7E T B PR B SO R R RO A A AR, JFETEE
FEBEA LR PHERHE T80 4e ERAMTR, L, HErEREE —BRESEN
FRAMHES], TR B — o LA i) X B3 o

Nt T-RBEAM4L, 425 R R DA LR STRRAEBE R 8, LAAR L b i 2L B S A A
W
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70 ~ 80 76 9 684
80 ~ 90 85 14 1 190
90 ~ 100 93 6 558
&it — 35 2 800
H —_—
- ZX"F" 54 x2 +65 x4 4+ +93x6 2800
- 47 _ — _
=" - 2+4 446 - 35 = 80(4})
> F,

(3) R E B AU
(ER A SR AL B, R0 E A LIRS | PR % 26 L (R
R R RO, ] FRAEL P (B AL (LB 5 2
Y
X ==

H
2.5

i

(4.10)

Kb, X, FoRE j HIEE,
B14.9 I3 W3 T b WP 35 K24 ML ERRE" WA ES

Hh {E AR

R ERAHAPET B 35 B MG A RS a nbUg .
W KA (4.10) T8, R&k4.6,

F4.6 FFYPRM IS FREFUHFERAHAOHEPENEY

24+4 4 -

+6

35

/5 #P{E/ 5 AN AR5
60 LUF 55 2 110
60 ~ 70 65 4 260
70 ~ 80 75 9 675
80 - 90 85 14 1190
90 - 100 95 6 570
it — 35 2 805
# ~ .
_ 2 XF
X=j::; =55x2+65x4+---+95x6=2805=80_14(ﬁ)
2

Fj

f=1
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o PR b (A B A TP 7 — MR AR, SR MR O M T 48 5 53 A BN AR
ﬁﬁ,%ﬁ%ﬁ*ﬁﬁM?%ﬁmﬁﬂﬁo%%ﬁﬁ%ﬁ%ﬂ$%?ﬂ@ﬁﬁﬁﬁﬁﬁﬁ
o, SERE TS S AR AT ER, WEBIKTHERA, RALPHE
BRABEMGREREK,

3. RS IIRNEGH

A (4.8) A, FREACHGRRSUNEN. ATE AN, AEMRBERUEIK
SR TR B AR, e R BB AU o ARELRR e LA 45 4L
SRR AR, XA OB AT, 18 B S MBAR S P A . U, R
Py S, ARABEERESFYEBERKD, —TEREEMNBEAT, EAFRY
&, TLRBERE., GMESAPE; B REERSANER. EXE, SRR
BUEK P REE B AR RO, BT IS A BB BT JF
B, {ESMER R SO SBO i FR N A" o AR JE RIS T SRR
AR SEFBAZ MR, REIEREATE R ER.

KA (4.8) B, 6

X=%ﬁf:2X§%=§ﬁh (4.11)
K (4. 11) H o REHBAE G BEBALEBUOELE], BB AR, —Bd

FOwE, B, X (4.11) FEIEREAT HREE S R R EL, HERNRER
{E B & A BUE K P R& AR TR

4. PIEHIWEER

B AATRESHYENSEMNE, B S (X-X) =0,
W E— SRR ELE, SRR S ENEERNE. WENX B
T L R R AR (4.7) W,

w— RATRESHETRNELEFRNED, B (X - X)) BB,
X — B R R B R, TR AT AR D R T S S
R,

&ﬂA)=EXX—M%mwﬂAwrﬂAZX+ﬂw,éﬁ%A)=0,ﬁﬁA=2%§

X; #EA

F"(A) =2N>0
BREL, MEMHA = XA, AA) = > (X -A) AR



E4E KETHFEIIRE /
+ TG KL EE, ﬁﬁ#*hﬁﬁ&{ﬁ&ﬁ%%%‘?i%‘ﬁ\ﬁq’%ﬁ)ﬂo

4.1.4 FAPEHE

FFISE % (Harmonic Mean) 244N BSE B 500 B A F R B8, I XFRZ
R BB

1. BRBRIIIE

W NAMSRER X, X,, -, Xy, WEREREMPBERHTELA
1 N

1 (1 1 1y 1
vlyrrrrn) Xy

H14.10 4 12 H# A P50 Y A AR R0 6 O HR GRS A 2 B B 25, 24, 25,
27, 26, 25, 24, 28, 26, 25, 26, 28 270,

ER KRBT RITEREEHMNE.

i’ iz (4.12) 18

1 12

H =7 (1 R 1) = 0267 184 = 25-68(3t)

H = (4.12)

2. DORGERIEIDE

(1) B2 B4 4R B AR FIF 245
R R EA RS, AR AR Y

H = Zi (4.13)
2 X
Hl4. 11 FRIEF) 4. 10 BP0 475 B M B
ER AR AETRESEMINPGATER RO L, TREPHHH.

2F 125 sy . MUDRBRTSEOET
F 0,467 184 L) o " '

X
BHPHMEAER, FHER25.68 XL, HBIERLELT,
(2) BG4 BBUETIF 23K
A ETGE, TPRRIEREHA S AL IR, IBUR PSB85 B
AR F R WA FAEHHEEIEN, RASHAYETTEMSURTF9%; ARAS4H4
WEEdRet, TR A& P Ed AR A SRR E A

W HR (4.13),H-=



It FERE
£4.7 RBXYAHXMA FRFEDLHNR

RS/ RTT BB FrX
28 2 0.071 429
27 1 0.037 037
26 3 0. 115 385
25 4 0. 160 000
24 2 0. 083 333
&t 12 0.467 184

R TRMFSETERSR, HEYA —SERENTH, TETEFRTEE. i,
LG, HRERRMFSRN TR, EEREARIMNE—FER FRLGAME
B IBURAEE”, ERSEN TR,

3. 1IENTE

A & A BMEBE A A A REKF, S0 AISEdR, FERERAER L2
PUARPEHBA AR, FTEMPU9E, M RrREARE, X, TRX—ER _EEp0m
PORANSF BB P EENE, 4

X X
M (4.14) TTHL, X—Frif R 2 H S RUIM AR RS B 500 & ots 2l B S2Br Bt R 1
H, AR
Bl4.12 BHFERFE W RSEREEN . TR R mssEas, k4 s,
ER BOREEMBIIE,
B h (4.14) 78

#4.83 RBHEWHRHESNR

o B/ jst  Vprv B/
X XF=M M/X=F
B 200 40 000 200
gy 160 48 000 300
LEH 150 22 500 150
Ait — 110 500 650
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4.1.5 JLAPE5%

JUAE39% (Geometric Mean) 35 & USRI R BUT HIMBK T KB AR, —BH
G FT. YHRMR R EMERBNXET, Pl0EILRIEEER, WFRZRAILTF 5
g, HER PR,

JUATT S 3 LA A TR BT E 80, UL P B A BT AP 2

1. B IHIDE

(LSRR ok 4 ol - R/ W)
C=yX, - X, « =+ Xy =y TIX (4.15)
XEMNBERSTIERER, EAETIRERNGS, EARIZERMTSHK LT
br, UKRHMRNAERBBEE, fRaRMBIENSER,
F4.13 F)FH 4 M ESEEVFER, H=RREEETHINS% . 96% . 94% f190%
ER AR AEE,
B BR, AEAERABATHERAMEYE, BASERNRSKEZRETL
HEARE, MRAMESERTE SR, A (4.15) &
G = /95% x96% x94% x 90% = 93.72%
fld4.14 FELWSET-HEEFIT—RKOBETH, 10 FRIZIE TS ERLER
W25 RAAHIH 10% , 9%, 8% , 8%, 9%, 8%, 9%, 1%, 11%, 10%,
ER ARIZIAERIE 10 F R T HFRE
B ZOVEFLII—KERATHTEEE, FREEHNEE, BTEAHRMIK
%, HABERMEE, REHIWEESER TR ERETR, FHERE RS
KeE, FERFHEREEREITE., REFERAAPRSEWEEZHE (EEK#E
), BBREAAF (FRBEE), AKX (4.15) B HZORE 10 SR K-EYEER
FE, BREHRTHFEHNENGRASE, TERTFHFERERE, B
G =T 1x1.00x - x1.1 =2 344 46 = 1.088 94
FHEW S = 1. 088 94 - 1 =8. 894%
ZEHTERRRNETEXREZC VG FW IS RFH N 8.894% 1, FH 10 F 81K
5 LRI EEAS

2. DO LAEI9E
AOAULA 38 B Kok




Tt RERE

¢="T R X e X = VT (4.16)
Bl4.15 H5 4. 14 izl FITRER 10 4518 WA SR Oy 5o B - B
ER R 10 FEFHFEREEE
2 10 FEER S R B ERLE 4.9, B (4.16) A
G ="VTIX =2 344 46 = 1. 088 94

F4.9 R FmMEE 10 FRYEENR

HeA A s R 4L % EFRR % L% GRVN xt
11 111 : 1 1.110 00
10 110 2 1.210 00
9 109 3 1.295 03
8 108 3 1.259 71
7 107 1 1.070 00
Bit — 10 2.344 46

B, AKX (4.16) 5K (4.15) IHREHSERE K,
3. WEUIIE

B U E 80 ARG S PR B, U TS50 B A R R KA
ARMIER. B, JURIPHEC R AR BEE, BB IE
M= (4.15) FSERERBOIE, T8 BUERE SIS EAX. A

PR ILE 4.17
0 G = = (4.17)

mf(4w)%v%ﬁﬁﬁﬂﬁﬁ,ﬂﬁﬁﬁ%ﬁ%,ﬂﬁﬁwmﬂﬁﬁﬁﬁﬁﬁ%
ML) IEOIREIR R cE S g7 g B/NG- W

>FlnX

> F

In G = (4.18)

4.1.6 B, BFHIPFSBORLATFEE R LB

ST R, BB AE, HERTSTIUTFIE, JUTPFBRT S
FRMFYE, HH<C<X,

BH (/X /) =K, X, -2 /KKy, BRBL e = /KK, B AT ST L



E4HE RESHFEEDRE

T
X, +X, _ XX, \ 2X,X, 2 : :
iy S = S B 2 = ML ST
Xl X2
B

gld.16 H—H¥IEN4, 5,6,7,8,6,7,8,9,8,
'R FMIITESE . RSN

B oRHtER

v 22X _68
X==Z=1=6.8

- N 10

H"Z;_“L5551ﬁ9’643
X

G =VTIX = V162 570 240 =6. 62

HH<G<X,

4.1.7 . BRI AE L

TERH . ARBCR R RIBGX =AM R, B RME— BRI, WHERHERTS
HEAT R PRI, XSRS B A B HOBCURe , 78R 890 BUR A B, B
Bl . ABOR B (BB R 0 B R 4 P R B, BRI BB A S AR S B 1
W, FrARBORNTR T B ASRIRUE, POBRETH FEUE A E .

B, EBENAREMFRE, FRWE 4 1R, MUEHE. BRI RA= 18
o B AR, B X = M, = M, 3 =8 o 20 8 25 b 7 2504 43 A 4 048 T o
B 1, BENBEUI X R OBE, XN ETFA EE AR B, e R R
AR T R B R

— BT E, BB BAEARE, RBRA SRS T RE ., BER
R BOUR A SR A TR — 77, HEhERABREASERT RN, YEEMEL
RS, BB 4.2 Fis, —RESENBER/D, HKEPR, ABWBERK, &
PR TR L, ABREXT R T T, HER AR TR AR, BE XD
B SRR BARSN, EIBME 4.3 B, XE SRR TR, —REBE -
fHER, HKEPRR, ABWEBRER/D, 7E8BRHE L, KRBT R TR
B, BEMDRSUIRESTNER, 3FASERERSL,



I+t EKRE

p X=My=M.

b
o:‘

Y

ik
Eit 4
3

B4 1 XIERAMX=M, =M, 4.2 L X <M <M,

Me
M,

al

bk d

B 4.3 GRS X>M > M,

U, AHORIH (32 AR R, i B = e 0 0 ST
AR BEHR M ARE, RAFEERS, BARSEEARS, HTANSILERS 0
B,

B14.17 ARIEE 3 B3, | RN 35 428 M0G0 RS RS AR

R HERES AEE AL RGN, AR RO, R AR RE
AR

B35 A G RS . ABORI P R BRI, A =
ZEMREHARLR, &

X=80<M =82<M, =84
WA RZBE 35 BEAEMR % HERBNGERERS, REWBEELSARBR, NBEAK
FKif, EHES GEEES0 4) W¥FAERLE, Hid 73 oA R EAE
2R ECA AR 82 4, BT IME 80 43K,



EI4WX BEFPHHFEHIER

T a2z T BHEENEE

(Al YRR — R AR R BHE S —, A MERBHES —. BHBEH
BE& T R0 B 1) (0 O BE R — 80K, BT Rp R F Y — R, 2P
B SREERE—-MERMN, EHETEESNNEPES, RRNESYRERE, 2
HYATERBIEE . BTN, 58 rh S5 F B RO B 20 B S A B AR AR T A0 o0 A RS RO B A
HEMSE,

4.2.1 fxlb®E

AR ER (Variation Ratio) JARARBFTAELKMEZ AL BB LR, —BH V.
KR o

> F-Fy, Fy,

= ST =1-—= (4.19)

FARWREATIEH AR REORE, FALEREEL B0 Z0A, — AR
BN, FARIERESER, BBET 1, BHABTESMBEL SN LR, K3
RIARMERS, RWEERFR ST ATFEREEPHOEE, RGBSR BE#H W E
G FAREBER/D, BEIET 0, IR RIS BB H L RS, &
PR N5 P BRI B R,

Bl 4.18 MR 4. 1 K is o IR T 32 E —HUHT SRR I8 B 45 L IR S 8 23 A g

BRI EARE “SP09 -057 BREKKFEARLLE,

B X (4.19), AIZFHARKRE B Y HHEHEB ALK “SP09 -05" BREKWR
s 35 5

Vl’

160 160 P TT180 T 180
A HHEFRARRILER 45% , HHHEEERMRRLRN 48.33% , HAXF KA
¥ “SP09 -05” BRKKHERAMIT 0%, RIBENGEHE AR “SP09 -05" BRAKMEN
AT R BR AR R P A RO I B B LA R

4.2.2 Moahix

P52 (Quartile Deviation) 4 b U505 W0 B M4 59 B 22, R K M4 48]



[ 72 - W\ 5 % KB
96 (Inter-Quartile Range), Fi Q, &<, HEARXHR
Qd =@y - 0, (4"20)

ﬁ(4m)¢%0Mﬂ&ﬁﬂﬁtmﬁﬁﬁﬁTﬂﬁﬁﬁo%E%ﬁﬁﬁ%m¢ﬂﬁ,m
ﬁﬂ%mﬁﬁﬁﬂ%ﬁﬁﬁ%¢,Lmﬁ&ﬁ%ﬂﬁﬁbmﬁﬁﬁﬁﬁwﬁﬁ;T@ﬁﬁﬁ
RACERT 1/4 (8 EBIRAEUE.

ﬁu,&ﬂu%tm%ﬁﬁﬁTm%&ﬁﬁ%ﬁ%ﬁﬁﬁT*&&%%%L,%mﬁﬁ
%Eﬁ&%ﬁ&k?ﬁ¢?¢&ﬁ%ﬁ¢%%,%Eﬁﬁﬁﬁ¢%ﬁ¢ﬁ%ﬁﬁ*ﬁﬁoﬁ
e T A B R B R B B RS L Aok R, By DA AT
ﬁﬁ%%%ﬁﬁﬁﬁ%%%iﬁﬁ&%%*&ﬁ,%ﬁ?@ﬁ&ﬁomﬁ&%&&TﬂEﬁ
FEBUR HIR AL E ) 50% B Mt i 2, Bk, PUAM 22 R v i BOATIK AR A S 1O
BEBIE

B 4.19 J5RRIE 3 2 3. 1 I W 35 2 A G =B RASR R R

Bk ORIEREE 35 £ NGHFE RS I AL E

4N+ 1 TTLIBE 4 B, 7ERRBIEHER S B RIRE FAARIOMERL £, A B
&ﬁ'ﬁ?ﬂgﬁﬁﬁﬂﬁﬂ‘ﬁﬁiﬁﬁ Qu ZXX%lfﬂ Q. =X¥a e Q, =88 5 Q=75 a3,

52, 56, 62, 64, 65, 69, 70, 74, [15], 75, 76, 78, 78, 79, 79, 81, 82, [82],

83, 84, 84, 84, 84, 86, 87, 87, [88], 89, 89, 90, 91, 91, 92, 96, 98

Rl HE RS i 2= N
0, =88 -75 =13(4})

PAPE 35 B2 G SR R U A 2 13 4, AR TER B B R — KR
B AR RN 13 4y, X—XEBEEEVN, KW 82 AR ot TR BREEER
B

TS EBUREE S, FIAE S ANBER AR TE M2, FEEAREARX
HE =B R R, —TE 2 REUR M PR, RSB A BB R
B4y, FTEX MR h A st E I A, B DA S T A, BEHE

4.2.3 W{HEH

BUATEE (Value Area) SR MEUE T RABE SH/MIEZ 2, BT HELARIE
WA ENIRE . BUATSE AR, —RAREKR, A
R = max{X!} - min|X} (4.21)

St VR A R B A AL 55 /N 22 2550 B I AR A B (A7 BRI I, LB
BT RIUER SR, —RFRZ WM (Range), R £x. B



EIW RESNBEOER

R = max{x} - min|x} (4.22)

$14.20 FA—FRP 24 NA N N B P RASEEENT .

. 50, 55, 60, 70, 80, 85, 90

. 67, 68, 69, 70, 71, 72, 73

2R ditEzZA—FERE . ZHENME DN AH R BUETEE

B OATEMB . WA NERIERS 70 44, SR (4.21), B

Fef . R =90 -50 =40({4)

A R=73-67 =6({%)

H OB /MARA ANB =B BER R 70 4, HEFHABEGE 40 4, 248
HIBETEEE R 6 £, R 70 (FRSEMTLAMA BB E DB E LG EN, ®F
WEHANAHBWEBRE/S, STPaREREE, Eol AP IREmh, WESKkZH
HPRPHE I, EmEBEEH.

HEBEAERITE AR (4.20) TRIES, BUEBEMHE R T HES &5 m
BARSER/NFARE, BRITERE, BXHE, 2 THEAOSS, ERES T4 AEE
e ER, B— K. HEY, THEASZINRBERWKME, 4R kLm
VR b B g {1 500 20 A O L SE B AR I

4.2.4 FHyx

352 (Mean Deviation) JRF§ 27 B 5 H B R BT 2 A4 uHI RO (H, dFRhF
HEE, HAD FK,

MR IR AR Y
A.D. = -Z:I—)fi]—ﬁ (4.23)
AN T2 A Y
ap, -2 IX-XIF (4.24)
>F

Bl 4.21  JI9RRAHI 4. 20 sl —ZH B 2B AN =/ A B P RO
Bk IR —FE P RN E NN AH PR R 2
m O NP EAN A RIGTHETER %410, CHHMHERT0 4, @
X (4.23) B
90

e, AD.:7=uxa#H

ZH: AD:%:LHWH



HitHBERE

£4.10 B, ZHhEAHTAEERNFHETER %
A AHER [X-X]|
H 24 i b :: |
50 67 20 3
55 68 15 2
60 69 10 1
70 70 0 0
80 71 10 1
85 72 15 2
90 73 20 3
— - 90 12

B P2 12.86 4, ZAMFEHEHN 171 4, FHZEMEFRERHIATAA
FREEBEE/D, 70 HHAA B RHEN T ZARNEFBEELF RN,

B4.22 REH 4.8 sp R PE 35 £ Gri M RS N A AR, FF
EEME 80 47

R AITE BRI 35 BEAGIHEFARSAINBCOEE.

R HEAES TR RESFEEITRERE 4 11,

R4 FEEPFEHIS BREHTFEXBRANTHETER

by /5 HIE /5 N YN | X -X|F /4y
60 LIF 54 2 52
60 ~~ 70 65 4 60
70 ~ 80 76 9 36
80 ~ 90 85 14 70
90~ 100 93 6 78
&it — 35 296

BRI (4.24) B

A D. =2;’—56=8.46(§})

R E ARG, R 5 H (A4 o B B 2 (DR S R0 Y B R
E%WEO~ﬁE;¥ﬁ£%%ﬂﬁ%HﬁW@ﬁ,ﬁ%TEE@E@ﬁ%%ﬁ@Eﬁ%
W, BEZMANEHEE; H—FE, FTHENATARERENRFER. Bk, FHERS



¥4 BESFFEEE 75

2 THLR MYCE A AR . FHEEEBA, RN RRRERR, BN
B, THEBAENEEHAN KR, BT EESEHHHINA,

4.2.5 JiZEMNbsMER

F7% (Variance) R348 S SHIYME M B LT I {H.

L USROS R B R B ROR A A IR RO B, RIS T Iy

C RWBRTERE SRS E AR S, EFEE L, TERIESS SR

ZOFMEESH, BERNETRBEGEENESRMNE, JE—BH 0" R VX)) R5.
R A A BRI AR, 2 MR AT LA N AR LR

1. BREAETEAR

LA R Al B, SRARES 2RI £,

2 _ Z(X"‘_’)z
N
Bil4.23 FHCRAH 4.20 PESV—FRE . ZEAEPMEANAH =B BE
W, JECREEN 70 £,
Tk RITERE. 2EME NN AB R E,
B . MMM ABFRAFEITAERERA 12, A (4.25) A

o (4.25)

4 . 02=#Q=207. 14(4)
240 ot =2 =4 (H)
£4.12 . ZEMANSA BRI ETNE 14:
MAHER (X-X)?
Hg : ZA H4 oy |
50 67 400 9
55 68 225 4
60 69 ’ 100 1
70 70 0 0
80 71 100 1
85 72 225 4
90 73 400 9
490 490 1 450 28




i+ HREE

2. IINHETEAI

WORHA A AE R, RASTABIEN, FERAMR T EARITE .
N BB E M BUERT, AU B AR N

az=§xX_XYF (4.26)
> F
B 4.24 ARIERF 4.7 PEIUREE TN 10 MEER/N HEZBUSMEBEEE, FEmy

H76.8 f5,
ER HAUR S RPN B SE U BB T
B ZHUREEF PSR G ETR R4, hl (4.26), A

. 1.6
o =70 =0.76( &%)

®4.13 RUKERFERATRENNHETHESE

Asclrmi/ & BRUNA A (X-X)2F/&?
5 1 3,24
6 2 1.28
7 5 0.20
8 2 2.88
it 10 7.60

YA MR BA A EMAIE AR, B EITEAR N
> (X, - O,
o’ == (4.27)
ZF
Ef(4ﬂ)%%m%@%@ﬁﬁﬁﬁﬁiﬁ@ﬁﬁm UK, B HSES Bk
A B8 2 AR R LS A R B R B . WAk, XEMFAESE - N SAndAE
X, 5&M MBS RMLEFRE X, 2 H% R, B (4.27) LK FRESH P EANTH
SHA¥EZHMNERZE AT, RAETES LR KL RBUE S T & 410 4 35 {8 8,
A (4.27) A%FTK (4.26); HXWERERBRK, X (4.27) 5K (4.26) ZRIPER
WA, FAAR (4.27) HENBMEDPTR (4.26) TEHEME. X (4.26) BE5F
EREX—FWME, Wk (4.27) REX (4.26) MERUTE.
SZxEEILEREIRTDAE, L (4.27) HENZREAR T E, EKRNE
B E, ERBHRAEEH (2) MANESSHEZEREETRYE, 8K THTH




¥4¥® KIEGHTFEIIEE

4 () WESIEE S MIgEZ R e ERNER. 4 (UZ) Vﬂiﬁﬁ/‘ﬁﬁ
SHAWET REEERAATE, KERNEHLE, EERMEHANERRHRE
BT . PR (4.27) AU AERTE LA A R S E M BT T EN— T

B14.25 FHI 4.8 k4.5 IR MFBE 35 £ Gt RS 4L A
B4R, JFemIER 80 77,

Bk IHEIREE 35 A G E ARSI £,

W OEEENEEE G ERRS FEITR R 4. 14, BR (4.27) B

0_2 _3 760 =107. 43(5:}_2

35

F4.14 FFPEEWI5 2P LG FLRABRHMTTETHE

53/ 5) S/ 5y NEA (X; - X)'F/5y

60 LI'F 54 2 1352

60 ~ 70 65 4 900

70 ~ 80 76 9 144

80 ~ 90 85 14 350

90 -~ 100 93 6 1014
&it — 35 3760

M BB N R B U A B Y B, SR A P G R R E T
T, X EAAN

S & -0, |
ol = — (4.28)
> F
R (4.28) FAUELER (4.27) BLSHMAII X, I DU o5 R IR

08 X, 7= A R 2, T LR A% AL AL P X O (OB AR 4% L B AL 18 X, 977 A i
£, FIAR (4.28) dIIAERATE (4.26) MIERITE.

3. bOEE

HFTEMBARTRIEABRNNTH, fELFERARNANAE, Rk, AMIEEEXHA
A 5ER—-RWEHRMNE, FEM0B AR

#RiEZ (Standard Deviation) S ZHIFE AR, Bl RESLHENEENT
FHIEABERT R BRI E AR EE TR AKX, B




I+ BRRE

.o /;Z;Sf%;;fl_ (4.29)

S(X-X)’F
= ST

R 77 2 MBUEIHF TG AP OT R BV AT BIbRsEE o ilan, @ FFOF st el Ll B it
] 4. 23 R . ZF/NARAAH =B EIRAER S5 14.39 #0124 iHEHE
4. 24 PIZHUK B FESE ™ bk AR HE L N 0.87 &5 DIRIT RG] 4. 25 %3 35 &4
G AE RS HEEE Y 10.36 7. Al B ISR 2 M BB ZE AR (4.27),
R AU LA U BT By AT MBUE SR LA RIR, AR AR -
A ELUEE

M3 B 3. 1 FEGRHE 35 R AR ARSI ER S, R (4.25) 3
HRbrHEE N 10.70 v BRR TR (4.27) R AEHEE M ERE B0
HEZ B

(4.30)

o

4.2.6 BHHAEK

BRUREL (Coefficient of Variation) 7[R — SRR AR MR S A 1K,

U LA AR R R B, BUBTE R A B, T35 . hRiE ARk
YE, S AABRERMEABEK T OWE, REHEZENTINE,

Hop, fifEER @M ERESEYENBEN T HOENERTETR, Bf 578
FIFIES, ARRARIEZ WEEAREERERT AT, B, R WA E SR
FOBE— I EAF AR, BEREACTF R SRRMERE 2 8], B 4 et R A
AT ot

Fih, FRREERZBRUR SR E, S FoSRRAMAMEAE, FnHR T HEK
EAKF, B8 7T — M EAH BRSO, R EBEMARK. HHENAKN T EH R
R R W RAMBEK T ERNER, SEHBA—MIR . 08 R BSR4 B
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AL EREXFARZMFA?

. RAERBFBEERBNELEMA?

10. ¥ EF 2005 EFANFROLHERFEFREERE LR 18 FTT,
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5.1.1 HIRFEH AN

43 BOR R, X BRUEN B (M BENEL) EvSRERRERFFRAR
HIBEAFIE . X —BEFAEARBXKFRRE, mREas TR A HE, 22— % H
BEIHE, BETTEMANER SRS BRESHREAET -5, HNENTRAAH A
HmEGBAMFIE L.
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it RN B T SRR R —-B, AR EAMES X, MBI
2R, ERE-FRANMBAEIE, REEBEUEKFRIRD, XA S BEAKFFE
BEARGLE, FEMLR T AT L% R RER 5

(1) HREAERK

BREERE R A | TR R AR, SR T2 T RE L B R S EZ 5
o MIEBUE/NT 1 B XAR R FRE

(2) B

‘EARAGBERE 10 A5 B HRRTE

(3) BE (%)

REELEA)T HERE—F, ERERHIRAN 100 MRHE ., EEFERIETS
HER “BoR” X—8E, “BoR" RRREEIETE 1% B0,

(4) T8 (%)

BRI | 000 WA L BN, BT A TREL S SEENMEE, R
i X EERMERNGE, MADBRERESE,

2. BEE1

HHH RN TSR BEHNA B, HNENENNIESEN. E6EHAREM
HRAMEK S TR BHRAR SRR AN, RARGEANHEMBRAELE, —
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5.1.2 ilRIsERAERE

B R S B 58 RS T R 45 BOEN LTS B, FIRIZE . MEEHRIST R DR A
B RIS EERE L %" Fn, BB RERT . HitRARA

RIS R = *ﬁggﬁ % 100% (5.1)

BARBURRARIR, FHE SRR I 7 kR B 52 o B o
L REENETE

MR (5.1) BSF R R A B, B E TR e A B TS R
22, VAR R 58 B %o B 4 0o 7P R X 22 52
BI5. 1 BRI 2005 FEF]EEE Y 500 J1 0T, 4ERRSEERSEBAEFITE S8 600 1

jEO
ER R BARR R, izl 2005 S S O .
B m D, A

SR 5 B R B =§—£ «100% =120%

R 5E BLAE A T R B 48 F{E =600 - 500 =100(J770)
BA AR 20% 52 A% 2005 FEFETHR], BESTRBAHE BB 100 T1ot,

2. REAENEITE

FEVHRIFE IR R A BT RIS AR S R R R R SRR 2 D X B RoREf, T
R BOT R RITE AR, WA= RRER, RARERE,

B15.2  FAlbitR] 2005 45 F)E R H 2004 SRR 15% , KPR 2005 SEEAE
2004 FEHRE T 38% .

ER HHEIH RSN, izl 2005 FEHESERRE .

B’ o D, A

SRR TR 52 AR X B =
Bl R 20% 58 A8 2005 A FiE T
3. RIBEIE

AR AR A E A RIPATRE B . Bl 8 THOKF AT RI5E AR
HBOESE

1+38%
1+15%

x100% =120%
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B15.3 FEEA TR 2005 45 A P25 AR I B A K 80 TG, SEER 2005 4 A AL EG

BALA N T2 T,
R B RISEEAENE, AT 2005 SF A 7S SRS T S A Ol

B g (5.1), A
A 7= g8 R A RIS BABXPE = 12 x 100% =90%
AR 10% SER T 2005 4F A 7= B R A %,

5.1.3 gifgHn

CREAS T HMER EAHEEIE S SRS IBUEAE LA R K, HEAKN

setihixe = SERIEIL 100, (5.2)

ZEHAXT B BB R EATIRIE T 1 3R 100% o SRR ARXTE X
R E RS E

B RER - REERL b b BA E S SABOHRE, AT A ERIARARBL AR B
ik, P BT AHARXTEL

KA, RSB HIRRIE, BN, £ 5.1 AFGS4I 2005 &7 4

R, mE—

F5.1 RHAMI 2005 F7RHEHR

7= i e/ T /%

A 200 : 8.93
kA 400 17. 86
RET 900 40. 18
BIIEA 140 6.25
R 600 . 26.79

At 2 240 100. 00

M 5. 1 ATLAE %4k 2005 4245257 i B B B0 20 A0 1% D0 BT o5 i Bk B R S B BRY
W, FZAITERFIEGZE, LIRS HA R BT E & B
BTSN D, HTRREMERNIEWRS -2 Fin,
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%52 BEXHNMPEHBEELEDR

G 1949 4F 1965 4F 1979 4F 1986 4f 1998 4£
KELE 0.4 0.5 0.5 1.0 1.6
g 4.9 10.9 29.0 28.5 33.0
NEE 94.7 88.6 70.5 70.5 64.4

YERRIE . 1999 FRESIHRE. Jba. PRI, 1999

Wi 5. 2 RN R TR E R /MR ARTE 1949 48] 1998 4RRYAEME, AR i Y
TREAREEFREL, AHEXFHEFRLHEEHENEZES.

5.1.4  LLBIHIN £

B B AR T R A P R Rl A R ER A3 O BB N L SR, ORI B R A ST HL B K &R o
WA ST RAIR B Tt A, HE— BRI E— o ANEES S —adK
BUAARRS LLATR R LB, A OSBRSS, HitB AN

 BIRPE—mANIE
HAHIR = 7 ko3 — sy 1007 (5.3)

S5 AR B0 L DR X 5 B B B 2 R — R AR A R BRI L, X T B X L
BEHAR . G5z EIE — B AR A R B R E S S A S ER L E; HHIMERER—E
AR R BUEZ BIAT R LA . L EAE BT IR B s, il U — BLBUL
JLHIE AR |

5.1.5 S

HCB AT B R AR, ERISTER IR RAT, A E SRS EdEZ B A
Bt BPE—EHR A RS EERAEEARZ R L. Fl, ARHMBX. BARE]
MBI Z M, B — A e AR, HEAKXN

L xm
HBRXTH = o maoroEaee % -4

FEEEHSTHER A3 F A AR IR . D42 IRIAHE 7 e i—5 R e
BOT LA R, ha] KUAFE S R P i

B FEM R SRR/ N, METEERETHE, tAETEEITH LEH
A, HL, KERAMHNBEE T AHEE T E R
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SR EORE RN BB R AR SR EEERX L, DRBEY R R KR
B, HE. LRBEREFBEEENE, BERNEEERT I ARBRRZFRNHE
KFR HBEAXN

. R
BB = o = e s ) D (5.5)

fign, SARNESEHLEHEMHEEGHANEE, BREASBANSMHELERIASER
WeA | FBL SIS 8 R B P 1 AT AR BB IR R, B A DS RS A RO LR
FIACSKR, S8 BB [R5 R 17 B0 Lo A5 B R Al 50 J B YOS S KR T B AR 2L

R BEARX S — MO B4, R EAES R WANEER “AANPHAR” A
HEEWAR “Ti/ A" %; WHRAXARERN, WAOEKER%%.

S AR 2 F R B — AT AT, A IESEAR RS IR Z it Blan, SCBpslk
I3 BE (99 o] LU 8 R BT A R U B, o al LUR PR8N i U B AR 55 16
RE, MENERE (BEAKEE), FEERE (BEA/NA) .

FLEREMAMEERMER P RFR, WA E, R PRERESE, HE
AR R — R AR B SME T AR Y, TR B A RS R BB A L, TR AR AR A TR Y
X5

98 B MIXT BORE A R BRI O AP A B, RN A BORTT R, AFE
W, —HTR, BEEZHA.

5.1.7 ZhaSHE

LA LS B A B R P R R SR 25 W A R, ShASHE BN R AN E B R
RIBIRTERT A LRI HOBE . ShAB MR SRR —BE BRI (— AP IREH) MBdE,
SR -HEAOBEH (—RRNED) HEEMEM L, RERREARFRNE FA )6 &
HEFERAHNE shBHEMETHEBAERER. HitAELRX N

- &K
N T =3B 1
B15.4 FE 1996—2003 FEA4 SEBIEMES. 3 Fin,
F£5.3 HE 1996—2003 £ P&~ 4 R EMIE {255
H4 1996 1997 1998 1999 2000 2001 2002 2003

GDhp

67 885

74 463

78 345

82 067

89 468

97 315

105 172

117 252

BORDRI . 2004 PG, JbRt: PEGEIFHRE, 2004
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£5.4 RE1996—2003 FENFEREZRERE %
4 1996 1997 1998 1999 2000 2001 2002 2003
RBEE | 100.00 109. 69 115. 41 120. 89 131.79 143.35 154.93 172.72

LA 1996 SE[H N7 4 SH 67 885 12T 100,
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AR — NI AR A HE AL ERERFR, H rEEHDE—-MREER
SRERN S MEE, FHA-THRUEILHRREE TR, BHEX - SXILAHEER
WA ERGI RS, ULITERMMT PR THROESSER, USRS
Pkt th 4G RO 2 B0 5. BT, BIERURR PR B SCHR S #E 1T A R HL B A 2 Xt 44y
BAFABEN U ERZORM, BLEERMER, HHBERWEHTE RGN,
LA JE B AR S R — [ 3R 078 Bl s S B G R M R B AR AR U LA

%0 (Index Number) REFRFMH LA B LS LIHALEEE RO T EMAE ., WA
[RIERA, FR 40T LU g JLAP AR B2 B

L. HEREYNREEY
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B HERER. ADHERERS

JURFEE (Qualitative Index Number) J2 [ HLEE Y PR B e RO B S 18 80, Ban,
WG, AR RARESE.

BV BRI RIERR TN R BN EHER, BERIHERIEISH K RIS
BOMRTOE R, WRT S RETREERHERERRE. T REEEHEEHREM
RERHEHRG, THEEMTHZU ENESRRELG N, EAFEEe RARNIERE
RYPHIEH A E
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e PEFE 3K (Time Index Number) i Jz W34 76 i ] H 8RR S He 8. B 1] #E48 2
AR BRI R A, 5 R SRR L4

K PEHEE (Regional Index Number) J2 2 IF YIRS 6] H4ck 2 A E

BIGHEEER R AT S e ] L SR SRS RHE, JERA B BIX HY
FEZ ] EECEERMBII, BEMR BT i) A 0 XA 48 B R 43
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3. TMAEHAIRIER

A% (Individual Index Number) J2 52 BEEA H 81— AR gh 18— 2 5 FEH

MIEH (Gross Index Number) BRI 4T H 455 A B ML 250 T 8L

— AR BORR ARXTE AREE SR B I AT AR, T LOR SR 1
HETFAMAEEIACES N GEEME, B E, MERECURITHE B H A

4. BPBIARINNIELR

fEI¥LFE 30 (Simple Index Number) 4§41 H i) E B %X fr B B R485
AT AR R 5100 H A M SO B, BT LA o] LMV R AR R AR Bl ER, faj8E
BB HEMTEM S RAMFEENNGS .

INALHEH (Weighted Index Number) RRK#EAT1H B EEM AR, 8RR
FXERLAEL, EATEEAITE MR B TR T R, AT RO O H R B B AR Y
HRAMERESYN, BIGE-WHHEE. FIRSRESYREYN, FUNPEERGEHTH
AR ARA AR RBERNYE

5. GREREEAIIEE

LRE RS (Aggregative Index Number) JR7Eiz LS 1A 4 i S0 T3 O 45 X0 B A9 HL Atk L
AT X RO E B A B SRATREUR THIREEEL

FHHEE (Average Index Number) ZF|FIFEARIRS R B MEE SRR, UEBARK
SMBURIE AR, RRBCEFERIE AR R B S8 8 PR ER T nAE .
T LT LB AR, FrUEBUN ST BB 2 7T Z A

CRETRBATTYREEE SRR AR T, ERNEREENEEMRLY, R
RIEZRANBEAT BT EAAR, SEEERTREERENERTTE, RIKT SEHE
BRSHMEANTE SSRGS ERIERENER; FHRERENAERAEENITR
BRI AR T, Ed AR E R ZA T A SRR MGG ER,

5.2.2 &GifvinER

CERBEEMNA S RMEE RS, HEHR LK., RAHRRSR ., H1TH
X PLER A X B, GBI P RO LR, SR S B X R — R B R R ) FIAR
BEo AT BANTX—RERRSNERER I ROBIER W, TR B o m el
FALL ERRFR, A R R T A S HEIREARE, B IEE R
— ) B ] —Zs i8], DA SR afii S it i B S Y LR AL B3 EL (B BE KPR, SR BE &R
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T ARG S RS B R B A B, R BLPALR & 1R U S T T
B15.5 REEFHNLE=MEL, HEEHRINES. S PR

%55 EHHE. 2. BEMERHEERR

. i N HiH R Bk T

Wi sm | R A AR 0, LA Py A P,
l T3 1100 1500 15 13
z # 1 000 1200 100 100
[} =] 800 850 150 180

TR ARG AIRE, R E RS IR R

S A RENEHLP TR SNEE RS MR NRE, ERFERME,
AR EEI T, — R KRR MR, Mo R ESRERER, UP &R
P RERFE R, NMAREEERMEREHEEY

K, = %%— (5.7)
m:P‘ (5.8)

T AR R A AT RS B K, = 0,/ Qo =1 500/1 100 =136.36% , LA K F Ry A
BIMEMRIER K, =P,/ P, =13/15=86.67%

BERIEIER, W LA ORI E BB =N EE EHENMRES L
B8 7 e AR 7

B, AR Z AL ENX MRS EREENR ERNSERETIEER, X
ol 45T B A BB R R S X R e SO 2 1R BB 8

HENSZGG2ENX =M RNSEER, ML, IHHEHERNE AR
S0/ 30, XEARREM., HFX=ZMESWBESAMHE, HRBAEHA—#HF,
TS ERZ A ERA TN, NREYRAMERBEGAE, REIG— R A6
M, A E S, BRSO E— AR, BRI S AT
MER

HEMEIZNS2ERNX =R SR SN, JEmRLLE, BRSSO e
¥ O P/ D P, XBARUARER ., B, XFrXZ8TREGEEREN B ML
R, SRR ERAR; Hik, BEMEEE—E RN R RENEM BN, A
A8 B R E NS RN BA T itk Bltn, Bl RMEMLRARER T/ TR, R
HHBEMOBRNRA T/ R, HRENEKEREMHNAS) 1 000 £,

B, ASBER PR A4 5 B el S5 i OB AT LA, ALK 4 & B AN & i
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'; N—REENAFRERNHMHAER, AUFHNaENH. TS ERNETEe, B
Bt MR R RS, BIFIMBICR A 7 AR Rlalas B i SRkt 8; mHmEER
BlE AR, BRRAT AHE S A F R 7 A, WS £
g, Ba NI RWEENES, LHERSR BN, EEEHESN T, KT
HEOHERZAEREEE,; HMWEERZIRBHEE, REHRIFAEERE. XFHEHR
RN, RBBESIREBIRMEMEER, HHERBES TP T 2 MR
A, B, XS SWE, HREMEHERRSESERNE, IEEER_REHLEE,
SZERENFICRAAR NSRS, BUCRA LA NS |5HE,; massEnsRrHE
R, GEEBNTRASRTEERAME A S REE. Y5 HNRE SNBSS R EET
MR, XNHEMREERNE, MEERERBEBEFEE,

R, S8R BARMRENTHEEA BLSN, MEWRAE XHENES N T2y
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U gk, RBEEZERFEEASTHN, HREANEEFEEEREY (MERLHEEES
Wb Ry E] sz 6]) , SRR B E R (BPHE BV R BT P st a2 8) 8o i
FEAE T LA R E S S HRE A LA,

5.2.3 HrIKTREBRBHIREEL

1. RIFSIEX

PLECHEHL (Laspeyres Index) AN E B E ARG, XM HEARES
TEEFHILER - P IR (Etienne Laspeyres) 7 1864 AE4RH M, MR MRIEKIER., B
RIB BB ERBEGTEARN



ES® W ®

I, = %—Z‘—I;” (5.9)
I, = %’;‘—g‘i (5.10)
— R (5.9) Mk (5.10) FRARRAL,

2. MBERIE

WHECHE% (Paasche Index) JRPAUKE K H ARG WG A HE. KIEBRHEEY
EWE - JRIF (Herman Paasche) 7E 1874 4E4R Y, WURRZ AIR KA. AR ABE
R R R RO R Ay

I, = %g'? (5.11)
I, = %i‘g‘ (5.12)

—fgeis X (5. 11) MR (5.12) FRAIRIRAR,

BRI R ARMINEAR TS, ITEESSHRENS TR LI, HhaRTiRL
FREIAESTE > QoPo F1D. QP , FITRBEMATE > QP Fl D 0Py, X4 BAXE
R EATRE NS, EESREANT, SEHAAEEE K2, MAHEXE
PEATAMAT, DABTST MR BE 4 S H SO AR T L T B A0 SR, B L I 1) 4 X 2 5 i BU(E
Ko

#l5.6 FAFS s FRESHHEHEENBEENBESE.

ER EANEALHREARSIHESARE R REBERREL

B HREARKWEREEES (5.9) MREEERK (5.10), TLUTAEEG

;o 2 QP 270 000

= = = . |
0 Z 0P, 236 500 114.17%

;- D PiQy 258 300
, = -
Z P,Q, 236 500

BRAPIRASMITES REY, REHNENHEL, ZREHERESLERT 1417%,
HFX—ET, EREEMMT > 0,P - > QP = 270000 -236 500 = 33 500(5T) ; FH{,

HHEENBEES ET 9.2%, HHEHEMm T > PO, - > P, = 258 300 - 236 500 =
21 800(JT) -

= 109.22%
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MR AXMBEEH (5. 11) AUREHEHEN (5.12), TLUHEE

D2 QP 292500
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b = ([[k,)5  h =12, (5.37)

A, by N AL BES | BRSO RS BRI, B L B RRS S
FEBOUE A el B ARSI A BR A 0 0 MATS B 0, VA I § MR R
RS AR O B2 BB

Q@ RARBEEARTHE, HEE | FRES BN L,

R MBIk, RRAR BB AR E NS RN IE R, A
S H TR P O RS S A Pl R AL, AERDLT B BUS , B TR,

Sk,
k, = L=

n;

AF, n, FTRE (R BTRA BB G 0 S8

@ RAMNEARTHIEOTE, R LS S5,

Tolb i th T B 1 B OR 0 ARF7™ B T A8 4 3805 AU R AR 2 MR AU 2 ok
0

J=12,-n (5.38)

Z kW,
>V,

I =

(5.39)

A, W% i DREF S EE
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5.5.4 JRRHRERE

T B4 B H5 3K (Stock Price Index) b R MUY — MR E T 3 U 4 4 22 B IR 96 B
— i RO B R

RSN Hs RSO E R AT BTN EBRITHG, BEASFRERZR. BEHEERE
PR AT A PTE REA A BIR S, BN EIESR AR, RS GRS, BAER
TAMEAT R AR, BN EIF 180 F5 40, WRUERUMERE. B TBCR SR
BHRSTEE LT, BASERERE, FERAMN, BMIREEFRNRES, BRNE
RBKRERAGEHBE TR

.W Excel M ‘g

e Rk RS HTHIAL A

B15.10 Xo%AFA B.CE2HR, AFAPLFENTTL ZLERAREL
&5 11F77%,

F£5.11 FEoWEFA B, CZHRrREARBEMNR

2 3 LT ¥ V2
7 4
BXS, 31 A5 Q L&A P, ESY 39
A i, 100 120 1 500 1 300
B # 1000 1200 1 000 1 050
C 4 800 850 750 680
&t - - — — —
ER EABKKARTE, PWELLEFEARTHRN, RAFH S ERELERA
Lot EmALHHF A,

R OE2—F, TEELEE AFEPBRIGZAERARKE D PO, O PQ #
ST PQ,, AIBARRDSIEITEE,

bk, EAFBLESEERAGLEART, EAFELAX “=D6 +xF6/10 0007, D6 4
AR b FE 100 b HALATAE R A, F6 & A F b B S5 MK | 500 THALA A H

A, BA10000 24 THERAGERERA “FTA”, HHFERAFHLFRERLA
15F%x, WAS.2,



HItERE
_H6 x| =] =DE*F6/10000

Ee p oy U Nic g mElem

owe B B : i
2 s EMIEEA B CSHERERSHOMAER
3 HE| =8 BEREA /T HARA AT
1 SR | IEEAFEE FE AFE [ FF (24| #BE
5 =& Qo Q Po P, |QoPo i Q1P 1Q;Ps
6| a [oe [ 100 | 120 [ 1500 | 1300 15

70 B | % | 1000 1200 | 1000 | 1050

8 ¢ | & |80 80| 750 | 680

9 gl -1 -1 -] =1

Bs5.2 R ERARIE

AR, TARREHAAMEHAIXGF ik, HH b L=/ F 5% L5 B K5 R R
ABAE, ARZX =AY BT ERABAMA =R E A KAL) S B,

F=F, RATIRBAK R SHM,

O HAERABHALERATHNESTER, &
I = Z();Pl _199.40
or = -

S QP, 175.00
D PQ, - > PyQ, =199.40 - 175.00 = 24.40( 5 1)

G EAARFREIL EFEHKT 13.94%, kit 24.4 F 7,

QHAFEFREAAFEFLHTERAY UG TER, H

2Py 201.75

- S Q,P, ~175.00

> PyQ, = > PyQ, =201.75 - 175.00 = 26.75( % 1)

BALGFREERERE L EEHKT 15.20% , £ 350 AHEMT 26.75 F 7,

@ HALERARBAL T FT LT ERRY h LT £W, %

B ZPIQI _199. 40

B Z P,0, ©201.75

D PO, - D PQ, =199.40 -201.75 = -2.35( F )

EeLEERARFEESETHT 1.16%, #ERARY T 2.35 F 1,
@ 4-2#7

=113.94 %

I = 115.29 %

I, = 98.84 %

Lop =1, Ip =115.29% x98. 84% =113.94%

ZP.Ql - ZPOQO = (ZPOQI - ZPOQO) +(ZP101 = ZPo()l)
=26.75-2.35 =24.40( Z 7T)
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FALEBRARGEE LS ERKT 13.94%, i+ 244 Fa, Ebh TFizdkey ™

SEEFAFEWEFESKT 15.29%, HERAREMT 26.75 F; iy LM AR
FEWESFETHT 1.16%, #ERART T 2.35 54, RES. 3,

XA, B, CER=R RSP RREN

& =8 BEURAE /7T BEA AT
B | EEAEE FEIAEE| KK | 2EFE | #BFE
P 1 Qo Qi Py B, QoPo | Q1P | Q1P
A | o%| 100 | 120 | 1500 | 1300 | 15.00 | 15.60 | 18.00
B | ¥ | 1000 | 1200 | 1000 | 1050 [100.00 [126. 00 |120.00
C | & | 300 | 850 | 750 | 630 | 60.00 | 57.80 | 63.75
Bl —1 — 1 — ] — 1 — |175 00 199.40| 201.75
AT B
SRATER . 113.94 24. 40
FEEIEN. 115. 29 26. 75
B RATER. 98. 84 -2.35
e 113. 94 24. 40

K 5.3 HBEIERST

AENBT I X Fk L35, AN ERRIBEETHARMAG L, SIRABRKTE
FE B XA, R EREE T EANATRA LS LR EFG T EMNE, —BHFKH L
FEH, BARDRT 6 £AaxTH, URZEESBHK, FHREBIKRRAOBE. 5, MEIKE
AL, 0BT RE Z 200 BI,

AFREEIRE LA, ABRLELSFH, FHHEPRKEEKZGH AR,

AFHEERGEOBHE FHIBRBOHEARAARS, HEARBH 50, 13K EH)HE
EGRLE ST L

Gm e i

fraxt e

GRS P S S A

WA G R KB R AT

SR Cabok DI 3

KA B AR KA A RATH AT
REERERK T AMER?

L AW N~



U126 - )

it EZHKE

7.

AR FHERNRRAMERZMT AT

8. WMBARLOMAFAHKRY

9. REHHEEMBERA T L& H ) EIEH 05 H 7 kw7

10. wfl R f EREHENBHEEIITEFIER?
11. FHAELNFATREANAS WAEFBRAERS 12 iz,
*£512 BRETERLTR=49T ESER
A ol Cuz | xex | AEEE | FHBR | 4EAH
aro| g | BER | xg | A0 mER R | ERAE | IAKR | &R
/T A ALE R ] e /% /W /% /A / (W/A)
/% /%
— 100 105 100 90 2 750
R 150 140 143 3375
=) 248 245 6 375
A1t 500 100.0 —
ER RERKEZHWBRER, HELESEPHRSHEME, FFNTHA,
12, ¥4 ERERA KRS 13 7,
%5.13 EoUsEBRER
v SR AT T
i I A% LE A%
¥~ 100 98 12 15
ZFE & 82 81 2 3
RE® 9 90 9 11
41t — — 23 29

ER XAKBGEMMF &, HHAEFER AR, FERETBARAREK, &6

BAH, MELYEFEREXEHFRARTES 2.
13. ERaA4F5E5ML, RELEHKT 10%,

NEABERH R BN HTE?
4. ¥ HRAEERBEHENLIEHR N 109.89% , FZM X SEMET W wE
7 HiTEEH K LE T W8
15. BEASIMAHFSHOAAENEREMENHELBHLES 4T,

HEEEHBEEKT 15%, FX
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£5.14 3 RERNENRERAERHE S

7= ¥ MR A B % EHE LB/ T T
7 105 12 000
L& 108 28 000
7= 96 10 000
it - 50 000

BR RAFAFHEHAR, HF X3 AT HOHN LI,

#2#% /% (Ronald Aylmer Fisher)

FAR (1890—1962) RZEEGtFRARESE, 1890 £2 A 17 8 £ FHK, 1962
7 R 29 BARKXAEFEESEELE, ‘ |

BARI2 FREETFAAHKERF A, 1918 545
FEN o R L EBERTRREIIE, 1933 5HH
A Gt o ik 4 F AR F @ A Sk R O b A
RFER A FHIRK, 1943 FESMF K F R4 FHE,
1959 $ 2 B EmAA L, —HARKA BREFRHF A
TR RERGHFRRAERL I,

ﬁ#?ﬁfﬁﬁ%iﬁ%ﬁﬁ&i&&?F\ﬁ'
B £54 (ANOVA) Fik, RARBIET 5 £
M RER Tk, HARATRF AR FRRS
h, ABHENWFERSHERRBEHZF, T
éTﬁﬁ##ﬁﬁﬁ #ﬁ?%ﬂﬁ#z%%ﬁmﬁf
P e .
I, ﬁ##ﬁ%ﬁﬁ?ﬁtﬁ%%ﬁﬁ% # ' w
iTé@K&%ﬁﬁﬁ&é%i&&,u&mm?ﬁﬁi&ﬁﬁﬁ%ﬁ M#&t%ﬁé&
MBFRFEFDMRGARE TR,




I Fe ARG T R BRI ERE EAR TR T AR, TRBEATHEZA
%o SHARAE S 6 E AR E A RO AT R A A R RS ey R

T o1 T st s

6. 1.1 Jfk. AMAEHFEA

Hfk (Population) RFEFFFIFRIEY KERE MM, hiZxFY LKHAZKETME
H ko

A& (Item Unit) RHEHBEAKITE .

EAZ R (Population Size) JZH8EHBLEMARK 2 MAKEER

B, ST — W IR TR ARG ST, 24k 2 A B T A AR B0 81 2 B BIF 93 19 S
&, §—NRT BRI MR, Mzl B A R T AR SRR #BOsAa B 1
R,

FEA (Sample) 245 M EAEMBUE T MM BREIES

R (Sampling) 45 3% B8 EL K B flBE 7 Bk F AR 1, MBS BGE T MK
.

HEAZS R (Sample Size) JEFHIMFEA K2 MEREE

B, FEHFRE—SWIRTWARBRE, KA TR ERE, #HkaEkS
B, EMNZSWER TRARERSES, H#E 100 MR TA AR ARILEHSE , XHE, % 100
AMRTA AR BIERE SRR T — MR TFZ W TIWA B ROEA, FHEAR
&N 100,
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SRR R BB A RIRNE TR, FIREAYE, AL #ZWJ‘%%
X SRR B R AR T R OB R, RN B AR XS TR RN RE
+ it HASFERETHES, B EESIKR AMEREATRS,

6.1.2  KRECEHHIOHRR

1. REER

TEX Z RS B KB BT M AL R eh, A s TR oy £, 0 R AR
FHGEZEE A TENEE, XFEKBRI &4 T2 kmREERE XRBERNE
MR, M - NIEE (Jacob Bernoulli, 1654—1705) &% —MF30X — MBI ¥ER,
fbF 1713 FELRHBBEREARZ R “KEER” BikiRER,

(1) NEFEFE (Bernoulli Theorem)

Won, BTE n USSR P EG A BAENKE, MFEFARENIE; PRAFHAE
BERAKEPEEMER, WNTEEER A

hmP{ —P’<g =1 (6.1)

M REIEGR LN o,/ RERESETEHLZERER P, L5
W RIGR T RN EEIFE, B n RKET, SR 4 MR SRS B BB K
w2 BT REER . B, 7E n FEAKMSE, WTLUASEREMREREEHRHE,

(2) FtFEREM (Chebyshev Theorem)

WEEIER X, , X, , -, X, HEMY, HEEHFAKEROBFHBMITE, &hin

ARHVERSE T = - K, WA TR e A
limPH;_l_‘,|<e} =limP ‘—Li){k —u'<e}=l (6.2)

BRFFI X, X, X, RS T R e ERXE L FAE R S 5, % n FEAMARY,
K%iﬁﬁ—nkaﬂ?%ﬁ%fyﬁi% Y nBTEFKE, n MEEBRHYESET SEY
{8 uo

2. hibRPRETE

FEEMINEL S, BFZHEIERE bR AL LR R NS aEwmE may,
R —AN R B PR E AR/, XA BEAEMMRMNESS T, X
RORRERKNEZNT R
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B PR E R (Central Limit Theorem) [z Mt T Bl 41745 B 3 Bl b AR M 1E 75 70 A B9 FFALE
AR PR B R AR A HEWT B BB SERE . BN, 7F n RO KG A T HEN SESER, HAT
B PR mEESN, RSN B4 R A5 10, 27T LHARREA
BT IEES
uTﬁ%mﬁﬁﬁﬁﬁ%*b&ﬁ%ﬁ%ﬂ%%£m~ﬁ*bﬁm%ﬂo

WYL R X, X, X, EMSE, AR —2r 4, BRA MR KA RS

ixk -
F%, HAERY, = ’”'f—ﬂﬁé}ﬁl‘;ﬁﬁ F,(x) % FAEE », WE
no

X, - x :
1mm4x)=1mm{g;* wi<x}=ﬁ Le-vay (6.3)
o V2w

P WIEE AHCEAR PRI BT AR EL,
6.1.3 R T

BUREWAFENEL, BERSERMENER, EGHEAEAGRITEREAS
RGBS, MRS R EAAN M, TR THEARE, AREARES
ARSI ERE, & BBRKREE T RIS, Bl & MR R AL TERELAR
A, W BXFENBYEARRENRITR, PIIEAYE, FATEE MR, =
SGIHHERT B, BB TSR . BRI A BORHE, MHMEERR

1. BRI

B34 (Population Distribution) 24 b1 B WMAFTER) . 4 BSB89 BIFIE 18 i 403
A, RHEAXRSEEE, i, SPREE IR TRARRE, ek 2EBR TARA
ARBLEIBE A, LA Bzl 2RI T AR R EE ., 7%, WSREFEERE,
MAR f g iR T X — BV 70 A FRAE o

FEBAAT T, EAIEE T X R A A AT W, BE SR AR TR S
WE, BRI, #ATE . A RSRBEEAEEFZH, R RSk HE
Wi SR SR, AR AR B

2. HEADT

FEZ=5r 4 (Sample Distribution) 248 Bt BUREA I ME BT U A B8 A, ARG
BHR MRS R
BAH B MAERR B T8, BASMERHAE BMEARE, S MRS
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— g, — R, SREARER n ROKE, BASNEET B ETT,

FEAC S RS — A BARIOREA B ) M BURASAE . o FREARBEDLINARRS, 80K
B R A P I MR RARIE, B — LR RO A 43 A th 2 55 0 B I B AR M A AP AR BUR BN
R, REREATENEITREEIZE,

B R 100 M BT A AR AR ILEEE , BB — R R TR AL,
BhEARIX 100 BT A ABBARBUBAR B RBBUNE . WEMDTZERTR, R
SHZ AR THA M ESE L. T Al i TR AR SR Z WA, A 100 T
AN AR B E R AN, B R S L E R ARSI Z B S aEE
AR S/MIRE . FER AR R SRS, FETHEASIHES BESHRER
RERS, HFEREX -RERLUSKIOMEEEL - XAVEEN, SE—ERBRAIET
X —IRER X EA LK,

BESTREA A i 5 B WA BT Z iR E, TEME BT A S,

3. WD

fh#ED A (Sampling Distribution) 245 MIFI4F A7 Sk s, ol UM AR R HE A A R R
ARG B RN, BT, PR REEAS R AR A, HRE S AR RIS RO BT
xR o

FHRE MR RO TR IR AHT B I R G B EEME R, X BRI TS T HERT
R, B, fEREAES, dRoRBEBEAEAYEETESSN, Sz B
100 ANER T4~ AR L350 48 B AR AT B RO A S (R HE By S Y (R B, vl DA R IE
oA E BRI E S AHE 10 5T, 20 0, RERBLMEBYME 1%, 3%, 5% K
REMEREZ R, MEMN, SARAMAKE—BERMRKEERE N HENBUEXEIA, BEmE
DAER R b, B SHEBRERARE, KL HRENA BRI

+ LB AT LARBBLIAZHEERMAGONE, BB =HoHAZIHGEH
BA,

6. 1.4 FEAIERHIEES TR

. AFRMPE TOEAIIEFE DM

e R S B BAMFE ML R R ARG T, PrigBl AR E KR D i EEA
HERHES N . EEAFRERSKNERT, MAEXERSE, BARYEKRET ORRE
T IEEM

IR S R 53 AR A S A TR BR B A BEALIBURI R A, sl PR ( b LUBR B 5 2R AL
FIBEIFEZ



H®n it B BE

ﬁﬁk#ﬁ%#%%ﬁﬂ*u&@%@%ﬁ EHEEN AT ESHMNEFAR. X
oA i ELPAOS E REARSE SRS AR, SR P RlrRE Jr B A TR BE O BER R T LA E
FEF R — G — R RRE . H T HETIE, TSRS — BT R > 30 By
KREA, N RANEOSRABTESSMH . HAKE 0 >30 RE—-THENE
8 gl

Fl x A NE, ABMEREAYHENITREAX, B

i=1

i=1,2,---,n (6.4)

R, n WREARE, FEAARE n ROKKHET, B X Hkbia T HCEE N B
BRI . 2N BT o 1 n ShZ—ES M, wx~wp—ﬂ XEH N R

A . REAIIE & BB R MR, RN EMIERE, FIRABEMST B
P p FAETERE, BEA TR BABBMNTENEBETZ o 81/, RPRE LK
F£ o’ RERN, IMAMERASR K, HABENEE o /n MR/, RFEARY
18 x fhit SR RIE o BB AR/ . RIRAT L SR 22 o MIAE AR n, KW
B — B MEN 2 o2 /n, HAEX AT E o’ /n BREAEASME ~ 5T S8k
{8 u BiRE,

R A KIS x ARAELAE R, BB (4.32) THERARIE « FRHELE Z,

zZ= ji% ¥ x BT T HCE SRR BRI E p . 2N BT 1/n MBS,
ag

EM~N@—ﬂ B 00 W S T ROE I 0, T E R 1 ERIEES A, B A

£Z%~MOU BT, 7ERREAME = M MR p i, 7T LU AR IE A4 46 it
a n

B IRE

#6.1 LE—WHIRE—DLRTHRABRWIRAES, & MZMS YA 100 18R
TAAB ARG R A, LAz & R TF S H A

ER EHESWIR TP ARAKEBEEE L 200078, BEIREE o 24250 5T, &
HEREARIEA/NT 1950 TTHHE,

B RENORRER, EEAARTTAR, FEARE x Bt TSN B4
P, HERBKTE O 8 1/n MIESSA, BARGIREARSE » #id e TRENE
ﬁ2mmﬁ,ﬁﬁ§ﬁaﬂﬁ'%wwﬁﬁﬁﬁﬁmEﬁﬁﬁ,@ENNQWB,%ﬁoﬁA
EXIHEEFERK,

Plx=1950} =1-Plx<1950} =1 _p{5—225000<19502-52000}
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=1 —P{Z<_2—§O}= 1-PlZ<-2] =P{Z=2}

=0.97725

BpREAt HBMEA/DNT 1 950 TTAMEARN 97. 7% .
PRUEIE S/ BB T LUB S A PR HE IE S T BUE R, BUf# B Excel #) NORMDIST
BORTE

2. RS E TOVEAIEME DT

ERABERBE/DMOFOT, BEMEEES, FHEEPORBRERN THAZRIES K
R, HABEFBTESHN, MEST 414,

it FR L FF (W, S. Gosset, 1876—1936) 7 1908 ££) Student L X R —HE
h, BB T ¢4, AT —/MER S EHEBEER Y Student 3, FIERN t 537,

X R AR FABRKE, HE XRISIFFR¥ER/R - BE/R# (Karl Pearson) %3
eitir . RMERR LI ¢ 0 TP T GET2e /AN 4R LG BRI 5T R0 A 9 ST

XKy o Xy K B A B N (o) BOREAS, S T = 5 X, A

2_L" —\2
s _n;(xi_x) sﬁ:
T:% (6.5)

ATHITR, THRITBRBRATAGEE o -1 8 1 240,
X (6.5) Py s" REHEAFE, H

> (X -7)?

§° =

1 =1,2,--,n (6.6)

n-1
Mt ERAN 2 S MR (6.6) RHEEMPRAHME , HEAYME x RFHEAK
BIHER— R R, BREANERERE, HX (6.6) FEE-ITREHER. SHEHE
afMn-1NERBEREZE, BEHNE MERBEQRE - HEHE T, HEAFERN
HEEREASRR 1, F, SHEATEMEHER -1 6, HRRX (6.5) HEHEE
FEARBETEHEMMG TR, BNA THHEBRAEHEN N n-1 8t 57,
HESSBEE, t 2HHRERBRE—EAXNHROSHIEEE, AR KE 6K EE
HWIESRARF, HEZ2 A hEREXNMIAR, 5aENBERD, t A HFRETR
F: BHESBIEEX, (SR FRORER/D; FEMEEBEOREYNK, 2 H0E
SEFBTIESDTN, Hnowol, t FHEEMFESSTH. BIESSHE t 54 KRR
AL IS



It RE

LA BB P R R TR M A, RAEE SH o B A, ARARRXT
2. FERATEREN, AR/ MR R RO WA T ik, BREEXET n > 30 BT
WAREATIS, RRAESHETSEET, KRBE T MWBRIHRIART, B
R A B B AE TIEA/MA, EASME LRI IR RN, /IMEAK 4
7 B HRS B R RER A

B6.2 Bt GURTIRAGREMRESSEH, NZolEILmE T 16 M3RT
A MBI AR BRI B A, LU HE T2 A IV B T3 A

ER  SHA T A AR S p 2 000 5T, FEAKRAEZ K s K 250 T,
R EREAHEAR/NTF 1950 TR,

B TRARR/NT 30, J/NEA, HEMBEAE s IRATF 14075, JFH, Sk
AR n=16, EHAFIEANE  RATFEHEEN S M6, 4

_ _ ¥ — 2000 _1950 —2 000
Plx=1950] =1 - Plz<1950 =1—P{" < }
1= } | | 250/ /16 250/ /16
~ 50
=1-P <2Vl 1 - PIT< -0.8) =1-P{T>0.8
“ &5} { | * *

=1 -0.218 099 = 0.781 901

BIFERE AR BN 16 W/MEAZM T, AR MEEERLEAS /DT 1 950 TR N
78.19% . t 2345 BOAEFRAE f LIE T AR ¢ A e {4, 30 A Excel i) TDIST K%t it
BAGS, BT t X O, ATRARIE PIT<-X| =P{T> XI WX RMEHMITE,

$ THEE ZE A 6.1 Fopl 6.2 FoIH LHIE, HEEHAEE SR A 30, 100 F 500
WLTF, A EESH At 54 FAARMMER DT 1950 TH9BE, HFmAoit,

6.1.5 FeALLBIRYAFE S /1

ELTEHS, KW LRSS LG p REHSELE . FHERMEEHH « B S&F
BEAE-RIERBRE N, 58K SMBENH N OWE, B 7=N/N; FHALLH p MEFEAR
H AR EAE ny SHARE n HH], Blp=n/n. 3FHA, BETFREAZLR
HERHRLIEN, =N - N, SEELWAMEN BLHI N /N =1 -7; BARARAZRIER S
¥ n, SHEAEE n WA n/n=1-p,

FEAS LUBIRIRE A f D FERR A U A ) Bk R, ERMERER SR n WA, B
LBl p BIFTA AT BRIBUE TR RIS S0

BEAS LB p WOEE S A R RAE A LU B p OETAR T REBE IR 040 . BERBEER G, #F
A LB p WHE D B T IES A . — BRI, £ np=5 Mn(l -p) =5 B, ATEIA
HREA LB p WIS R E LB T IES S, XNAREARLS p WEFPEE(p) %



EOX HMBESAERKEH

F KL H 7, B
E(p) =7 (6.7)

HALE p BT 2R
Uz‘w—i(l_w) (6.8)

p n

B KR T, B IO p WA T (7, 7).

6.1.6 FEADGZERIES

TE I I B AR (R S R M A B A S F L BB B RE A 7 2 IO RE SR M A B RE A
FEMBBEN T, BATEMESTHRESR, KELTROMHERRETAR. X8, 0%
B PR B IR\ IE 2540 A B BORE 7R 7 25 3RE 2 A HET TR0

TEMRMIE A 2 ~ N(p, o) IR bk b, SERAE N n REA, AT ESE
o M IERM T EEE R -1 X 2, B

éﬂ%zﬂ =w—pfmgu_n (6.9)
a o

BTl (Abbe) F 1863 4E ¥ ettt X 4375, WE/SH/KBAF (Hermen) T 1875 4, £
IR - BRED (Karl Pearson) F 1900 Eth 4 BT HIHES H T X° M0

X' A AAE S — S IRBUE, BT X S B AGE B IER . X 21— RS 890
WA, BRRATESERTH A AR, A bR/, RRRRERA; H
BERBUEMA, RITRARRRD, I EBEE A b BB A, X A RESEEE T
B, Ynooobt, X' MERTIESM, BEASSAE X SRR X R
ST BRI 6. 1,

X' AR AT SR E AT A, X A B FBCE T LGB A X A B R
) F Excel f#j CHIDIST &40+ 83578,




LT EHE

me. 1 X HAhREmE

6.1.7 A EMEEEAGE TR 7

LR, BEEEETRAFRSRNEER, XRRARS SR ENER, Fim
HBMT R P SRR A I 2 . BEA B2 3, IRR BB BERREA T 2101
5, Hilt, BERWIHEEGH RIS,

L RTEAIEZENMEDT

WSS, & B R EMEAERERD N o, 0, B9M R4 REA K4
T, B8R HEASE x, Mz, ZENMRSAHR AT NEEASES ZRMES R, &
HERBRASKWERT, BAEASS, MMEASEZEZKIEPOCEBERABTFES
437 o
HTAMERMAZ ERNRERE A SR SEZ 2, B
E(;] ‘;z) STy (6.10)
BINHEARBEZ M2 D(x, —%,) WX MERBETEZMN, &
D@-@>=%+%
Hilt, XHERPENREAE S EREES R

2 2
(%, _;Z)NN(IM _“2’%_1_’_2) (6.12)

1 n,

(6.11)



¥Oo®W HEFHERKWEITt
NERY S, WMHABEZEN THEHIRMNBHE R +0, -2 K535, &
T = (xy —2,) = (py —ps) ~t(n, +n, —2) (6.13)
(m -Dsi + (m - D [T . T
J n,+n, -2 n, * n,

(nl - 1)33 + ("'2 - 1)52

B, =, X (6.13) XAEY
1 2
= o5 '1("' 1'."2) ~t(n, +n, -2) (6.14)
$12° ;l:-.—;

2. MTERLRIZ EREDTH

PIAFEAS LB 2 22 Bt 23 AR AR TE N IR 3043 A0 B Bk b, 4% B 3 ST b R B B
BARRTHNN n, M, WM RISAHEAZET, GBI BMEARLS p, fp, 2E
B BT B BB BUETE AR A AR X 05345 o

R TRERB A REARNGET, AL BIZE p, —p, BRI 1 &7 T 1E
B, XNERITEARBIZE p, -p, HREMBE(p, -p,) ETRPEELHZ 2
T, —,, B

E(p, -p,) =m - m, (6.15)
HEa, ,H

2 _771(1_771)+772(1_772)

a, _ -
P2 n, n,

ﬁ#$%%2£m—m%ﬂ#ﬁﬁ%ﬁﬂ%&?N“rwb

(6.16)

m(l-m) (1 —17'2))
+ o

3. MTHEADELEIBEDTN

FERAES ST, & B8R MBERAR SR n, # 0, MR AEA S
HT, FHaBIMBAEA T 2 57 1 sy HOE AR 3R 4 7 B S B9 B A O 22 Ho {8 O I RE 43 4
BNEA T ZM LR 51/ 53, FABE AR F 437,

FARR—NEENMENG, EHFEM. BAMFEEEHESEMFX R,
1924 FERGIHHERBR/RE RN nEHRF 47, 1934 EHSl/REERE T £ 4
fi, HURFREELFRNE—NFRMNE TX—, BIF 2,

F AR LA E X SRS E BB ENE. B (6.9) TLULHE
MREERTTE &) FI s 09X A, XA ZM X MBS S EHEEn, -1 A
n, -1, BIEHRENIE, ERRAE—EHEN N -1, BEHEN, -1 W F %



2 2 2
(g = Dsi f{ny D)y _ 81 0 g q o) (6.17)

agi(n, - 1) o3(n, = 1) s

o2 T sutsitm—mim

SPGB AR b, TR ARG R, TR B RS
BB R .

6.2.1 filiH-EH,VHE

1. Gite

fliit & (Estimator) 248 THITHXKEASHNGITHR, FEMGITH QRS H—K
Ao, KRB 6 #oR, BAKE, BALHREAYZBEMHT &,

2 A

A (Estimate) FEISMGHREOBAEIE. fl, S3BA0EE, REMXMETE
T EAR, AT REEARSE ., B LA AIREA 7 2 0 R SUE s R A iHE.

SHfliit (Parameter Estimation) M ETERAZEHEM L, ITEMHTEORERK
(H—AhiHE, EHEEHECH BAS BRI kg #.

Fm, EXE—MVRTRARRERE S, FEATZAVERTFSHARA BT
EAAM R TP A RAR— MR BESE, B oRn. REFESEETTBERRBRZE

b B ER T8 B A KOE (8 x MR — M &, F 6 Fom, BT RSB Sk A B0 f
i, BPREARME * M EARBUE N 1 988 7T, RARBZ M ER T F 8 A WA K EEMEH
FEABE 1 988 7T, sRER—MEIHE.

6.2.2 ifkit

£ifE (Point Estimate) 38 FfaiT & 0 RO EHME X MRS 0 B HE M T EEM
R,



EOW HESTHERKGH

EBERAARRACH, MBI, Hiﬂ%ﬁﬁW%—Aﬁﬁﬁ%ﬁ

i, BRASEI AT,
ST RS RRGGTRE . BRUREERN ZIE S

1. BfSitA

HithiE (Methods of Moment Estimation) 24§ FIREARIME, il BAMENS AT
Frk. B E R R L R AT 5 2R MR, BT AR N R
FRIEE

SR e AR | R BCTARAE, FTRAS N b B RS E DRI

kMBS (Moment of Order K About the Origin) 8RR X B & WH BB,
Hb kI EEBE, 5X

m, =E(X*) (6.18)
—M RS ERYVEE X FMECEFERE, Blm, =E(X) =u.
k B (Centred Moment of Order K) RIHEYIACE X SHECHHBEZ 20 & WK
BesE, Kk hAERERE, BH
¢, =E[X-E(X)]* (6.19)
“HAROER VR R X K%, Mo, =E[X-E(X)] =0

2. BALIRE

BRI (Methods of Maximum Likelihood Estimation ) Xir L TaN s Y Y it
R R BIREAR(ES,, KT R EESEN T, —BERIREARE,
BEE X SERESN 0, HEZAEIHFHERNOH, 2,5, 5, N X H—HR

B, EATEE 0 B—ME 0, HEBL(O5x,,5,,,5,), B

L(63%,,5,,,%,) = max {L(63%, %, ,%,) | (6.20)

W 6 % 6 B— AR HE (Maximum Likelihood Estimate) o &% L(0;%,,%,,,%,) F§
H{BI4R oL (Likelihood Function) , ¥R A K4 %5 B SR ¥ o |

AT L, B RSR B3 0 MR AR HE 0 AR, SOR ERRERMEMUAR &K
BXMEMRE, SR EBET o i, £

dL
150 (6.21)

BRI AR 0 IIB R LR fHE 6

HF L5 In L7ER— 0 EATRE, T In L S MEmEN, Fel, —8 oM
R (6.22) @15, B



Mt ERE

d
— = 6.22
dOln L=0 ( )

$M6.3 &X X, X, KAESEE N, o),
ER ARu 5o WEBABSRMIHT.
R ERREECH

1 1 2
€ - —(X, -
i=1 g’,/21'r XP{ 20’2( ' 'u) }

* (sng?) o2 2 -7}

n 1 <
InL = —?ln(Zfrra'z) —%7; (X, -p)’

J 1 <

—Inl == X. -

PP 2;( 2
d n 1 l . 2
—InL =-—+—+— X -
6a'2n 2 o 204;( 2

ﬁ:% X =% (6.23)

y=%§]x-a2 (6.24)

R (6.23) MK (6.24) WA, BAIYME p WEALAMNIT B SEMATREMRN,
BT E o WRAMAGITT B SEETTRRAFN, BAMRMGHTHRERNTEGTE,

6.2.3 ifkvH-RAYFHAEN

SRR, RETRAMIR O REH S0, hTEFEHSRN A
Wk, WEAREMET T, AU ERRRETHE, URRERR, IR sk
FERAGIIE, RERMGTROERERE, BESEMTHRER? SREEE 8%
KR RATFMER . —BORE, WTLAMN 30t TRt RA 28 =07 T A Rt
TV



EOE HMEFTHEREKEH

I —3M

—B(# (Consistency) RA§ MHEAKE no o b, fHitH 6 KMERKT BHESH

0, Bp
limP{|é_g|<g} =1 (6.25)

TH 6 b 6 MR — B NIR AT &, —BFRZ Bt

—F MG REEENASBRIMA, HBESREEIHMIT N SESE. AR
HAFER EERART BRSO RNBLT A B It K.

FBEA A © V5 K BRIE p AT RS, B0 R — BN M E K,

2. Toiwmit

FAmtt (Unbiasedness) RIEMHITE 6 WECENES TR MM BESKEME 6, B
E() =6 (6.26)
WIFR 6 K 6 B R TARPTEE BOAE B, — AR AT TR,
$6.4 IEBIREARE © B SAE u ARG,
M A XX, X, K EFE— SR R AN R, B HE RS
%, B

E(x) = E(%Z‘x)= -ln—;E(X,.) = (6.27)

BpREAI{E « 2 S EBE p — ARG R
+ THEE EhFE 0 HRRMAE T EREAITERTH ARSI E,

3. B

B (Effectiveness) RIRAHHREMN G BFRBENNE, E¥RANHA
T RETIREZ L,
Ttk R R TR MBI BB ER B ST BB HBWAE, B

ROULHB T E(0) BREET 0; BAEZBEH RS OEHBEE, URMEIHES B IKE
(SRMAEORAEE. HFRERR—MEMITRASHOREBRE, LRMSTREEF
W8 5 SR X 2 B FLE B AT BE A B BE

#FiR2E (Mean Square Error) RA%HE 6 5 M AS I 0 OB EHTE T OBCENE,
— it MSE(9) 5§, MSE,
MSE(9) =E(0-6)* (6.28)



LI REEE

SR RS E(0) 5 RS S 0 MBS EITH B(O), HNMHIHE 6 iR
%, W B() =E(8) -0, ERRBMITE O 5HKSHEME o RATBRERME. WK
x (6.28)E¥%

MSE(8) = E(§-6)* =E|[6-E(8)] +[E(8) -6]}°
=E[0-E(8)]* +[E(8) -6]* =D(8) +[B(9)] (6.29)
B (6.29) WM, HFBEEREHMGITR O ERRERBSER. Khfhitgem

R B R 6 A SR BRE; R 0 R RN R RABCEME E(9)
H5ERSHEIE 0 BmEERE,

MSE( §
S ((fl)<1

ﬁ%ﬁ%ﬁﬁ%éﬁ@,%EM%@J<MﬁﬂmﬁMS TFR 0, B% 6, &

0,

MR
WEHAMETHR 6, # 6, B R TR, B MSE(9) Mz (6.29) T
B(6) M0, AR TE U ENFE D), Xt BRI R ZRAT LA K

D(6,)
D(6,)

ERER T 6, 71 6, ¥ W LR RAATRT, ﬁmﬁﬁWAﬁ#EMﬁ%%wﬁ%
TR BEITIES

M BHFTIRE MSE(S) = (6.29) WHI, XMF—MEHBIIEN, BEESSHE
XX SESHHTHRE, FRARII—PEREOMEITTER—ER T TR
&, FAEREFRAREITENORAERE, DRBMETREHFRE. L, SREEF
it B — AR ERE AN,

+ THEE MARMAHFTREGAE, 446 “23. 1 it HBEGRENL T
Gt R E0N, EXGHREAGRBRLNGTREGESH,

PTG B, 2 D(6,)<D(6)H——-< 1B, BIRTLARK 6, 3 0, BB,

6.2.4 RX[ufhit

X[Eftiit (Interval Estimate) BIEQMITEER E, SHE-EREGREETHESHK
S BODE X 5] K9 77 R A R

FERfbit, BESEETHRRERER —BEA, TR SR BB
KAy, HATHERKME BRI R, B—REE A 2 R B 0 RS R
PG R BEIL ARAL, FEEEE BAEAMS TR, R T X MMl T a8,
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B 7EEAETHRLRE RO IRIETE, 728 T HIC SRS B 0 A TR 6 IR, &
W T —ANE S LIBUE K AT R R B, DA R M X R & SRS H 6 1)
AR, XMENSRMAHT IR ET,

PR A BRI A R R E A5 E 558 (Jerzy Neyman, 1894—1981) 7£ 20
42 30 AR,

BIEREMGREE —RASRK 0, HHEABEHFANEHR (2,5, -, x,) Fl
0(x,,%;,,, %,), MFHEMH (1 <a<0), HFHE

P{Q(x];xzy'”»xn) <0<§(x19x29"'sxn)} = 1 B (6' 30)

MFR 1 -a HEBE(E/KFE (Confidence Level), kA EBE(E#ZF (Confidence Probability) ; o K
HBEWKFE (Significance Level) , HFRFEVLIX ] (0,0) HBESE 0 (1 - o) % BIEXIH
( Confidence Interval) , H 1 ] O HEEBSHOEL -« BIEET KBS ERAERE TR,

TER G, % BAS DRI KR @ #1F FRa &5 hi LA B B AR o SU X El A3, XUl X
iR X B R EATE R, — BT 8 KRG 2 AU X G A HHH R
0 55T KR O AN LABRE IFR A M X [l i, X BER A RR R (- ,0)8(8,0) . H
X4t B AT R AR BRI E— AR EETERNTHNG S, eI
H, BN A, BRI, REEN T A BRI 5 R R BRSBTS
M=, Wi RERE, JEENRBCER MR T R#ETER.

FEHEBERER, £ 90%, 95% 1 99% =% FIM 8 FHE KT oo 7ERMX E T
Yf, HBDERKY o WEEWE ESSME Z, 6, JHRE Z, Er e BEXESmE
FRER LR 0 KT RRe, XA, EESHMMAZT, B X M5B FEXRE WP MURERNE
R o BT PR FFEIR AN 1 -a, BIBEFAT N1 -a; EXMRELITEE, NFEEEHR
BEWKTE « BEM 172, B o2 XHEESFHN 2,08, IFRE Z,  [HfE EFEXAKN
HBROFITIRG, XA, HEESOMMLZT, h X B 5EEXEM LR o MTFRe FrEmM
RN -, HEBRKEN -a, F6.1HH T HEMXEMG TR, =A% HKERFKF
EH Z AAESHET. BRRRSEIEESF A, WRICEDS.

#£6.1 ZAFHNNMEXAEEHERRAZE

BIEAE % a2 Z, 18
90 0. 050 1. 645
95 0.025 1.960
99 0. 005 2.576

EX MG, BEXKERBEEX MG RERRE, BEKFRBRERXEMTE
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THREE, MTFE—HAAEBCENRARANS, XATAEENEKKN, fin, HET
g5/ NEE KRB BRSBTS RN, REERRERKT, B SR
fEHH TR ; SEERBRAMIHOT ERE, 2o KBRERE, BENEESH
SRR . T, FERBAGBAANLRTEDS SEERGEACTHEUE, Hm
EBEXE, HREREXEMTOSHEE, XERSXEMSTHTERE, SHERR
WA SR, LGRS AR T R SE B

T o3 T s miksmmRmsy

HPIRMMRRE— S, SBEHETHAERRTMMSEA S, TEREEKSHEA
WE. HHl FEE.

6.3.1 RESfERXnh T

TE#AT BEBEMREGTE, FEZRLERENESSH, BEFTEREHRCH,
HAZBRERS KRS/ AREN, LIESIER MG,

1. £REEAN, SHRRDENXBEIGIT

EHENCHN, BEAYE BAT Nu,o’/n), R Z %itE, A
Z=2"K 6.31
o) i (6:31)
mak (6.31) AJHl, ZGitRERBRIAERS M «» firdEd, Bt Z i 8RN FARHELE
Ao, Bl Z~N(0,1),
WX R E L, s S ASE p B EME T EEXE, SFAERBEEK
o, M (6.30) FIsX (6.31) Hk, F
Pl-2,<2<Z,) =P{ _Z,,<E B zm}

o/ In

=P{;_Za/2£<l‘l’<;+zu/21} (6.32)

Vn Jn

..—..1 -Q
WA A a@xmuzumwﬁ%lzram(i —ZM%,
TE X A AT B X AR, A

— o
x +Za,2—)0

/n



EOCE HMESHEREEH

P{;L>:;—Za£

f}:ﬂﬂ<;+421=1—a (6.33)

Jn

I 24 A1 e E‘Jiﬂﬂﬂlil‘ﬂﬁiﬁﬁ%‘lzl‘lﬂjb(i -z, % w)ﬁﬁ%‘( ~w, % +Zc.j'.,—; .

FERBAEHEET, SR AT HTRBES T AT RERRAEMTTE
BET, S0 ERFH SRR TS X R, EXEREMES, ZREETHREDR
IR S e MBS XA LR TR, PORARMREMGT TR, *RESHMAH
Mﬁ$o

X TFEEREN ERATREERAREEM KT o HERN, o LUBELREEN
F—B{EX K LR TE#TARN B EHKT o WiRE, EMiTEAARRBEEK
oo FRAMTFTRYBERA. £ o, TR FBHEEHKE, Do TR TREOEEREK
¥, MZEEXAMEEKERL - -0

ﬁ(au>ﬁﬁ(a%)¢%%ﬁawﬁﬁ§5#¢§%¥ﬁmMﬁ,%ﬁ#¢ﬁﬁ
PR, RELTRAHEA SRR, AEANETEN

ot=L (6.34)

n

A (6.34) MBRAWETESE BRI ENMEAFRFANREER, CEESERMNESS 6
B, EEREASEMGTSESEMEREENINE, —BRRHEEMERMITEBEREEY
W B
#6.5 TEE —-MDWHRTIRAKREKAZS, Mz BEYLHE 100 BT ARBRA
REBAEH A, HHERZSV IR T A RAR S Ebm#E2E o k250 76, HAYE
%71 985 7T,
ER WMITEAEEEKTERN 5% KZ IR TS A RA R SENE o WEFEXE,
B hAHASETE, XE—DWAXE RS, B8 o =250, x=1985, n=
100, =0.05, Z,, =1.96, Hh 2, BET LB ERIES S A REEFH Excel B
NORMSINV k¥t B 588, BEEK EMHTHR (6.32), AIiHEBSESEL HERFX
] Ay
i S o) _ 250 250
(x ZdzJ;,x-+ZdzJ;)— (1985-4d96><10,198544.96)<10)
By (1936, 2034), HIREXKMAEEAENREEER, TLUARZSVRITFEYHlA
A B RUE o KK 95% B ERIEAE 1 936 ~2 034 JuZ [H],
Bl 6.6 FHNTFEZMEW AR EEREY —FEEFWA THRFRHT T —KiFE, B8
T 36 Z2¥AMA THEEE, BiEkm#Ee. 2 fin, FemEEs VAR LRV —F5



-+ 146 -\ %5 B K B
K H TR B SR HEE o O 400 G,
£6.2 36 HERLEL—FEROATHEMR i
1 950 2 080 2200 1 590 2140 2 080 1 690 1 960 2 980
2 500 2 600 2 300 2 400 2 450 2 600 2 780 2 590 2 460
2 200 1 800 1 980 2 460 2 580 3 100 1 980 I 890 2 390
3090 2 900 2 460 2470 2 650 2 890 2 300 2 730 3180

Bk it EAEBEAKT R 5% mzsbshlk ARHE W — IR A T B EISE
1 B 5 X T
R MRy U i X B A i e, BRI o =400, n =36, a=0.05, a/2 =0.025,

136

Z,,=1.959 961, HIEHARSE, 4 = 32> X, = 2400070 ).
X (6.33), AIITEREMHAE L KWEREXR N

(E-Za/z L, x+Z,, l) = (2 400 -1.959 961 x‘lg—o,z 400 +1.959 961 Xgo_o)

Jn Jn 6
I (2269.34, 2530.66). Pk, WTEAIAN SMEKIME p, BI7ETZ MR (K AR A 70 Bk —
5 1 A 38 T 88 9 B SR AK 95 % HIBERRTE 7E 2 269. 34 ~ 2 530. 66 ST [H],

Bl6.7 FiFHOARFER O —HANREH, Hoba—HARIER AL TAEREF
LB IR, NI O AR K E /N T R T — kA&, EH
R T AR E FE B RSB E R BRI o H8°C, KHLHHE 49 S bldkfrLml,
R B TR & TR B R SR A IRE R 10T,

ER WHBACERFKT N 9% iz BT ERE FLBR&RENEESE
&5 XA,

B BTZAERTENERGXEMN FRATRE, BEEXNELTENETFREBRS
{5 FE TT RE PR A B K (AT B ), T AT BT e L TR T4k B i v 1R B T RE B
B/MESfTER, WABEETHREINTHENE TEBERSEEMN TR, Hik, MRH
K (6. 33) HHELE RN X EMETTH F B EKENR 9% B SR 51E p (9B FX R R,

WAEREAIE A 110°C, Z,=2.326 34, A[HHEHZ T BMIKX AT FOBEKES
99% f SR IE 1 B IS X [RI LR

F+2Z, % =110 +2.326 34 x —
Jn

= 112. 66
n /49

Hite, aTRHAN SRISE o, BZ LT L LR E T2 BT 5 S R K 99% R 4%
TE/NTF 112, 66°C X [ LA o



EOW HMEFTHSEREKEHT

2. ASRHEERDN, SEIENXBIET

TEBRIRMIES AR, BREET 2 o° KA, FERMBATZ S FAMBET =
B, BRAEREE o W —FEH R, RBRLXTEENEy MEFXM, #17
St RS p MREIE . X—HOGTR’RAER Z KR, MERABHE I n -1 81
AW THITR. A

T - _/—J&_Nt(n_n (6.35)
S

i (6.35) %, WHERMENE o REBHET, BHEHE p KR FEH B
l:saw(x o, DRAEBAETE o RAGHET, BAHE u & 20X E

7 x +i,, \/;)
it E RN ( ~w, X+, J—;)jz(»? ~t, j*; % )
B2 o RN, RERANE S BRMANE o, HERABEYE, &

2
si= (6.36)

Bl 6.8  TE— RN i ML AL B e YOBGH AT B A P IR e, BESLBHER T 9 MR
LTI, EABIE N 19 050, 18 090, 23 098, 18 908, 16 896, 20 679, 21 567,
17 890, 20 456,

ER RG2S BB R S EE, REAERFKER 5% T BRI %
B S B R DX (]

@ BMn=9, «a=0.05, 1 (8) =1.8695, Hr: (8)Ba ] LIMETER 4043,
BEFIF Excel ) TINV BR¥GHEIG T, Excel ) TINV pREES 230 W F 00 ¢ Z3 7 BE 2R B9
BE, WA G BB T B X R G, HELE TINV B3R “ Probability”
—RHIE A “0.17, AR “0.057, WE 6.2, XK, itWBREXAIMEEHES
K95% ,

HEREE T EREAYE 2 =19 626, HAbfEZE s=1977.788, R (6.35) T
LIS B BRSME p 09800 X ] Ak B A5 X 8]

1 977 788 )

oo

(;- ta oo) =(19 626 -1.869 5 x
BIE (18 400, « ), H, Tu%ﬁiﬁﬁﬁﬂiﬁﬁ?ﬁﬁéﬁf@ﬁm RPIZ f RE eE AHL BYE 32
FF 2R B B SE BB 95 % BIBE R KT 18 400 K,



6.2 F|F Excel ) TINV 30 H t 7070 HU{E

Bl 6.9 FIFF 6.6 b 36 HFEAERA THREHE. :

Bk EREAEFERAELT, Skl AR A L —FR A P TRERRS
KR 95% T B BAF X [H

R BHin=26, a/2=0.025,1¢,(35)=2.0301, »

REHARER, TEAFEARE x =2 400, FEATRMEE s =406.911 7, | (6.35) ]
AR B S e 0L X ) A3 A5 DX TE] A

(;“tmfg,;+tyzf”;)= (2400 - 2.030 1 x%z,uoon.osm x4—°-6;~z—“—1)

Bih (2262.32, 2537.68), Bk, ATLLAN SMASIE u, EDZHX BV —4F )5 AR

A 1 A 3 T3 B SEBUERAK 95 % HIMERRTETE 2 262. 32 ~2 537. 68 L.
HTAGREEAAR R 36, KTANEAREANSREE 30, it LIRAA (6.33),

HEBASE e WEEXEREURE. EBEKFERN 5% T, AN X EMETH Z{E

Z,,=1.96, HEGEBAEIE p /B EXE KT BIE R
(;"Zaxz %’ x+Z,, %) = (2 400 -1.96 x%

Bk (2267.08, 2532.92),
FERER T ERAMTE, YHABTRAS KN, —REREIHER n > 30 B, ISR

B x BB T N(w,o/n), XEHATLARER (6.31) 8 Z Git&, xfHk
WEHFX AT, BEEEANECZSRMNESSHKERM L, WiE Z %8, A

406. 911 7)

,1 985 +1.96 x 6
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A (6.31) BRI BEEE p KEEXH, E¢Tﬁﬁ$ﬂﬁthﬁﬁ%%mL %ﬁ
A (6.35) i E K S HIHE p HEFEXF.

6.3.2 JAfkLBIRgXEIfh v

X, SGTSIEREA LBl i 28 T IE A2 &4 T I SR BRI K A {5 TN
—REHVE, Y np=S Fin(l-p) =5, ATRLAHEEA LLB p iHAE S A it s s T IE

BT, RITARER ) p ST V(o T SRR BB i 2 i

HWIRMTEES . A
Z7=—L"T _ —NO,I) (6.37)
vm(l —mw)/n
BVA BAK B 7 e B EHKF 1 -p FTREFXIE

P ¥ 2, /“—-—“n‘ ™) (6.38)

R (6.38) h, FELSEWE 7 BB, WKL « B F—RAEMAITHRNSH, Brid
E BRI SR R AR ) p BB RS 7 RITRERAEBERKT 1 -p THERK
&), Ep

M.LL) (6.39)

B16.10 FAFNTAHTHF= SRR EBOR, LR T 100 £R7, THEHK
A 36 AR E TR R

ER BEUBS2HERKT, Fi@LER & TEZH RO S EBAI T
fFlE B R XA,

8 CHn=100, mEAEEAITRGFEARLEY

36
P =g = 36%

HHnp=36>5Fn(l-p)=54>5, AJIANEERILE p BTESSH, B Z,,=1.9, H
= (6.39)78

PiZu/'l

36% T 1.96 xJ36% x g(l)o‘ 36%) _ 369 +9.408%

BlER )G TR R AR SR A B XA, #95% KERKY T
A 26.592% ~ 45.408%
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6.3.3 SEFEMXEMG T

TERKIRMIEA i, BEANE S IRAEEE N n -1 80 X" 275, AT A X
SRR R £ o WEBERE, BE— ) H, #2HFATNBEEKT «, HE
Xt o <X <Xip (6.40)
i FAEEDE R (1 1), AR (6.40), TG <C=PE<,,
(n~1)s <ot < (n-1)s
‘ Xi/z(n_l) X?_a/z(n_l)
Bl6. 11 RSRFIFHGI 6. 6 i 36 £ (9 H TYEREE.
BRI RO AR R — RS 9 B W TIARE S, £ BTN 95% F
B fF X A,
B B n=36, X' 0n(35) =Xoom (35) =20.569, Xoms (35) =53.203, /2 =0.025,

Al BN X A B S B Excel ity CHIINV B0 EBEX .,
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SH”, MBARGZESWE B BHEWN “KFE”; EEFLHM 7 B BEYLEE A
S MEAREE, BFS MBEAR “RERE BUEMEAR Y 24MTH “WEME"

% 8. 1 W4, XA EMESRESHEURBEANAR, SHEREZEFESE
2%, HEXAMEZEFEEHARRNWFARES RINR? SEHEIAAERIENERERE
MRS, B R RGHEMIVR? KRR £ T TR NE .

EHEMT, SHEAMEEZANERFZARER, HEBEYTHRER. 85
ZEJ5H (Sum of Squares) & —WEE 5H LHENBE EKF ISR,

RIEEZEOARAE, FEMENEHEZRAINES, PEEETFMIHEIBERDT
— B RFE—KETWEMZEER, R AHAANEE, BFHANEEEFARER
( Sum of Squares within Groups) , H{NFE 8. 1 thF P4 S MIEEZBINER, HEHNE
%, RAS—PAS MTEASEFHFEAYANEEN T AEER;: H-B2EARK
EMEEZ AR ER, R v4drEE, BFEHABEZEF M (Sum of Squares between
Groups) X EH, Hlink 8. 1 P 5 MHAMBMAELBEZMMESR, KEALANREE, XHE—
BB ERREAYE S BEZMBEEZNF T RRER,

HY RIS R ST B AR 2 57 LU A REVLE M R MR, TEF 200
B, BEHNNZERERVLEYN, dEAZRAREIMERY, WA REEN. WRE—ENE
EMAKET, ERAFRKFZHERNHRBEAFEREZS, WEMNMBERER LA
R EREARE THIWEN; k2, WTAKAHRIZREARRZGEEN, ZEENAF
FIKFRMBX—RENERMRE, IEF S8 1 B, HFE&IHZAhERRIZS THAN4A
AEEFEBEMNER, BAXMERBERGHY, BARPIHZ EHZERERERZE



» 192 ;O ¥ W E

b A% % 18] 7 A BB RN

Bk, J5 25047 A B H R K T B R 2 7 208 A 32 R R K R 59 4 P9 B
EMZRRFKFREKARFE, HadBEERERE, RAMTHARNEERRETRS
B2 H RGN SRR R R R

8. 1.2 R EAIRE

FEIMEFBERN—BERNRERR, REARAFEDKTF A, A, -, A, EED
BAAKF AT, BEMEH N(y,0°), j=1,2,k, Hdip #lo” BHRE, XEB, k4
BHITE o’ A%, HATEBNKT A, FRIR—EEF 1, 5y, -, vy, FEISH K
A EMAL,

B8, UEFRIET 52000 3 TREABRE.,

(1) 84 SR MIESS

X F BRAE RN E— K, HWREESREE EA R,

(2) BTEBERARSNE, BFEFHER

MNFRERERNE— K, HRRMEERE 8 B FSN T E0ES MK,

(3) WP AR AN E I 37 Y

B— M EARRRE B B R %07 2 M EZS SRR B RS

T 82 [ mEEmEa

BRERTZHYr (One-Way Analysis of Variance) RIEFIERRHIX SN B —KIFR T
RIFEaT. BIINTER] 8. | hERRRERFEA Z BIA- S ERETFEDELRAE, B
BRMHAL “BA” —ER, HWH 8. | Frftr i EMRRE—F AR R T E 0.

8.2.1 MEHEHENMHLR

L. REEg
FESPHE—AREEL B, FRAERMAKT, S0 ETR R R X 4R R RN
R, BARAFTEDKFEA, A, -, A, FERBOTHEE.

Hy: oy =, = -+ = g4
Hl:i"l’/-"z""’ Moy ;F%*E%



¥IE FE PN

ﬁﬁﬁﬂwm=m=m=m,%WEKH%K¥T%%AE¢ﬁﬁﬁ% ﬂKH%K¥
Stk HERE BEEW . 7E6 8. 1 PRRBE B RKKSREME, RRBHENH
MRS EYEREEBEEM; SEBREH: w, p, - m RAEAFRKKFET
A REBER NS, B0 REESHAMSERE, BRERMARMK
Fut B B ERW, 8. 1 PRV AN A R EERERRME, NHEH
A HEGMRERBHERABERN,

J9 T HIRERE H, RERE, TERGEHXHERRETR,

2. 1tB13E

(1) KFIHE
AKPHME (Level Mean) RIEHRIEEMAKE T MMBMEMHE, —BHEE j BUKFRIK

THEIEH x;, AHHEARK

n;

=%Z’% (8.1)

KX (8.1) o, n, TR K PRMEE NG «RnE ) TUKFHE i HUEE,
WA (8.1), BRS 1 WEETLUTE LS. | HEHKEHE, REKS 2,

#8.2 ELUHREHSAMARERKRKFHE %
ER{E e

14 2 44 34 44 54

81 83 84 86 92

82 80 87 82 89

L% % 84 85 87 89 90

86 84 88 87 89

84 81 90 91 90

KBl 83.4 82.6 87.2 87.0 90.0
(2) B{E

BY9E (Total Mean) RIKLFFMEEMHE, HKFIERHEE, SE—BICH
i, f

_ 1 & d 1 &
FegY Ya s Yn (8.2)



2t R EE

ﬁwﬁ(8ﬂ,m%SZ%ﬁETUﬁﬁmMS1¢%ﬁﬁﬂﬁﬁiﬁ5¢ﬂﬁﬁ%%
R BIEME N 86.04%

3. TEREELN

(1) BEEFIM

BEEFEHH (Sum of Squares for Total, SST) WA «, 5 0HE » WEEH
SER L, RO T @R SRR B &, &

SST = > }f(xg-;)z (8.3)

R (8.3), M8 2 WBHE LUTE ] 8. 1 B B2 J5 Al SST 2y 286. 96,

(2) KIS 2 F 75

KFEHBEZEE 5 (Sum of Squares for Factor A, SSA) RIFFHWAKFH/KEHEHx 5
BE = MEERT R, BT SR RMERE —— & UK B8 2 o] B R
B, H

SSA—-ZZ(x ~x)° zn(x -x)’ (8.4)
&ML (8.4), m%SZWﬁﬁTUﬁ%$M81%m¥m%§¥ﬁﬁ$Aﬁm3%
(3) IRETNE N T7 A
IRETEEY- M (Sum of Squares for Error, SSE) 245 & Wik #)MEAH x5 HAK Y
BIH % WE R IR, BT RUUKEN S REEREEENEM, B

SSE = 2% ii(xg-g)z (8.5)
M (8.5), B8 2 MBHRFTLAITR HH 8. 1 RS ZF- 77 F SSE 2 103. 20,
4. BELOZEXRAR

M EDRIMAEL, =2 M, BEE VM SST frif B e r
SIMUWEMEA AR KFIEEL I SSA B & WK FEZE M EFREHITERY
W, BNUIE TRENLESE, MAE 7RG EE,; REVEEF Ml SSE BRI %1 K
NI R R, (U E Gl E,

X DR EF I, FFTEE /KR 2207 i SSA HiR s 225 Fl SSE Z f&% T
BB 2T SST AR F R R

SST = SSA + SSE (8.6)
H



EIE F AW

:Zn(x -x )’ +ZZ(x %)2+222(%_;j)(;}_;)

j=1 i=1

Hr

> 2 G =) G =) 2 %
(3,

]
RI

X =

j=1

~.

B A
SST = inj(;j—f)z + i i(xy.-;j)z = SSA + SSE

B, FTLUHE GBS R SST 43 2 K588 22F 5 Fil SSA SR 210 8 22 % J5 fl SSE
MRS, I L BOK IR 2F 7 F SSA HiR TR 27 5 Al SSE BifE, M ATRERNE
REAFRAEX BESEERE BELRE B H, #1788, REFELEZERIESLER
B H, FHIHT

RFE T AEIT EBA F 2004k, M F RS 8ok ok 710 2
V750 SSA HiRZ R £ F 75 fil SSE 1B LE 8L

5. W&

#9757 (Mean Square) RAI§EZEFI7HR LA B h BEMIRT . T 09 08 E W E
FREFARABEE, BI7HR T RMETEE CARFERER, BT RS
FIr, oKFIE 207 f SSA 5iRFE T E 227 )5 F SSE 9 LR T M ERTR., B
REME F B RaAR

(1) SSA g9ty /7 MSA

KIS 2T A SSA K H BN k-1, WA HH T MSA

_ SSA
MSA = 225 (8.7)

B (8.7), K PIEIET /5 SSA Ky 183.76 AR A 4, AliTE KK 8. 1 /Y
MSA 7 45.94,

(2) SSE p93y )} MSE

REWMBEFHMSSE MABMER n -k, MHHEYH MSE 4
SSE

n —

MSE =

(8.8)

K (8.8) HEn AMEMELE, An = Zn
HHA (8.8), m&%ﬁﬁi%?ﬁﬁl SSE)b103 20 FE HBEA 20, AT B8 1 /Y



I B ME

MSE % 5. 16
(3) SST Wy MST

BEEEETVHMSSTKAMBEN n -1, NAHHKT MST i

MST = SSL (8.9)

n-1
BB EY A SST i n MIBETENEEZF M, HEF | MREARRKSE, L
BEELHFMSSTHWHABE N n -1, BR, KETEEFEHM SSA HiREMBEEF HHM
SSE HERBEHEZM, FTHEELHFMSSTHESE, Ma-1=(k-1) +(n-k),

6. T8 Fuismit®
RIETFRE 2P A1 SSE 5 Bk 22 IRM BB R n -k 1 X 43, BY

BE ¥ (n-k) (8.10)
a

KPIRBE T 7 SSA S5 A 22 R iR k-1 169 X M6, BY
SSA

S~x (k- 1) (8.11)

A (8.9) FiX (8.10) WILERNE—BMERE-1, FE_HHENn -k F 534,
Bp

SSA
2
_O'(k—l) _MSAN _ 3
F = SSE = MSE F(k-1,n-k) (8.12)
a'(n-k)

BR, A (8.12) W FRELITRENK (8.7) KFPHHIH MSA, f1X (8.8) REM
¥)77 MSE I HAE, Mz (8.12), AIHHBE&F] 8. 1 iy F KBRS REIEY 8.903 1,

7. GTANT

EiHEL FREGIHHEVNREREZE, B FREFHESAEHNEERKFEaWF
S IE R BEAR LB, fEHEZERIBAEIFRIE H, WA, & F RIS HHEEASN F
AR PUE R E RSN, WEZFRE H,; kR, FELRERK H,.

#8.1 5 FRBSEITEN 89031, ABEMKFE «=0.050, F Fju=2.8661, B
R, FREGITES 903 1 KFF ARG FEME Foos =2.866 1, BIF>Fy ., B, 1EH
RS H, MG HW, ARNARRNBEHREZGLRSER=LRENEEREW
HE,

8.2.2 JiENth#

FrE5rH3 (Analysis of Variance Table) 454 T F#ITHIE A Vrigiit Hky, %M



XIS FTEDW

FESFHIER, BEXSBROHERIEE -5 KRR 2R, %@%83ﬁ%—ﬂﬁ%
W E i

F8.3 AESHR
ERXR BV SS BHE S ByJi MS F{8
H M SSA k-1 MSA MSA/MSE
oA SSE n—k MSE —
= W SST n-1 — —

LGRS O RN LA LM FES. 3, 8.4 REEBFHAT
a=0. =05, &M Excel f§ “SHHi TEME" i “HEMT . BEEFLEM THE, %
(8. 1 HEATHEAHF, 1 Excel Hithi “BERITEMTE

%£8.4 Excl BHEFESITR

£ 5 K ss df MS F P-value F erit
| 183. 76 4 45.94 8.903 i 0. 000 3 2. 866 081
@A 103. 20 20 5.16 _ _ _
B it 286. 96 24 — — _ _

H#% 8. 4 WL, 7 Excel i “HARRFZATE" H, odE . ANRMBIT =L T
%%?ﬁﬁ% BB df. ¥07 MS A FRRGEIHA. R, BT FRRSITHERN p

P-value” FITERE B BEMAT o THF AEIGEAE “F crit”, i p A “P-value” K%
ﬁﬁamm3ﬂﬂ,EW&I*ﬂﬁ%%ﬁﬁ?%#m$%%%%#ﬁﬁ%%oﬁﬁﬂ%ﬁ
HHBMFRGEFEEKR, RETLERE, RLFTNAHRSBHAZEERNEN,
F9& 5 BT PEE SR BEA, THERPLAHZ BRI B 5 25 .

8.2.3 JHEMrPHIBEILE

WA EEBRE “He: py, py, o, p AEMET WIH, FRIPERERR
& H, 8% H, i, HiNSIERELE KR BEIGH S HAMAKTE B ESES %,
BRLA, 05 2404718 LR 4 R R B AR, A RE i e N 3 25K PR 5 22 ) R A FE
ExF, EEEMAY, MIAEFETRAEBLSBMMYEZRFAEREER, SHE
Rit— BRI L. ST, BRRXXNENTERITESTTFHEE
HE

£Ewﬁﬁ%(Mw@thmwﬂ%wmm)%WﬁﬁTﬂK¥ﬁﬁZ@%ﬁmEﬁ
BB, REBRENBEYEZARTFEREEFNBRRERTENLR. RPBEHER
R RS R B E LB



198 - A ;o5 X B
B/NBEHZFY (Least Significant Difference, 1SD) RIEFEFE4Hv, KB T4t
BX 5 KRG AR EERHTE R E R LB AR R T .

FEETED, e TERNRAESHM SBENFZE o flo; IRFMBHENGE, M
BEHEZ 2 -, RGN, A THIRRHETRIIEE, AR

LT
1,2 n[ n2

KA s, AN RBBHSFRBAETE of Ml o) WA T2 o) REARME T RATH
W, ETHETEMEHENn, +1, -2,

AR (8.13) X FRANEBREERN TRTEBREEERIEKEM L, EFELHT
RTFHESHRFET, 71000 TE2BENEN TRIFRERRRT . &

L, 1
\/MSE(n—i + 717)
A (8.14) RIRFEZMBZFJ M SSE K377 MSE £ (8. 13) MIBRG 2418

SO E AN B, Bl n, =0 (i5#4),0,7=1,2, k) o WA (8.14) AT
AHE Ny

T - (8.13)

T = (8.14)

5 -5,

T = (8.15)

CAEMBERAT o« F, BE |T|>t(n-k), WELEBIE Hy: . —p =0, kK
BRI, 5p ZETEREES; 56 | T| <t (n-k), WS Hy: p, -, =0 KB
B, ARSI g, S, ZEARGERELER,

BI18.2 A8 | RAUUMMER 8. 1 F13 8.2 shA 4K EIERIE, A&4KTY
EGn b 83.4, 82.6, 87.2, 87.0, 90.0,

ER RABNBENZRE, RBSAMYEZHNERETRE,

R OERRRESABANEZ ANERETRE, EREEEHT S MAERRMAS
B C2 ATREARS, BT 10 R %. oS BBk N 4, &

W S, s, p, ps ZEIREFEDEER,

H2 "15#3 s Mas Ms Zlﬂ%%ﬂ?ﬁ&%iﬁ—,

s Sy, ps LERTHAERELR,

we Sps ZARBHIEBELR,

BT 8. 1 KPR B, FFELAT LU (8.15) HEHMTFE 4
AT R 10 0 TR BGH8, B E%SRMES. S Fix,



EESE F B 9N
#8.5 RARNEEMERETNNTRES TR

o4 24 34 44 54
14 0. 556 846 -2.64502 -2.505 81 -4.593 98
24 — -3.201 86 -3.062 65 -5.150 83
34 — — 0. 139 21 ~1.948 96
44 — — — -2.088 17

AT BENAKT a=0.05F, H ty0s(20) =2.085 96, FLEH THRBLETRMHNT
KT th0s (200, B | T|>1005(20), BBTFHABERES, 7S5 HRH 1452
B, 34054 413 415 5 X =50 TRBFE T RSN T 10,05(20) , R EH
AF «=0.05 F, RAX=sakBEs AAFERERER, LB, ARIBEH
£ BB T, T 415241, 3M 544, LIK3 455 HIRRE %R,
Beh, EATELM T AR B5E 8 0 I SR IR B4 — Xt A B AN RN F7 8 TR T
KRG BB A TR, a5 RIS R K /NE IR,

T o3 T mmESsESH

WHE 72245081 (Two-Way Analysis of Variance) 1§ BRI BIXI R A EHE 0L T
D= K

' RIEERZ B RN, TTLURRRE T Zatror AmmERl, —fE2RERR

ASHEEBZEREEMY, BXLEAEMAORNHEETEM: H—FHERENRASHNEB

ZIE AL AR SRR T E 0

8.3.1 A HEHMNEE LM

AL HAE IR R Ir 22 oA Ak h R E MR R T 20t . Frif s a4 AR g
EHE A SHE B ZEMEMI B, PFrBLEERANERNRE A SHE B XEHM®
M —-HE, (NEFT-SRNE, AT ER WA X —FFiE,

1. 8BS

EAXZHAERRMHR T Z oS, — B — P HELZHERE XN “47 (Row)” 1
B b, FlnEs 6 PHEE B, M HTER, FHFES 1 8l B BA—MTHEEEHE



T FEERE

MR “F] (Colmn)” WREL, FlINES. 6 HEBE A, 2z NIIAE, HAFE
LB kR, AT R Ak TR AT M R — TR x,, — 3L k- s TR
[ SR S 5 e T A B X B 2 R B LR 27 25 49 47 0 BOIE 5 4 7 8. 6

iR o
8.6 WERAESMHIBIESN
5 51 ( Column) W OZEA o @
A, A, A

7 (Row) B, xy X, 2 %

B, Xy %y Zog %,

HEB : : : :

B % %y , r

¥4 % .2 % p

1:%;% (8.16)
x FRFIER A 5 j BUKFRUKFRE, SRR AKFERE, A
= " 1, (8.17)
x RAEEE - s MMEEAEIE, A :
;zﬁi,z.xfz%zi =%]Zkl;, (8.18)
2. DHHR
(1) #RHEE

ERHEEFTEMP, FEMRAEESHR BRI,
- WHEPIET MR B IREER, A
Hy: py = p I L2
Hiopy,s pose s p, A%

[, XHHESIES] LR A RBEER, K

Hy: oy =y = =
Hl:)u’lvbuq""’/-“k ;ﬁé*ﬁ%
(2) WERRSiT#E
RSB EZFTMSST ik, &



EESWE F X 9

SST = iZ[(’?—j—f) +(x, -x) +(x; ~x, —%. +3)] (8.19)
W (8.19) BIF, Ho X FHINO, WH
SST =5 > (%, -%)° +ki(5€i. -0+ Z(x, ~%, ~%. +%)°  (8.20)

X (8.20) o, BEANB— T HFIEE (Column Factor) HIKF-HI( 5 i K BB
EX I, i8R SSC, F

SsC =si(;_j - x)? (8.21)
SCE B k-1, W SSC ORI MSC,
MSC = kis_% (8.22)
IR T E (Row Factor) MIAKEXMES BEMBEEF LM, id N SSR, &
SSR = kY (7, - %)’ (8.23)
SN -1, W SSR A A MSR, A
MSR = % (8.24)
o5 = I RS R R AT EE 25 R E B IR KB 2 F R, 184 SSE, A
SSE = Z Zk:(xij —x; - % +%x)° (8.25)
SR (s 1) (k—1), I SSE 8%y % MSE,
MSE = SOk (8.26) .

(s-1)(k-1)
Hi LA L =X MSC, MSR #1 MSE, ATLIM MK RAEIT &, Kb, REHHRLE
HRA B EHEWNRRET RN
MSC

Fo= M0~ Flk - 1,6 - 1) (k- 1)] (8.27)
RRTHERETAABEHEMABERRITRN
FR=—§I}[—§%~F[3—1,(§—1)(R—1)] (8.28)

EXXREAANNHEE FZSNP, BRBZEFMSSTHEHEN A 0 -1, FH,
FIREEZEHH SSC, ITHEBEZ LI SSR, SRREREWEAEZEF S M SSE =FHH
HEZM, NETEBEFEHASSTHABE, Bn-1=(k-1)+(s-1) +(s-1)(k-1),
fEXE, Ba=ks,

(3) GiitHiln

¥ (8.27) FX (8.28) HHE RN F RESTHE, 4554 BEEK



LI+ B RE

¥ o () F 434 I R A L AL, fh b e st R 4 IR R Ho SETH I, & F R gt
9% e F 20 I R BUE AL e N, WIS IRt Hys R, MRS R Hoo
5i18.3 FE—XKBRTWAKTEED, RETH, . W, T4 T A B, C. D,
E FHUY HBAREE, & 8.7 fim.
R AR AT AR RS R F 7 2 A P R T RO R X A R A BT
WARBHBEZW, '

£8.7 ¥4I ABNER 7t
oW
x  F
H Z ] T
A 2 530 2 590 2 310 2 650
B 2910 2 890 2 810 3010
B c 2 450 2 410 2210 2530
D 2 400 2410 2230 2 300
E 2250 2 130 2 310 2010

B HEHETEIIAK S EM RN E R BI9E. FFEEE 8. 6 M, KA
R EZFEREWERAOER, BT RRE. 217550 8KFEEM S ERRS
IJ(—IJ% 8-80

8.8 MU AKANATERAESHBBEER Jt
x ¥ B b I 1
B b ] T
A 2 530 2 590 2310 2 650 2 520
B 2910 2 890 2 810 3010 2 905
Bk C 2 450 2 410 2210 2 530 2 400
D 2 400 2 410 2230 2300 2335
E 2250 2130 2310 2010 2175
¥ A 2 508 2 486 2374 2 500 2 467
(1) RHEFE®R

TEE (Bk) H,: Mo =Hp =Hc =Hp =Hg

FUIRE (M) Ho: pe =ps =y =pr

BEBVATLIAASIL .

(2) HERRSEITE

ERAXRANX, B EUEIEETFHN., BHE. ¥, FREME, PS5



ESW F R P
KEHEHRIFIIE S ZofRP, WK8.9,

%89 BUAKAKRRERSEZSHE

ERHHT BEEH A H o FRBHE FilFHE

7 1207 320 4 301 830. 00 22. 894 82 3.259 2

5 58 900 3 19 633. 33 1.489 25 3.490 3
wE 158 200 12 13 183.33 - —
A it 1 424 420 19 — — _

%89t “FIsRME" REBEMHKFE «=005 T, REFHX FRRER B b E#HE
B F A3 s i g0E, BRI i A .

(3) GeitHim

M 8.9 M, FTHE (Bik) W FRRBRERN22.89482 , KTREWKF «H0.05
B F RSB Fo s (4,12) =3.259 2, [Ht, 1848 Ho: oy =pp =ptc =po =pe, IAAHL R
RO TWAZRNEEHRNE,; FEE (WMh) B FREBHEMNHK 1.48925, M F K
BO(H Foos(3,12) =3.490 3, HELAREEL Hy: g =ps =pp =pr, A RAAA KA 4
A, WMITARSIERTWAFTEBEEZFHHE,

8.3.2 ARHIEMEINEENE0Hr

EREEFEM, HA, BRMERAEEMY, BRZENHEGERE—MH
moxkniet, SEERHAXEAEMRONERTZ00E, MU AL BEITERS %
BB RN, REXTRER WA ST AR ER#TT B EERE.

HTH#ATH T EERAMBERRE, FEX A, BRMHEEMME—HSHETEZRN
W, KEZTWRE. FHit, AXEFANNER T Z T RER T BENEARTES
Br, €A THA BRMERENINE-HSYEESTNNE, BIXCE AT ER R K
X —FFE |

EAEZEERAMBHER 2000, S8 —-AGEEWNEKECE m, THGLUTHRE
FitEHHE.

BEEET, Uhch SsT, A

SST = Z} Zl é(x,,, -5 )? | (8.29)
FIHRMKFISE S BENEE T M, gk SsC, &
SSC = msig(ig.-;)z (8.30)

HEmEINE-1, W SSC H¥ R



It EERE
SSC

MSC = ¢ (8.31)
THRERNKESES SBENB M, hich SSR, B
SSR = mki (x,.. —x)° (8.32)
RAMETH 1, WS EEEY
MSR = sszl (8.33)
FIEERAMITHENZT/ERANEE . i85 SSRC., H
SSRC = mi i(@, — %, —x.. +x )’ (8.34)
SCE AN (s 1) (k-1), A7 SSRC M)
MSRC = —S9RC (8.35)

(s=1)(k-1)
ReBrBFNRMITER, LUAIINR TR KL IR Z SR 5 R R e s &
E¥ M, LN SSE, &

SSE = SST - SSC - SSR - SSRC (8.36)
HEHEN k(m-1), WA SSE T H
MSE = — F (8.37)

ks(m - 1)
i LA L 4 Wiy 5 MSC, MSR. MSRC fl MSE, AIDAME=TRBSITE . Hb, BE5)
HERGAGBEHERHAORESITEN

MSC
F. = MSE Flk-1ks(m-1)] (8.38)

BERTHERSRA BERRWKRRES T RN

MSC
Fﬂ_ﬁ F[s—l,ks(m—-l)] (839)

BRINRITHRNZEEHEERA BEREHRRETER

MSRC
MSE

BU8.4 FALTAN N TREH™MEE, XEPTEHETHE, ERERFTRAT
A. BRFHIER, JExt AL B MHFIERIRE TR, . KZDKF, dHKFRE—
RIERHAT T 3 ik, WiKmEdEmEs. 10 fin,

Bk WRAAREERROURET 0007k, FIMER A, 8B, LUK A, BE
PRSI ZZBAE FXHZAL L™ SRR R B H B ER W

Fo = ~F[(k-1)(s = 1) ,ks(m = 1)] (8. 40)



£8.10 A, BEMFERNERAEENIL %

BoH A
*OF % th i
58.2 56.2 65.3
=1 52.6 41.2 60.8
54. 4 49.2 63.4
40. 1 51.1 54.1
& & B 2 42.8 50.5 48.4
41.5 50. 8 53.1
60. 1 70.9 39.2
&% 58.3 73.2 40.7
49. 6 71.8 39.6

B RESER T E IR — AR

(1) i IRRBE

BtEA AL BB, LUK A, B BRFR B EIE XA L™ Ry e &%
Wi, Ef
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p FE—ERAN T RMGTHE, RHELITEMHXRBENHEATE o B/hE, HXREr B
PEAZERE K, BT, LAAEREARR n H0 T IHELROEXRE r WRITREN
AT BRI
FRRECr MBS, MRATABBER 0 -2 M 00, FERFFE TR, &
HEaTESSG. Fit, —BRA TREEHENHXAK  #TEENRE, &
r= e [l -2) (9.7)
9.3 B9 1 FF 9.2 hREAKE =12, M AEHEMESHKELETHM B
RIS ER B r=0.877 49,
BR EEBEHKFa=0.05T, MEMXR r #ITEERRER.
R (9.7) MHXER - T BENRE
(1) ‘fEx
Hy:p=0; H:p#0
(2) HE TRESIHE
12 -2

T= |0.87749|x [— == — =57859
1 -0.877 49
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(3) #frgeitHl
RIEBEMKFE a=0.05, n-2=10, A[H t,,(10) =2.228 1, fiF TRERFEITEK
F 100 (10), FFLMEAEMRIZ Hy: p=0, AN A IEFRME S ZEHETH G M EHERZ A E

BENHEXEE,
o2 T —spamms

— JOEE M (B VTR R A28 B 2 B B B R S R B [ VA, (U B3 B B T
RMRN@E— AR R AR, 55047 B A AR, —ugett EE Brifid
MELHX X R LRMXRRPREARWER ., B, —IT&yEE 3R [E 374 B i R
A i, R A [ U 3 M 7 1 B R R R A5

9.2.1 —getmlIHRA

e il
WESRN—ROBR, B (9.2) &, —TCA&Hk PR L&A N
y =By +Biw+e (9-8)

BJF4ERY (Regression Mode) EAHEER y (KHi HER » MBEHLIRET « BRERTE,

rE—oA AR, HTE y WEEHBE IR —#a_ B +Bx, RIKT
HAR » MASNGIRNEEEL; Mo ABRTde, RBRTARIALTE « IHEE
y ZIE ISR RETRA R H R R S5

BT ZE (Regression Coefficient) 2 [FIHEARI A h B4 & » M5 REMEHEEL
MEE. FIHRBCREIFERA S RMM S, FEEIHEASEERBE E Mgt hiHE.

wEEEE, BIEASWEEBE - L& HERIAER, X (9.8) HASIT B EFHE,
Bo+Bx BN MMEBETHLZR vy WS, BMREF  AATHMBHEIIRE, XNE
e~N(0,0"), Hit, B (9.8) H—mRHEBNBEISER,

KTFHEVLIRZE ¢, SMERBEEISEREFUT =HEE.

® 0 Hfl, & AARATRMFEYLIRZ, HEFEPERA O,

@ FEFE, MTHRENABEE x, FBHIRE c WHEMR, BH o,

@ Mk, FMEEVIRE £ ZH, LASTREIIRE ¢ SR EEE « ZEHAHE
%, BIA E(eg) =000, j=1,2,--,n,is%j); E(ex,) =0(1, j=1,2,---,n),



EIOX FHERSEJEFNW

2. @375tE

4R ) B R P BEHLIRE ¢ =TRSE, B e ~N(0,0%), RHTER y HBE

BN AR « FEM R
[l 77% (Regression Equation) 45 F4 & y MM EMKE AL R « WERTE,

PRI AR S E TR
—JCER A RIH TR N
E(y) =B, +Bix (9.9)
— IR BREAALER P -FEHL, FFUGKRIERBIATRE, B BX—HLK
B RAEREE, BIAER x H0 BEER y WIE; B RRX—HAMATROFE, KR
THER y (KEER » BN EE

3. MiremiEstE
HEHAEATA, 4B, B WEZG, THUMARX (9.9) HREHHNER y ELEEAE
B« B ECEE . FREIEETH B, B MBENIRE & K722 o HAKA, FER

FREAR SR HAT S AT, MR A W EA B R By, B, AEITE By, B B, Bt
B3 T AR SRR TF EIF AR

TR )% (Estimated Regression Equation) 45 M-85 R AR 0 1 1 844 AR 14 [e)
HE#,

N N0 ivts A e AT VS -]

Yy =B, +Bx (9.10)

BT — TR ERIAFERX (9.10) PHATE « HEE—BAREA », 5, HER Y 1
AR HOBAE 5o, WBRBEZHIE TR T, BIA 5 =B +B 1%

9.2.2 — oYM BRERD il

/D fhil (Least Square Estimation) J2f5f&il & ,éi fi (N B RE(E v, 5 HAGTT

By WEEEHFNE/NN TS, XBENHAKREES/D _FMhit (Ordinary Least Square
Estimation, OLSE) .

R I R R R X, T TR A
‘;(yi -y)? = Z{(yi _Bo _le;)z = ané‘lz = min (9.11)

mﬁm@oﬁéggn—&f=o,$$oﬁ%$mﬁﬁﬁhﬁm¢ﬁ:&®ﬁ,ﬁ%ﬁ
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fER/ME, HEHITRB, B BRERX (9.11),

iAQ =—2§n: (¥ 'Bo _élxi) =0
P i=l

QAQ = —ZZ (y; ‘Bo —,é,xi)xi =0
B, i=1

A (9.12) 28M, BHRAETRL, 8 WEM FR4, B
néo +[§,in = Zl)’x

B()foi +,[§1 lezz = ;xi%
WEAETR B, B, FHAHBEELFRNER, BN

(9.12)

(9.13)
éo =} _,él;

L (9.13) HERETERS, 8 MEREFEMNSE B, f B, 1L /N it
(OLSE) Hyffiitst,

B19.4 MEH 9. | PRITETHI RIS LT A IELMHEE,

BR DA RN IEAR y, EETHM RIS B R x, M — TR E
B, 3R E RN R H I B

W EAR (9.13) HERETRAR, B, ZREBFENR/D -Fihit. BBt

A

BB, = -136.486 3, B, =0.080 12, BIAMHiTMEIEFER y = —136.486 3 +0.080 121,
9.2 hAfH, ZIEHFTHMEIEREXTSH A EHMEN—THRAFBRELRSE
PR AN S REE,

FAEF T S RIS AUE SR A
157
14 | *
13 |
®12}
8
w1
¥ 10 |
§ 4
81
7 1 1 1 4 4
1780 1800 1820 1840 1860 1880

AE3%/7C
E9.2 —rxmBHFRELATER



FOE HERETITFH

9.2.3 —&mInRAIEIEE

9.2 #iR T B EIHHL S MEMH vy, MIGRE, HWEHEy, 2EHEERH
HELE, it ERT R EARENE2IE, XNFHAEE REITEZRy £
ARAERER . WEHEy, SEHARNERZL, RIS MOHERE, MNitHRERD,

FrLA, ¥RIAEZ S WERE y, WEBENENRB RSB ENIE, RIS HRE
( Goodness of Fit) ,

1. AR

A, BEEEy WWEMHE Yy SHHYEYy ZHEFHRY y AL, KRBT
HER y WWEHEy, SHEYENEE y, -y WER; HFELEE0WAEELR « BBHEY
%Bﬁy —Bo +Bix =;_5/i’ MEZE « xﬁﬁﬁgﬁ%%ﬁ £, =Y "”3’.', 9.3,

Vi = 50+ﬁ1 x;

9.3 mELSHRER

NTEREERMIEAAEIR, RABZF MM RERFETER y HEEE, I
oo, BEZRy Mo MUEEyY, SHYE Yy WEETHFRBRANETR y W EBEELHM
( Total Deviation Sum of Squares) , it A SS;, EfF FEiX—BFEFL HFHRMETR y WEEF
FRL,, #

SS; = i(y,- -y)? =1L, (9.14)
AIH SS; Srff A

S8, = Z(}'i _37)2
=1

= ;[(yi_&i) +(5fi_37)]2



It EKRE

= > -5 Y G- (9.15)

A (9.15) PESHDEIME Y, SWEENEy WEZEFHH, KARHEEYR

F1 (Regression Sum of Squares) , &} SSz. SSx MMt T HEMEBEMN SZERH, HitHRIHKF
B ENX—B RN, &

Sy = 3 (i -7’ (9.16)
X (9.15) BHSAAMER y, SIAEHE 5, WEET IR, BARMARETHA,

R EEEF HHF (Residual Sum of Squares) , i SS;. SS, KRBT A MEMHEKN LR T,
fHTH R H BT R RN ERMEM, f
S5 = 3 (3 -3’ (9.17)
MR (9.15) idH
S8, = SS, + S8, (9.18)
XTRRE 9.2 ATLAE ), BIHHARISBEIET SSy 5 SS; MIHEe, 4SS, MM EHME
FERTSS, if, K WEEy, SEIABELMEEZZ /N, BIHESN TRAER Y (R
AEJIBEIR . T SS, 5 SSp MRX MBI SS, M— MR DE, MEFLELANEKE
BEXFR., FILLL SS, 58S, Z H SSp/ SSy A& BT BAIIS LR RIIEE, FR2 RH)
ERE
FIE BB (Coefficient of Determination) &35 [l 4 31 227 5 #l 5 S8 2 5 Mgt &,
Lk, B
» S8y

TS (9.19)
T
n . LZ
HTSS = > (v -y =BL, = 72, Bl
i=1 Lxx
SS L’
2 _ YR _ xy
S A (9.20)

M (9.20) #TH0, AERBRARHERABNT ., HAERE° HEMEE D 1 ZH,
LHERE S WBRERBIL T 1 6F, FOR SS, [ SS; WA KILE, [0 g4l & R EER T ;
LHERE S WEESET O B, WFR SS, ALh SS; Ms/NLE, B AL M-ARER
E, AEFRE S RERBHAHKUASRENEERNRE . hX (9.20) A

S8y = r’SSy =L, (9.21)
SSg = (1 -r")SS; = (1 -F)L, (9.22)

A (9.21) Ak (9.22) EMHEY, HERE S B 1THENKERR, THASL

By WEEVFTMOBERNEEER « FIBBERNIES SSy MAENALZ R « TRBENHES
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Eoﬁﬁgﬁrmﬂﬁﬁﬁﬁy%Eﬁﬁﬁﬁﬁﬁs*BﬁﬁxﬁﬂﬁW%ﬁﬁhﬁﬁﬁ

118
#19.5 AR 9. 1 FRIEFTIHIEIERC T LT A TSR HREIR

BER IHERESTEHRIERS RS A R HE RE

R BAX (9.20), TRUTEBNZIEET SRR S TS A IEFMHEHAER
¥ 2 =0.769 99, BATER9. 4 ffbiHAIEIE A y = -136.486 3 +0.080 12« ), HAER
x XTRA R y B RRRBERE AR TT% ; AU, A EFRMERESIPAHE 77% KEE50 AT L
SR AN RGN S AT Y 3

2. 58y, BWREE
BB 20 F S, HfliiHE y, SMEHE y, WEETVTM, HAMKE R n -2, S kR

LB n -2 REIRITHT MS,, RIRETIT MS; BFIREN TR v, ARHER, WARVAR
HiRE, —BHs Fr. A

SS

=,/M (9.23)

it &y, MinHEE s, ﬁﬁ@BﬁEUAWEWWF MBI B SIEE y, MEEF
ﬁﬂs%,u&5#$ﬁ%ﬁﬁ%MEmFWAﬁﬁ REia RBRENA FT R FRERE S

B19.6 KB 1 FREIEFTHM TN A WESF w8

BR FEMITRy, WSEE s, HTH19. 4 Ml EIE T R RERE T o

@ AKX (9.23), ATLUTEBERE Y = - 136.486 3 +0.080 12+ A9ffiit & ¥, K
FrfEE A s, =1. 148 74 I,

9.2.4 —ugettinliH H#E0 B & TR

K E D Tt AT R AR, RIKEREABELNSN - FEEREEN
WM y, SHANHE y, WEE L MBS ER . AMEARRD, BEEyH
HTR x S, #Saxtblar B8Pt B S S ESREAZRIMIREEEm, X
FEEHFBRUSRERAXCNE, AACHTR y SHTR » ZAEFENFEXMEME
KEFR, EFEIMEH ENES BRHE TR

—JEEA RN B EERENREBEASHE WEERNO,

Hy: B, =0 (9.24)
HEEE Hy: B =0 B, B y=6,+e, HETE Yy WERBDETRREE ¢, WAL
B WATE y FRABENEREXR, —n4&H BN THER y BRAEBENERES,
B, TR BRA RS ERE L, AREAFHMMES . R/ H: g, =04



. 208, ;O B K E

WL, BB #0, HHHERy WERBEHRETALR «, XNEMAITHEIHTEAR
HELFENL, i, FEHE-TMATRE—CHH RSB MEBERT N HERE
.

FE—TCAYEEEAH T, AERy WEBELHFHSS, WABEE N -1, BIHEEFT
FISSy BIARERN 1, BIRBEFEHMSS MAMEN n-2, HEEFHTAESXNHE HE
AT LA ARRI Y, WA BHB T SR T ARRMEBHEN | HAREN -2 8 X" &
i, HEEETSHARTHLERENERSTBRRAE—AHMEN L B _8HENR
n-2F 5pd5, Bf

SSy/1  MSg
| SS,/(n-2) = MS;
FIFIAE RS 5SSy (B Ly) | SSq A1 SS; WOME XA, WHR (9.25) BHETIZIH
HEREA, W

F =

~F(1,n-2) (9.25)

SSy/ 1 L, (n-2) 7
TSS/(n-2) T L (1-7)  1-7

FlRE, WTLIRATZTER (RE.2) KIRBE—TRENIFH N BEFERT P,
X 28 B X B 25 5 RIS AR A3 BT I RN SRR

®9.2 —mKUOAMAES R

F

(n-2) (9.26)

=5 R ! HMlE oK F Bt

A SSy ! MSx s,/

N s, L, S, 8¢/ (n-2)
M5,

$cd il S8y n-1 MS; MSg

B9.7 AREH 9.1 PEIESRT SR ST A IR AR EEE.

BR HERBEWKFaR0.05T, 9.4 MiHHKEIHTHE y= -4.603 9 +2.267 5x
TR ENRR

B A (9.26), XA FREEIHTEH#TEEHRRE.

(1) #hERBEH

Hy: B, =0 (RIRKIEF T HMBHELOT A IEFNHIED ARG B ENLHEXR)

(2) "8 FRESKIHE

Brr=0.76999, &

P o= r (n-2) _0.769 99 x 10 _ 33. 476 5

N 1 - 0.769 99
(3) gLt




FOE HERS5BIIESW

TS FEHKT o H0.05 5, H—HHERT FE E$Fﬁn2—w%FP%Vﬁﬁ
K Fo s (1,10) =6.936 7, F H85EiHE 33.476 5 BB KT F KsiG AL 4. 964 6 , FrLAfE
4 Hy: B, =0, INHIZIEHF T ERET A IR MRS A BENEEC R, §19.4
iR AR ¥ = —136.486 3 +0. 080 12 AAH B EMMRHES .

A[ LA Excel “ZMrTHAE" Hag “EE" TH, X nREmEHETEEEES,
£9.3 BOAARGIAE “EIF7 TH# T BEERRNTE0 &, A

%£9.3 Excel “HIH" ITR—T&UERATESFR

P df 88 MS F Significance F
S RE L5 1 44.175 6 44,175 6 33.476 48 0. 000 176
%O 10 13.196 0 1.3196 — _
Mot 11 57.371 6 — — _

% 9.3 F1f “Significance F” fE [ Excel “[13” T HE W — LT p HEOWE
FORM N FRA- BN F RS HA F 200 S bris RE, BlandeAs|d &mmmw
F” % 0.000 176 , H.ZESUATE F Ki5lm BB 33.476 4 i, SB—F BN | ME_HHE
10 BIERF B2 MK o K 0.000 176 o B Fo o e (1,10) =33.476 48, AJ IR Excel
f9 FDIST R4, H F A5 IS E THE 0 2 K F o iilm FEERUE

9.2.5 Al RS T

A A RRR B B BRIy R E AL By TR R, REmBUSA T4
{E3 ) R AL R BORAFAE R R (S ST B s el . AT RN T R B R i
ZIG . A s e AT AR y iflih, LIS BRI H A

L RSt

ma (9.8) K (9.9) BIH, MEFEA A ETHEF AT R, HHEI
Hox %# A EIBUA %, THBEHEER y WEATENX —m LR ERYE vy, MAGTHE,
ﬁgy()o
Yo = .éo +B1x0 (9.27)
2. X@fart

B RRAT ARG R 5o, WETTEZR v, BIEIRER



] KB
£ = Yo — %o (9.28)

E(e,) = E(?Yo ~ %) = E([;’o) -E(y,) =0 (9.29)
E}o —lﬁ)’o tgﬂ&MiE?&ﬁﬁ, #E*HEZEE_\_‘ZHTJ', ﬁ

D(gy) = D(;’o - %) = D(;’o) +D(Y0) = D[E()’o)} +D(yo)
:o-ilL +ln(xo;x_)2]+a-i :0':[1‘*":‘—"“"”(}:();-;)2] (930)
EWJV EWJV
RSPz e, —BCRRREABER B R & y, MtriEE s, B (9.30) Hy, AitndE
#* o, #HTIHE, B, B (9.30) &

(xo _5)2
LXI

—\2
1+~L+—n(-x—9—-L]=MSE°[1+—’II—+

" S (- %)

i=1

R (9.31) THso K e, MMM E, MANABEEN -2 8404, Bk, TTLEHS
&y, MEFEXER

2 2

(9.31)

3’0 150"'0,/2(”_2) (9.32)
B BE FAG H B ET HH 5y =B, + B HEWTRTAS 2 1 P78 B9 vo BOBRE, HHKI -«
E@Hﬁ?@ﬁﬁﬂ 5’0 'T‘Sota/z(” —2)1@%%%’{%5'@'}‘]0
1550 (9.30) d1, D(Gy) MHE E(3,) M7 25, & RIS R 7 RS 5,
TR IHME E(y,) ROPHEE, HEAMG RIS,

ER! I R C L
Z (% _5)2
i=1

s, IR EEER n -2 B ¢ 0 fi . B, YEEAT I A T B X SR X T HULE x, (P B
HERIME E(y,) N, HEEXEN
Yo ‘T"Syota/z(n_2) (9.34)

BP3E PR A1 5o = E(yo) =By +Bumo WIS 2] 14 PR A5 k() MAKI1E £ (5,) , ¥4k
1 - affRERIETE R 5o F5; 1o (n —2) BB SR A

I 10 B K £ A R S A

@ BB XK A x =% S EBEB/ME, BEEE 5 =1 &, LEEXERA,
FR I [0 1 7 R A Bt S

@ EREIER RIS’ 5 T E AR B A y, BBEXA, B4

= MS, - [7; + (9.33)




oW MEREFIEHFW

E(y,) BEGXEIRK,
9. 4 3R T B R X (A A 3B PSR R

/
t oy Y.
/ R P
y o B0 = By + 8%
- -7 —
- < ’,—"’ - 5‘}0 isfnfau(”'z)
7 e - =
— T - T Pyt 8tar2(n-2)
e s
e = T e -
’," -
,’,’ -
R
o7
/ ’ /
/
/

0

|

E9.4 FIRFEXEMGTHERSXERER

519.8 REH 9. 1 PREIEHHHMEIERSETH A B,

ER HBFEHAKFEH0.05T, HKELHTHMBEREN 1 840% mf, Xh ey
JifRy = -136.486 3 +0.080 12x #1746, IHHE AEFRMENEFXE,

(1) AESFMrss sl '

7 =~ 136.486 3 +0.080 12 x 1 840 = 10.935 6(JC)
(2) HE A IEFRM A E (E X [E
B s; =1.3196
s=1396x[1+L U 8406é8§?26;6667) - 1.434

b0 05 (10) =2.228 14, WHHEH A IEHMHE, EREFEEKT o 70.05 THREFXH
% 8.27 ~ 13.60 T,

$19.9 H-RKETEREEBRSEAS P, RETERERE LYEH LA M

EEBBAREE, k9.4 Fim,




I ERE

®£9.4 FHERYFELAXHMEEEBAN It

REHS YL F A FAESMA
1 3 050 68 750
2 3 840 53 125
3 4 100 69 502
4 4 800 81 066
5 4 500 76 582
6 3900 60 621
7 5900 94 164
8 4 800 69 266
9 4200 67 024
10 2 200 48 380
11 2 450 53 100
12 2 100 44 840
B 3 820 65 535

R REE 4 hHBEEHIT oK EEIR S .

(1) HWHHEMHXRE, FEBEEKFE o H0.05F, WHBITEENER;

(2) e ERAXZXE ARER, ZHTREE FFLRANATEN—CEEMNH
F;

(3) ERFEWAKFE aR0.05F, XhTH— o B T B EHEEE;

(4) # EAERIRAR 70 000 oG, FMIETERH XH;

(5) ZEBEFWAKFEaR0.05 T, iH5H & BBAN 70 000 TTH, ZHERA ZHHE
f5X 18] ;

(6) TEREMHKYaX0.05T, 15 LA RILA N 70 000 JTHt, ZilTERA B
BB IR X,

B OREL EAFNHTEAXMITER, BE kR RFH TR,

(1) HEMXRE, FHHTEERREE.

B, MIER9. 4 PRBARTHE T 3 B, AR A [ 4047 0 SRR B
A L, =2 280 440 378, L_=14991 800 I L, =164 919 200,

RiE, X (9.3) IHEBHEXFRES r=0.891 94,

A TEREH BN HXRBGHTEEERR, £ T7=43.6772, EREHKFE oW
0.05 B, H 505(10) =2.633 8, TG B E KT t MG R, TLLHANZT R
RAXHS EFERIRAZEGFESERHEEEER,

(2) #E—mRERBETE,



FOW ERSFIFGW /- 233

W3 LA, MR (9.13) HEE B =0.07232, B, = -919.43, B3
ZHERA Xl y = -919.43 +0.072 32x,

(3) {EBEMAY a 005 T, *hitH—o&iEEET BT RENRR,

dat (9.26) . FIAIE B HIRMHIX RS r=0.891 94, (57 F=38.9128, 48
EHAKT- o H0.05BF, 5 Fyo=4.9645, FREGIHTEREE, 4 — ek Ak |17 7 #2 64 [E)

HEH B, =0 MEEK,
(4) FiglizmERA X,
Ur |AF A R 70 000 T, Bl x, =70 000 7T, ARAMHHR—mRERATRE,
Yo = - 919.43 +0.072 32 x 70 000 = 4 142.904(JC)
(5) 8 MK 70 000 TR, EHERA ZHMEFXE,
feiak (9.31) iHE1G

— N2
5 =MSE°[1 +%+(x°£x) ]=334721.83

TEREHAKT a H0.05F, A tyns(10) =2.228 14, HRA (9.32) WHHETRERAXH
HIE (51X 8] A 2 853. 81 ~ 5 431.99 JT,

(6) 1 I4F Sl Fy 70 000 Joit, TR R A S ERE R XF,

Feha (9.33) iR

— N2
&2 = MS; - [L+("_°+_.’i] = 28 221.23
n L

Yo

EBEWAT o H0.05 T, iz (9.34) AitEZTHRRAXHHENEFEXEN
3 768.60 ~ 4 517.21 T,

ﬁﬁ £ T E I

LIug kAR B R EFHE K EIE .

9.3.1 Zyokiknl)Isny

£l )HE RS (Multiple Regression Model) RIAETR y K p M TR x,,%,,,
x, FHRIETH o BUER TR
AHEH— TR TR R 0 S AT BRI B — AR M B R Z



Tt ERE

1. ZMtOHRH—RE

WA (6] IR i — MR R
Yy =Po+Bix +P% + - +Bx, +£ (9.35)
MR (9.35) "L, BIUARHWEIERA p+1 BEHER B, B, By 5 B, ¥y IRARE
HER, AZ&x, %, -, 1, Ap T, HHEBIHp =108, WX oL RBIHER,
SHERI p=2 i, HETRERARE, ¢ HREHLIREDT, 4 e ~N(0,0%),
HHn AHNZR Yy Mp MAER x, x,, -, x, BIEHRKEES, KX (9.35) 74
RRERHEENIAE R, W] MM ERR R

Y=X8+¢ (9.36)
Hrh
N 1%y oz e Xip Bo €
y - ¥, X = Uooxy xyy oo X2p B = B £ = &€,
yn 1 X ) o xnp Bp €,

2. ZMOIPERTBVEREE
© REW & WEEHERHO0, B E(e) =0, RVMIHRIEINFT B D ARIFER SR %

( Systematic Error)

Q@ BRET ¢, WHEME, B Var(e,) =E(&)) =¢’, FHE B % H P78 5
#h,

@ BRET o, ZEWHIERO, B Cov(se) =0, BERFIRET £, Z RIME I,
AFEFIER, £ EFFIEIEP RS FLEFIHE,

LA E =T IEAB 2 —A XFR N Gauss-Markov 2514,

@ AT 5, %, v, x, GIREM e ZEMMEERHO, B Cov(xe,) =0, ERHTHE
iy Ky vty x, SREW o tHEMS, AFESEILLRNE. AT B, 5, -, 1, HHTE
AR, HEATBZEIEAMK, WEATRES X N —WBEME, A E(xe) =
xE(e) =0, AIHREX—EK,

© BXR =, x,, -, 2, WERESE n WK THIEp M1, Ba>p+1,

9.3.2  ZuettmIHAYED —Fellit

ERXFAPRRBIMGEHRADH, B (9.36) MITHE Y=X8+e, MG
Y = XB (9.37)



FOW THEREGHIETH

RUR RN R RA R X, ST Y SYUIME v A R LR E 6 =y, -y P
O &/, B

Q=S¢ =z = (Y-XB)(Y-XB) (9.38)
B, B (9.38).
(Y -XB)'(Y - XB)
Y'Y -g'X'Y - Y'X'B +B'X'XB (9.39)
Y'Y -28'X'Y + B'X'XB
MR (9.39) B KmF, HFALHNO, A
9Q _ _x'y +2X'X8 = 0 (9. 40)

~

P

Q

AL
B = (X'X)(X'Y) (9.41)
R (9.41) BIRSRIEAHBER B IFR T,
B19.10 9. 1 PR AFSEN A BOERA RN ERRE, AEHNHA
SIEAT R B, TES A BREAERA A M EEREMBHEER, AXEERL
#9.5,

F9.5 AEHMHRSEHFTHMEEMMERRBARE

A # k35 H e 4 B0 % FEER R/ T A EFRMRE/ T
1 1849 430 12.45
2 1854 415 14.48
3 1 870 430 13. 56
4 1 855 445 11.42
5 1830 485 9.86
6 1820 - 515 8.52
7 1803 540 7.55
8 1 801 515 8.05
9 1798 505 8.68
10 1830 535 10.08
11 1845 495 9.45
12 1 865 470 12.48

B3R BRRARND M ITEMITRE OISR,



236 ) ;O3 B K
B RAR (9.41) i oo R R ASE
(1) IHEEH XX, 15

12 22 022 5 780
XX = [22 022 40 420 922 10 597 985 }
5780 10597 985 2 804 500
(2) MR XX R, 45K (X'X)
1587.5958 —0.767 547 - 0.371 493
(X'x)™" = { - 0.767 547 0.0003738 0.000 169 4}
~0.371493 0.000 1694  0.000 125 7

(3) HEHEEXY, 8
126. 58
X'Y =[ 232 846. 76jl
59 987. 60
(4) BB =(X'X) " (X'Y), miifil &g

~47.929 5
B = (X'X)"(X'Y) = [ 0. 039 728}
- 0.029 96
RI48 EN T et A A
¥ = -47.929'5 +0.039 728, - 0. 029 9%z,

9.3.3 ZudettmIH iR R

. SBHERE

ZEHAEZF (Multiple Coefficient of Determination ) BAREZ R4, [miA7
BMEFTMESEEFIMMLE, AXMERSRK (9.19) #HF, —ROFEYEHE £
B, SHEBRRAERE, HEBIEN S, A
2 _ S5y

T ss,

ZHEAFRBHBEARE S B AL ERLEEE (Multiple Correlation Coefficient) , — A%t
PR E MR R E

Xt FEITAIERARGE, HERMNBEASHL, LRGN TR/IAELE
FTA0 SSy, HRLHLIE K ARG 1SSy, M ELEHEER » WEHEKTE, &5,
MM —ANTEGT EH AR EN TR, WASENE RN C BEAKTEE, BT RAH
TEZEBREMSBAERE ° BELEH, B TFETBMEE T BRI SR ENEMH,

(9.42)

r



FO® WMRSEFEAFH
R Tz AR E n MATRBIE p XA E RE 7 BUHTEIE R LR, WV
IEMIAE R B
2. BENZEHAER

BIFHLEHERE (Adjusted Multiple Coefficient of Determination) J&15iz FH B & B IR
¥op MEEAKZER n HTBRETHZEHERY, ~BREURKIBEMNHERK, A £
R, A

r§:1—(1—r2)n’j;1_1 (9.43)

BIENSEAGERE L WRENTBEURNEZERERR . b TBENZEHE R
r. BIRT ARG p MFEARE n, EECRBRHENTTT, —BRUBIERNSERE R
ra VPR FEAG I I Z TR YE RN T R LE R

3. OTE y, BNiEE

STE-—TCR MM A th—#, oAbk R R TRy, Mt s, 1B
ML TCR IR B S B R BN, JF HZ R4 sl iy, e %
s, WRRRETT MS; BT, ARKE, TE—TCRER ST a Y, s s, i
HMBER n -2; EZTTAEEHIHT PRy, MR s, WAHERn-p-1, 3T
AL A p=1, FHEABER -2, ZRENPHAXETTEM/MITE Yy, R
HEs WA, B

5, Ipf“ = /MSg (9. 44)
B19.11  RIEH 9. 10 p L A MR KSR T 5t 4% 38 BOM £ B A 4R

B,
BEX IMEHERE S BIEMHERE L iRy bR,
B asIRAA (9.42) X (9.43) Ak (9.44) HE
() iHEHERE S, &

(2) HEBEMHERE ., B
11

Pal-o(1-A) 2= (1 -0.80447) x 1 -0 871 09
n-p-1 9

(3) HEMITE y, MinEE, &

SS f
5, = e _ [6.054415 _ 0.820 19
n-p-1 9




T REHRE

9.3.4 ZycMmAiRN B EERE

TEL LS, PAFBEE AN EPAFRETEERRE. F£E2ouktERA
dr, AR EEFARRE T AER x WHER y RBE, AMEFTEXNEGTAER «,
AT B E TR, BRI AN B B AR x,, AT B TR R E R SRR
B, HiG, ZougtE R B E YRR K AL Ry R R A B AR x, BRI

1. oM 075200 E BT

X ZILERE AT R ) B E R I R NN TR A, REE N — R 28 p T
AR, x, -, x, BEMNEZER y FESEERW, Wk, EBROVIA p TR IH R
B WEAE N 0, RY

Hoil[)’l =B, = :Bp =0 (9.45)
HEBHy: B, =B, = =B, =057, BIEMpHHATE, x,, -, x, GATEyZ
B AFFIE B EEANER R, AERAKERNTERRRAER x,, v, -, x, SHER
y ZIEARR R, MIRREE Hy: B =B, =+ =B, =0 WATLIFEH, ZHp MEIHRHKL F2
HER, BAIGHIRERARSL, p AR x,, %, -, x, SEER y ZHFEE BEN
KAERFEB AW, Lk, XRMALFRN p MEIHR B hk, WEANFIHTEREEER
WL,

FELZTEMEEHaT, HARy KEBEEFITSS, WABEMNAR -1, BHEEF
J7AREOII T MSy BRM B E R p 0 X AR, AR B 25 M U7 MS, IR i E K

n-p-180 X 5, WEINET SRAKH K LERE R RS RIRME— A BN p fl
FB_HHBE N n-p-18F 35, B

SSy/ p MS,
SSE/(n—p—l) _MSE F(Psn_P_l) (946)

[FIRE, AT AR T 20040k R Z 0tk B S trid 2 AR B s 207 sy o
ek HERRGIHEAR, k.6,

9.6 KERRMTESTRMN

F =

E Rk W g f AHhE By FEESITE
L2 - SS MS

5] = R p R .. SSR/p
S SS nep-1 Ms, $8;/ (n-p-1)

sy
B i 53¢ n-1 MS; MSg




EoO® WHERB5FIEAFTH

Wp=1it, %9.6FIERN—OEYER IR 2 RRB A E— m%ﬁ@ﬂﬁ
P LT B, Wk 9. 2 — oA MBI 2T RS

B19.12  ARIEH 9. 10 P A TESAMHE . THHPAEIE RO RS B0

B AMETHOZITEEIRR Y = -47.929 5 +0. 039 728, -0.029 %6, , {EREHAY
a}0.05 F, #TREWRE,

M BN (9.46), RH F RRGHRETBEERR,

(1) #ERBix
Hy: B, =B, =0 (IEBLZIEH TG i SRR A8 3 A TES AR IR S A RA 8
FEWZIEXR)
(2) B FRRgEIHE
SSy
F=%,/G {f, 0 210;743% 2(;56675;7518 = 38,141 95
(3) gritHiy

HREMAKEaR0.05F, H—AHMEN I ME_AHER -2 1 F RRIEFEH
Foms(2,9) =4.256 5, 1T F & BGHHE 38. 14195 R AT F Rl FE, Frolihdg
Ho:B, =B, =0, IHILIEH M M5 B BRI A8 15 A TES I8 28 8 Z AT 15 B 38 K
VXA, MSitE TR REA BERREGE.

A B E AR T 2T RREK. T,

#£9.7 Exce “HR” ITASTHMOBFESINE

dr SS MS F Significance F
[ 4347 2 51.317 15 25. 658 575 7 38. 141 95 4. 028 93E -05
% % 9 6.054 42 0.672712 8 — —
B it 11 57.371 57 — — —

2. BETEx RSN

UETLAMEATRFE-AZRy SHER Y FAREN, MERZXALR 2 A6
HEREMB H0, T, RRATEx BERE, ARBIEHARRMES N0 MR

BEERNE, A
Hy: B, =0  i=12,p (9.47)
Hiwgit gl
T = IBi‘/VCHI,iH _ ‘Bii/\/ciﬂ,inwt(n_p*l) (9.48)

,\/SSE/(n—p—l) ) v MSg



- 240 - \ 5 % WK E
S (9.48) it c,,,,. WA (X'K) R LI 1 AT

R R A R ER AR « MAZITURERID TR R, &5 HKie s
e BRSO B R . HHHEDNARE « ARFHBEN, SRE—KEIA A
BENALE x, 2FHERE, MEEA TREATESER/MY, BEA RS AL
Wi, BRAHB— A BRABENALR «, EHERATE, SRR TRAEAZR
x AT BBV, B AR« HTIRE A RIER, 5€R 2 T 18I B ) A A A

e
BI9.13 SRAIAO. 10 hREin A ESATHS . IS OB R B , DL
B (OX) B

B3R WAL ICEIE TR y = -47.929 5 +0. 039 728, —0.029 96x, [ B, F18,, TF
BEMHKFEaH0.05TF, dbiTa EMHAE%,

R OB (9.48), KA F BBSIT BT R SRR,

(1) xtB, #irBEHKEER

JRREEH
HO:B] =0
B, #0.039 728, ¢, 0.000 373 8, M|
T = ’ﬁ‘J/r_zsoﬂ
VS,

BT to0s (9) =2.262 2, AFIHEIHRE B, K TRBSIHEKR THMERME, Eit
B Ho: B =0, WAL E x, SEARy 20 BA BEMREMKLER, FTLORA
RUEENAIRE, MR B TR BOR MR A IESRMR LS,

(2) X B, TR EEKR

R H Hy: B, = 0
B, 4 -0.029 96, ¢, 0.000 1257,
5 | fo
- 181/ = 3.258 2
JMS,

B, FIARKB, B TR IHEKRTHMIIRFE. KIiESFEER H,:8, =0, 1A
HAZR x, SHBR y ZE B4 BEMRIEMRRE,

9.3.5 =A% IuEtEmIY I RAETI

ERRT M ETEENAFBNERLE N ATE « WEEREBRZ S, S N E%
S TR EIR AN, fR(9.37)Y =X B, WTILHN Y, 76 A58 X Abpfhit



EOTX EREJEGTW

fH Yoo
(1) ABA v, S5¥ME E(y) RN
Yo = Bo + Bi%a; + By + +ﬁpx0p (9.49)
ichEEMELX, A
}’}0 = oé (9.50)

A (9.42) BH X, AR x, BAREER « /9 BE R X A,
(2) Ay, BEEKE N
Yo ¥ Sgt.(n —p—1) (9.51)
& (9.51) s, FE MBI RINGIT R ¥ MTTEZR Ry, B, RE & BREER
i, RMNABERn-p-1 M. H

£:§h+%+(n-fyuwr%n-iﬂ (9.52)
A (9.52) R X, -X X, 5 RN X 192,
P E(yy) BIBIE RN
5’0155»0"’“/2(”_])_1) (9.53)

R (9.53) s, KA RN 5, MHITEERIE ECy) B iR
Wi, s IRMBHE N n-p-1 891 0. A

Sy = Si[-}; ¥ (X -X) (XX - X | (9.54)

£19.14  AR4EE 9. 10 hiEig A LM . ZIEHT BN B EONECRHM S Bl .

B EREHAKE«N0.05TF, MiZEHTHMERECH 1 840% | JFURHH#84 510
Joit, SHEHHRIEIR AR y = —47.929 5 +0. 039 728x, —0. 029 96x, FE4T i fliil, it A
HEHM A EE X,

(1) AESRUEM skt

Yo = —47.9295 +0.039 728 x 1 840 — 0.029 96 x 510 = 9. 89(JT)
(2) 8 AESFY R E S XIE B
i s2=0.672712 8, FI(X, -X)'(X'X) (X, -X) =0.156 030 42, &

55 =0.6727128 x [ 1 +1i2+o, 156 030 24| = 0.833 736

BT 10.0:5(9) =2.262, WATHEH A WHRMH, HERFHAT o K0.05 THELFXIE
% 7.83 ~11.96 TG,

519.15 BRELH 9.9 P EHERABRSHAEN, AMORETERERAYSEN
A AXHEMEERRARE, CHEETZTERE EFERNEZBER, BERE
n#9.8 fin,



- 242 -\ % T % K B

%£98 EhERIFEAXHMEFREAN Jt
KK Hi 5 L4 F A LA BHA FAEBIH

1 3 050 68 750 35 200

2 3 840 53 125 46 120

3 4 100 69 502 45 280

4 4 800 81 066 57 210

5 4 500 76 582 39 840

6 3 900 60 621 45 890

7 5 900 94 164 63 530

8 4 800 69 266 54 320

9 4 200 67 024 48 860

10 2200 48 380 23 850

11 2450 53 100 26 150

12 2 100 44 840 23 510
OB 3 820 65 535 42 480

BR BRRERINIHS EFRARN EEXHBERAEERENE LR, AB#EE9.8
BRI T 2 R M IR 4 .

(1) FFUBEHERAXHAINLE, ZTTER FFERARAN EELHYATER
ZIURMERIA T

(2) HEBEMHAKF aF0.05TF, MiitaZ ekt ERAFR#TTEERRS;

(3) & HAESWAR 70 000 oG, EHESTHN 48 000 T, HimizdiERA I,

(4) EREFEMKF « H0.05TF, 8 EFHBBANT0000 T, FERIT LN
48 000 7T W, M ERA XM EEXIE;

(5) BFEWHKF a X005 T, HEEFEIKRANKNT0000 5T, HAEMTHH
48 000 G B, ZHERAZHEMEEXE,

@ R EAANITEARSITEE, A L0 IH T BHFHTRR AT

(1) #IEZoHERBPTE,

M= (9.41) HEB B, = -532.717, B, =0.026 544, B, =0.061 514; EIEHZHER
AHmE TR 5 = —532. 717 +0. 026 544x, +0. 061 514x,

(2) TERFEWAKF « H0.05 T, XAEHAIZCRE T BITEEWRE,

Bz (9.46), 1518 F=38.9128, MBEWKFE « H0.05HF, 5 Fux(2,9) =4.256 5,
F ﬁigﬁ%iTiﬁ%, ?Egﬁjé:f'@ﬁgﬁﬁl =B, =0 FIFER I .
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(3) BudzATER A X,
B 4RI AN 70 000 T, ARSI 48 000 IT, RAMIT R Z TP,

B R RA
¥ = - 532.717 +0.026 544 x 70 000 + 0.061 514 x 48 000 = 4 278.08( L)

(4) HE EAESIEA K 70 000 T8, F4E R A 48 000 JER, TR RA MK ER
AT
e (9.52) HHE

=51+ -’11— + (X, = X)'(X'X) (X, - X) | = 76 498.746 5

HEBEMKTF a0.05 T, t5ps(5) =2.262 2, ma (9.51) WitHEZETEREA S
BB AEX 8] R 3 652. 40 ~ 4 903.76 Jt,

(5) P& A RBA N 70 000 Jol, e R A G EEEEE X E,

FemX (9.54) IHREE

& = si[% + (X, = ) (XX) " (X, - X)] = 6927.098 1

Yo

TEREHAFE « H0.05F, gk (9.53) Al B A RASCHSENERRE Y
4 098. 80 ~ 4 466.36 JG.

T o4 T armEmsL

ELPRM AT AT, FEZHERy 5AZR « ZRNEEERER, ATRUEY
AR, BIELEE N RATRE L, SRR AR RS TR EA
Tt

LT LR P RSP el YA 07 R B2k Al ik

(1) it [H 5 gt

A B R

y = By +Bix) +Box; (9.55)
AR (9.55) BRI &) =«F, WABLPELE B iR FIE R
J" = Lo + Bi%, +ﬁzx2, (9- 56)

AR, AT LR RIS Ak s AT S T B R i £k [ VA T BRI R AL
(2) BRI
AAERE AR
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y = ae™ (9.57)
%34 (9.57) PUAFBBRARME, Hlhy=lha+ps, £y =y, o =lna, WEL
L ARRSE i TS AR 2

y' =lna" +Bx (9.58)
(3) ¥R R
i AT EUR A

Yy =a+plogx (9.59)

% a”=log x, WAGLHEALIE X B U3 75 2

y' = a+ Bx' (9.60)
(4) TR REBZ ML
FrA T -

y = ar® (9.61)

X (9.61) FAMBRBBERNE, Alny=lna+Blnx, 2y =y, a=lna,
x'=In x, WTRLAEAL)S BIRE (ol 07 72

y' = a + B (9.62)
(5) XUk [Ea 5 Rl
Fa s P S AT E i =
y = axx+3 (9.63)
Zy =y, &' =1/x, WIRERHLRE AU D 52
Yy =+ B (9.64)
(6) ST TR ML
A S kP &
y=a+;g: (9.65)
By =1y, " =", WABLRHALEH S Bk BT 5
y' = a+ Bx (9.66)

(7) C-D A=A FRRL I
£A C D A= R nlH 7
y = AK*[? (9.67)

X (9.67) B, y APl A RETFREINEEOR, FERMELGH C - D A - s iR
ATREEIE, BT R ARSI T =5k K LY R AR s AE
R o B R RAMGHR S, MK (9.67) FHFRHEAKME, Hlhny=In
A+aln K+BInL, &y =lny, A'=InA, K'=InK, L' =In L, WBLHISH C-D &/~ H
L EEpE



EIOWX HREBIEFSW
y = A +aK +BL

"f: Excel W F ‘.

HXE5BRSH

Bt C-DAF RHHEFREMAKKEALE, MESH, EALEKRTEFTEAODES.
KB Fa TR, LA Excel EAAX L@ 54T FHI A,

$19.16 X AEPHETE=FLB#TT—KRAZ, HEHNZLIHEIATRE=Z L
BRLA R, FRAZKTAEFERNET BEHE, 2KRI.4FTT,

£9.9 RAF=rLAENIE

wF ALA RS (L) /FA SXBRXFASE (K) /At BALFSH (CDP) /Li
1 39 3 150 9 890
2 28 2 550 8 840
3 41 3 800 11 450
4 19 2 200 . 6980
5 34 2 708 9 305
6 31 2 810 9 100
7 26 2 650 8 500
8 30 2 695 8 950
9 32 2 956 9 150

& it 280 25 519 82 165

ER KUABRD RIS EEL AL C-DAZRKRE A, BkEE0KE.

(1) s C-D & =R e Fr s iraibt®;

(2) st AL TG SR AT £ 2475

(3) &4 C-DAFRR9EFFF;

(4) st4Eiteh C - D A & R332 F A28 TS B 547

(5) ERFHARFQH005F, $C-DAFEBHDEFRITEFHEL;

(6) ERERKFaH0.05TF, sFC-D A& FHBKE )T & KHITEE AR,

(7) ZMEARKA0FA, FRAAZK~HME3000 24, ERALBENLERSE
BC-DAFRKEEFE, EEEFAKFaH0.10F, FARNEZAE=Z S LE AL >S4,
HFir A XL EAARNE,

& (1) C-DAFRKTAFHFTEMLE,

C-DAFRHEEBAFTFIEHA



;oI B E

GDP = AK°I?

AP, GDPAZEF =S LERNE M, REFIHNTH; AAHC-DAFRIHKFER
BMAFHA, AZBRLEHC-DAFZHGEIEVGRIE; KAZEEZFLFRXAEE
FAE, REFIBYTABN; LAGERZZ S FRAALARK, R BB FHE
A, 2 GDP' =InGDP, A'=lnA, K'=InK, L'=In L, RiF&MAEH C-D A F 2K &R
kA

CDP' = A’ + aK' +BL’
R, FHREMNAEER LR ARG RMLL R, B A Excel # LN S8, Tl
Bl H AR ATHZ S LHMRARS, S RARK S FEA BN LS SH
Hog b KA B, £ 910 FFF,

F9.10 EAF=FLREHENBEAMYIE

3, L'=lnL K =lnK GDP' =In GDP
1 3. 663 561 646 8.055 157 732 9. 199 279 425
2 3.332 204 51 7. 843 848 638 9. 087 042 156
3 3.713 572 067 8.242 756 346 9. 345 745 009
4 2.944 438 979 7.696 212 639 8. 850 804 196
5 3.526 360 525 7.903 965 634 9. 138 307 169
6 3.433 987 204 7. 940 939 762 9. 116 029 693
7 3.258 096 538 7.882 314 919 9.047 821 442
8 3.401 197 382 7.899 153 483 9. 099 408 811
9 3.465 735 903 7.991 592 282 9. 121 509 158

(2) sF& ARG KB AITME S,

IITEBLBERBHERMMAEE, RARRBTERDRASNHEERE, AA
EERXEFAXRBIAALETENARAMLLAN, T HAXHGBEETEIFATEAM LY
BEMDPEFE, A ZANBEAEINEFHIFLRE, i, T4l ahRg2mT,
FEFAAX AR, NEBILEEERERITIAE SN,

MREAD 10 PEHEMLEEFR O ATHAL, EH Excel “HHTRLRE” d8) “4g
XA TR, HHEMRLRHK

Wl “MAXER” LEGMEE, B “BMARE REETHRAGLRKEE LS,
FEABIRI 10 Poy AL B24 21 D33; £ “HAFX” BFAEPLEHIBGHF 5 X,
A A Es H5], Mikd ‘57 kb “BRELTFE T, BB LERATLES
ARG IRE, AR RTZRER, Y “BEETFH " &AM, “BAXR" P



EO®E WERSHIEFFH

PN BB EEAN, KO ETHELLE, fﬂlih’uﬁ')ézﬁui‘ CHrN KR
WE—iT; RERE “WEART, KAMEHE “WERER", BRETHEA “BST,
B9.5,

E oo
‘W*ﬁi r
A |
 EBw

19 ﬁﬁ&?ﬁ*ﬁ ©

SRS _,,,;..: :
CwHERRE: [
t*ﬁlﬁﬁﬁ&) .
rwaﬁmw

B9.5 “HXARE" THHXIEHE
Excel “HAT T REAE" b6 “MMARHE TRAGTHLRRLAO 1L,

®9.11 “MEXRY IAHHESER

L K’ GDP’
L 1 = —_
K’ 0.903 3 1 —
GDP’ 0.963 3 0.9555 1

WA 11 The, BHALZEME X LHMLARK, FARERSAEFABNE
FERALZ A ZIBRBGERMAAARE, LAREABNMAEEHBANBEZTSRATZNA
XBERE, FEFLHMNLARKAFEAAEZSMAGMXARHH 0.9633; F =k
ABRZREHEAENETEAGMELRIA0.9555 , AL AMGARERAE, TAHE
ABEZF LR LARBERAEELRT AL, FE2SLEAAETRAAREEY
e XA DED 2

(3) & C-DAEERKS)AFH,

BBt AMALEEHHEL Y, EH Excel “OWTALE” P& “m)3” LA, M
S\ FA,

WAl ‘T TAGEE (LE9.6), £ “YEMARKR REEFHARLEHK
WHAESAK, EABTARIOFPE =L E AL B0 8 K2 (E, & 4& D25 3|



248 - \ 7w B KE
D34; £ “XA{EMARIR” ZEEPHAA LT EZRBENELAHS, EAGPTHEI.10 P&
ZFL R A R F A KBRS A6 B RS, & B25 3] C34; P “HE7
HRR; £ “BAAR” REEFRAELGKFEANS%; £ “WHER” F, Bk “Wl
Rk, BARETKEH “G207,

ik
Y ESARS QO ‘
| mARD: ST
FAsD L
v EEE® . _ . '
FRHRRO
C HItERE R
 CHIftRD
m#EQ
A EegEO g
P |
9.6 “RIA" T HAKMXHEHE
Excel “®12” T A#H#H%9.12, £9.13 #2% 9. 14,
®9.12 ERAFZEItFHE
Multiple R 0.983 62
R Square 0.967 51
Adjusted R Square 0. 956 68
IR £ 0.027 16
HLoR A 9

£9.12 %, “Multiple R” % $ £49% Z4; “R Square” % % % 24; “Adjusted R
Square” 15 E8) § FHE R,

RI.13 HEFHER

£ F kR df Ss MS F Significance F
=3 5 2 0.131 752 0. 065 876 89.333 8 3.429 9E -05
# £ 6 0. 004 424 0. 000 737 — —

% 8 0.136 176 — — —
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%£9.14 SEMAITR

Coefficients AR E t Stat P-value
Intercept 4.871 089 88 0. 886 412 5. 495 289 0. 001 522
L' 0.310 087 13 0. 097 754 3.172 124 0. 019 267
K’ 0. 400 726 96 0. 148 159 2.704 717 0. 035 353

WA 14 TEFEHGC-DAFIKSEFEHA
In GDP = 4.871 09 +0.310 087 In L + 0.400 727 In K
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Hy: a=0 (BEAUNMLEEZEGZLAFZFLERBARLR 4 MK E5ZER =1
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13, RATORAREFS A FRERESFRAE, WRENH W R4S T
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NERA=BEN PR REE., HREKFEZE T THEKEY,, Y, -, Yy 8%
8, TEITE BR3P 3 5 R B LA 5E

2. RiNA
FAE N k. EHINANER BERABIIKTY ¥, K, SR EA
BRI REE S B AR, HE MR NACF g, BT



HH R EE
mmméﬁ ﬁW?ﬁ%%ﬁ~uu,ﬁYﬁ+YS+ NS ACLES A ARIES N |

Y, (S + S + +SU._ZY' B3l =]

- _ Y,
S+8 + ---+S-—Z =0 (10.18)

A (10.18) FEWH BRI, %%%ﬁ%%?ﬂkﬁﬁﬁ

RIENMEEER T BYIKF Y, MEKRKF Yy, MEHEFE T PEKF Y, Y,,
Yy WBUEKY, ZHEENERGENRVIKFE Y, Bk, SHENERNT R REEE R
M BIKERit, FTEMELEACFRER. 2204 LI R THEUE D H AR B 5B (a8,
DR Rtk BIANTERT ST — & i A [ T B O S P X R SR B R, s RN &
k. R, BARNARARNTFYRERE, HEREARKF Yy —BAETLRMRR

KF-EE
F10.3  FEREAGE 5 =R g i mk 10,3 Fin,
#10.3 E@geWins Fronr-RER i
03 B f B kg B4R
fadd 2 000 2 400 3 600 5 400 7 560

BR IR KD WIES Fram BB KE ., RiTEKE. IR RERE,
R REERE . PIEHEE | R K | PR E SOE ARV T B & e
TR RO
- B OREMERAXITES

U)VﬁﬁAﬂﬁ5$FmF§m%&% RREHERE . WREENE 0.4,

T 10.4 FERMBLAVIR 5 £ WIKR S

F 4 B4 B4 B EACES BHAF

FeR/ T 2 000 2 400 3 600 5 400 7 560
HKE ZH — 400 1200 1 800 2 160
il it — 400 1 600 3400 5 560
p. 9730 3 234 — 120 150 150 140
/% EH — 120 180 270 378
WK . — 20 50 50 40
/% SER — 20 80 170 278

(2) EMEAWIETAE S RIOEHM KR FHEBER, MY KEEY
Ty R AY = =20 -2 290 1 390 Jy i)



¥ 10 ® PBFAEFFISTH

THRBHIE (KTFH) S =ySy, =378 =139.44%
SRR K AS=S-1=1.394 4 -1 =39. 44%

10. 2 KBRS

10.2. 1 KSR #0Pr

1. [WBFRAZEEIIAR

Pof ] 17 510 T S e — B R R IE I R R AR L 2 h SR R R RME AR, mDRset
BIFES HH AREI R RRB A 4 28, BRI (7). FrA&s (S). EFEs (C)
AR (D).

KIS (Trend) JEARINEIFIE— DM KEN, Frgim Eaim &R
e, R TR R RO E RN RS RS IR P51 RS o o R 2 e 2 A
P& £ E R TR S L HHSUR EAT S . KB BRKHEA SR AR LR
EHR) o AL (Linear Trend) MAELPE#EH (Non-Linear Trend) P, 7ELTFH M
W, KIEEEERBR 725 AR BB KR EEERRE, FmiOiaEEn
SRR P AR R

ZTAEE) (Seasonal Fluctuation) 48 HHE FF5I LL—4 8 MAKA MBI Bsh. EEBT
EHY, FNESE—ME ROENERES), ERZIUREAL. ARIWE. TERE . X
HAIBEERREM, E—FPBARAEAMNNRE, FH AN HEREERNTLAERIL. 308
shl . REE . Rl BRI E,

&4 (Cyelical Fluctuation) R igHEFHFESKPEH N —FERER . B
HEIGHNIERES) . RS A —S N M, B R R TEHE ., &FRENES, &
HAHTARRIWI 51 R B3 8l

AMAES) (lregular Variations) B M#IRAEZN, RI5HFEIFIIFER M KMAAE (1),
FNED (S) MEFHLS (C) WRZHZIHIN, LK. BRYERSEN—FIEER
(SNIE | LT Bt} g i vy

2. WNEREIEDRROUERR

RREEE (1) W) (S) . 1833 (C) MABMAEZD (1) MEE F3 5
Bk, REHXEEHHEEB—ERNTAAGER, WRRREY SHARE B



I+ ERRE

ﬁ&ﬁi%%%ﬁﬁﬂ SRS [H) P81 3 R B B AR A

RiExtatE S RS AR Z AL RO RIBEE, 77 LA AR5 N B [A] 51 22
B I E SR —— AR R TR

YufEEFIP KA (7). F94ES) (S) . BH%sh () MARMAES () X
4 RSN B RBAMK T RAGREK, BKEFIIR Sz (V) RIAEMHAREZD)
BB, XA

V=T+S+C+I (10.19)
R AIEARR, TR, ¥, T, S, CAT BRI
et ] b G 4 A0l PR H B R A Uy sNA SRR, RIDRE I fe) R 51 Y SR (Y)
RHNEFHHERZHOR, XHF
Y=7-8-C-1I (10.20)
W ARERE, EFRIEER, Y, T HRHEXNE, S, CHT M, — WA EZHEE
Ao HTHXTECRA EEAAT e, Rl RR 1 EREA.
BEAt, AR R R AR R R 45 505 TR SR R S T T S o ) R B AR B R R
HARBEITE

10.2.2 gk

WEKRBHMTEGRE, PMBETF/REE . 5T K%, BsiEs%k, B/ FEFE
%, HoBah VIR —faim iR B K B2 e 8,

MB35 (Moving Average Method) 2452 HAHS sl |38 i 8] /5 5] i) 1 i S B BB O
MR, WA FRE. EEESITT, BB S8 ERTE, BTy
B—rich AM,,

1. BRBEES

I3+ (Simple Moving Average) JZAELL ¢ I 212 BT K #1 % &K F 1 fo B ) Bof °F
BBAERE ¢ + 1 IR R BV BRMER T EMEE, E83FiTh, KRV BIER,
BohiE ey K fRsh RN K s T,

BT B S Y, s Ry TS0 K TR ] RS S ¢ - K + 1 TR B AP B ¢

WA 7K 49 1 (8] tf——W%&¥ﬂﬁiw%ﬁ%%ﬁ%ﬁmmﬂ%%%u%%

LBl A T, e N £+ | BRI SR, N B, o

BT HEY R RIES R ERIES EHSEE £ RS E T8, RAB BT
WRAE, SRR B3 PR R A P P B P s T4, W E YRS —%



¥ 10 ® BrEFFTIGH

BAMER K RSBk, Bl PBEmEANRIEE. ﬁﬁiﬁﬁ@?—?ﬁﬁl{ﬁﬁﬁ h4r
W T SR K R AT RO BOR , RS XT R ERE  RUR I [R5 o3 AT
2 Gl SR . S BRI A BT R, AT RIREE T M
ey 3i
&0+ 1 AR EHBEF,.,, Hh

K
Fro = Yo = (Vg + Vg + 0 4 7)) =1fz (10.21)
i

t+ t=

M (10.21) AW, BT REZEHBEN X, %ﬁ]f (10.1) HEHEHH

FEm RO AT, s, TTA R R B P A AR, A
Y, -Y,_

Fon=F +=— (10.22)
MR (10.22) MRISBITIBEHEAN, FTREMEA M E N+ | AR
llz‘il‘g},ﬁ‘milﬁ F1+1 o
£110.4  FHETTIE 16 AERIRA O B AR FREERIE 10.5 Pim.
F10.5 FIETHE 16 £ A0 B AHKEENR %o
SEM 1 2 3 4 5 6 7 8
BRMKE 15.3 14. 8 14.2 14.3 14.1 13.9 13.2 13.8
10y 9 10 11 12 13 14 15 16
HRMKF 13. 4 13.4 13.1 12. 4 12.8 12.6 12.5 12.2

Bk RAEREIER K 3. 5. 78, AHETIE 16 LR AN AR K RATH A

ZFH .
& REX (10.21) iR, /¥K10.6,
F10.6 RHHIE 16 FAOBREKERNFHLN %o
. o R B P I I [GE == 2 RStk
whr HheHE K=3 K=5 K=7 K=3 K=5 K=7
1 15.3 — — — — — —
2 14.8 14,77 — — — —
3 14.2 14.43 14.54 — — — _
4 14.3 14.20 14. 26 14. 26 14.77 — —
5 14. 1 14. 10 13. 94 14. 04 14.43 — —
6 13.9 13.73 13. 86 13. 84 14.20 14,54 —
7 13.2 13. 63 13. 68 13.73 14. 10 14. 26 —




®HitHBEHKE

gx
il B8 0 it 44 1] 5L 3 - 15 FiL il L
Pl i K=3 K=35 K=7 K=3 K=5 K=17

8 13.8 13.47 13.54 13. 56 13.73 13.94 14. 26
9 13.4 13.53 13.38 13. 31 13. 63 13. 86 14. 04
10 13.4 13. 30 13.22 13.16 13. 47 13. 68 13. 84
11 13.1 12. 97 13.02 13.07 13.53 13.54 13.73
12 12.4 12.77 12. 86 12.89 13.30 13.38 13. 56
13 12.8 12. 60 12. 68 12.71 12. 97 13.22 13.31
14 12.6 12. 63 12. 50 — 12.77 13.02 13. 16
15 12.5 12.43 = e 12. 60 12. 86 13.07
16 12. 2 — — — 12. 63 12. 68 12. 89
17 — — s = 12. 43 12. 50 12.71

MR 106 h¥lE, LHIrEE (LK 10.1),

15.0

15.0

14.5

14.0

13.5

13.0

12,5

12.0

%o

& 10. 1

R 16 45 AN 0 A AR R 3 F 1407 &




¥ 10 ® BTEFFIPH

Em1%4%ﬁ%m¢TVﬁﬁﬁmﬁkﬂﬁﬁﬁ&$%*ﬁﬁ%(%ﬂ” U&
BahERE K 4103, 5. 7 HIE RS THRME (12, 3, 4), SHKER3 I, 5|
17 G AR A TR, 101, EEREAR (RFI D) MESEERR, MEBsT
MR B ) B A0 A A, I BB K fBREBA, TRESNBEEEE,
ARG K RS M7 (RFI3 ARSI B, FREAKFETERT . M- TREk
., BAER K OBMEEK, FABET R Saa e, BARE. HHEF2
T R ARt (A0, BailmRE K B TR AN TESKEREOR MBS Sl TR K YL
B8/ NGTTER R 75 MEET R R B TR, B K ABEAR TR A E T
F, BB I L AR A A

M (10.21) FIR (10.22), BEBHFEHN FE-RERTRENRE, 54
/K, SXPERREERE , A SO R T A BT I A0 20, BRI P BRI R 2], RS EE B0 F
W — A, AN S, FSC L, BT BN R 20 0 5 X B0 (A A 5 e B BEK —
B 37 2 T e 200 OB X T S RO R B S, IR T AU BT

2. NIRkeslL

IR BT (Weighted Moving Average) AL ¢ B %1 Z 1 K 3918 /K- By AU A
XA ¢+ 1 B2 R AT R TR SRR, FEL W, A [ 50 P @
BB, W+ 1 2B ARIME F., Y

1

Fm = Z = _K"”_—(Yt-xuwt-xn + Y1~K+2W1—K+2 + o+ thz)
z Wn—K+'
K
2 YokaWoor (10.23)
z W -K+i

Ef(mZﬂtM%%MVWU*mgﬂﬁf%uﬁE — R LA ¢ B 20 R RURORUE B
K, SRIEIETTEDS, LSS g 2 T 2 AT F 50 0o U e Ay K R B B, BT LA,
A ST H RSB H TR, RAXMR (10.2) sy it B S8 7
PR A INE

HFR (10.23) PRZTREL W, MBIEEAHIE, E5NAE shF L S — 8
WA EAL, G—FBE ERRT ISR, TR g T X —
Al

10.2.3  RECEHE

FROF 9 (Exponential Smoothing) Z#5LL a(1 —a)’ AENEFHEFEF 58 ¢ - T EHE HIAX



268 « ) ;I F K E

B, HRMRAERE  +1 BIRIERKERTEN B ENEE, S a(l -a) B a RN
RECEFR N PRE TR, HBENO<a <1,

WECF A —RIEBCOE N . RO M IS E %, Kb —KEEPE R
BA—MPRETFHEHEFE TS, AN EHME— KK ER (Single Exponential
Smoothing) , —IRKIGPFHEIEE ¢+ + 1 RZWTWE F,, B ELARX N
Fo=aY +a(l —a)Y,_, +a(l -a)’Y, + - +a(l -a)"'Y,

t+1

= ia(l - )Y, (10.24)

A (10.24) ATLIA B —KIEFCE R BIE F,, o8 ¢ + 1 B2 RTRTA BB K S 1
- BEARPEE, A (] -a) FEEEKEERET « WEESIERIER, S0 +1 MZp
PR R, HABNZEE N, 3 HAS (1 - o)’ B SEBEEHNERE, e T
HWHET « BE, FHET o FIRERL, BET 1, (1-a) @/, B a(1 -a)’ B%IE
EIEBOERA BT, FL e+ 1 A2 M BIR X RIS BRI I F L i
T F,, RABBAER; KZ, FRET o WBEB/N, B3 a(l -a) HEE 25K
R EBOBAS, TR+ 1 R AR — RS BT R TOIME F, A, X
ME F,, BB,

B (10.24) AIRH—WRIEECEHEAREL R, H

F,,, aY, +a(l —a)Y, | + a(l - oz)zYt_2 + +a(l —a)'y,
a¥, + (1 —a) [a¥,; +a(l —a)Y,, +a(l —a)?Y,; + - +a(l ~a)?Y, ]

-2

aY, + (1 - a) Za(l —a)th_,_j =af, + (1 —a)F,
—KIEECE R R A N

F..=aY, +(1 -a)F, (10.25)

FIABEHEAN, RERE 2B F, f 2 0LBE R B ACERE Y., LR
BT o g AT DU SR IO Bl ¢ + 1 Bt 2B — RIS B BRI F |,

B110.5 fARRFE] 10.4 RN 16 FLRA D HRBKERAF, HLHEMN
% 10. 5FT7R

Bk HAEVEHAF 440005, 0.25, 0.1 i, XHEATHE 16 LKA D B R K%
FAT— RIGBOF- 1 7

B mREsL (10.25) HEEFEMAT ARM KRBT EEE, 5%10.7,



210 ® BTEIFFI9H (i
#£10.7 EiEHiE 16 EAOBREKEAIBER TR %o

—RIERCF i

i YR
a=0.5 a=0.25 a=0.1
1 15.3 15.05 15.05 15.05
2 14.8 15.18 15.11 15. 08
3 14.2 14. 99 15.03 15.05
4 14.3 14. 59 14. 83 14.96
5 14.1 14. 45 14. 69 14.90
6 13.9 14. 27 14. 55 14.82
7 13.2 14. 09 14. 38 14.73
8 13.8 13. 64 14. 09 14. 57
9 13.4 13.72 14.02 14. 50
10 13.4 13. 56 13. 86 14. 39
11 13.1 13.48 13.75 14.29
12 12.4 13.29 13.58 14. 17
13 12.8 12. 85 13. 2% 13.99
14 12.6 12. 82 13.17 13.87
15 12.5 12.71 13.02 13.75
16 12.2 12. 61 12. 89 13.62
17 - 12.40 12.73 13.48

F£10.7 PHE-FH—VIIRECEW|IA F, AFE, RSB —FNE FERAKF Y, A
Y, MR EARTEE(Y, +Y,) 2 PR REE Y, XRME TR R ERN—
Ml HNER Tk,

HHER 10.7 sh¥E, SHPrgA (JLE10.2),

B 10.2 iy 4 AR B HZIRATIE 16 FA 0 BRERBHLhBEE (R51), U
REFHBEF o #0.5, 0.25, 0.1 5, BEHAD BREKEN—KBBCEREUE (R3] 2,
3. 4), He, LbRBIE (R0 1) WESMEERK, FHEET o X0. 1 BHEHCFREE
(R¥14) B/, TIRBEONBEEREE. WK, ANEFIIERHE T REERN (NF
Bl), FEEF o BE/DHITRALERT R E EJ7; L EFF 28 ETHEER, FERT
o BUE/NOFTERRIGE T, REEERET o« BEDMHEEFEREPAT TELKITH
¢ ZIIME R, BRI AB A AR AR AR X 5 AR



LT FRE

edlp—  FH 1

wslfboos 32
i ol A3

14.5 W*m o

\/\" *\v‘% ¥ om B ORIM

14.0 \\%&" %M
Aora,

13.5 v Q‘_\ - e

13.0
12.5
12.0 1 1 L i I 1 1 ] I i 1 L 1 1 I I !
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
F 4

B 10.2 BRI 16 4 A O H AR RIE 80T i i

10.2.4 BERIBIGH:

(PR B F S RUE /R N B (LR — PR, ARTRZ )G, ke + 1 %I
PWEE, FFEE—TERK. R RROEERE, T, EFEH4HEERARMNE
EX KRB HATIR AT X T RIEEHRR AR RHEEFBROER, EE
WAFTE R E Y BB S M — BB FE AR AR . W . KEIMR KA, B URN
FEAR BRI B AR

A GHEEE 9 B A 27 B0 [P VA B R L 1R U 3 T SR PR Il Uy R B
S5, BREESEFAE TR ARRZRIGHERER, RERREY KRS HE—
BOR AL [l HERS B 2 B R O SERP AR B RO ML AR, 1 I s B BB R O LR 6 2 Y
/R,

. SMERAING

MY P IS W 5 — SR AL A e 1) HE RS 2 B AR i Kl A R AR Bk 3
mF, W] DR AR RRDE AR A sh M, R T HCRTRI AT, RN
Y, =a+bt (10.26)



%10 ® PEFFHH J- 271

K (10.26) MELHBRAFR, SFERBENE, Rb, ¥R EFFIE  HEREKT
Y, K EME; o NHERRTE Y H1 LA o MaRANAE,
BB/ S, TS RIRMERE o« FIRLER b MR N
na+b2t= ZY } (10.27)

ad t+b> = >y

m (10.27) Al

a=Y-bi
bznZtY—ZtZY (10.28)
ny - (>1)?
B110.6 g 1991—2005 4E LIORE = B HHEINE 10. 8 Fimw,
F10.8 KA 1S F@EER 7

F4 1991 1992 1993 1994 1995 1996 1997 1998
fs 4 540 580 620 660 705 780 840 880
S 1999 2000 2001 2002 2003 2004 2005 —
i 920 950 985 1025 1 040 1 060 1095 —

BR WRASHERRIGIE, Sihzdlk 8 1991—2005 44 15 ERORSG = B A4
YEEH T, HBHLERLTE 2006 FEEH =&,

B HSMTEAE 1S FLDRETBRINARKERAFESENEBES, REX
A (10.28) RAhiTHZEMIE 15 FLSRFEFBIZEBE TR, FxH k7 2006 F5H
PR AT T

(1) HBURRBRITERR, Ml 15 FLORE B R RKF R ERERNZ
YRGB HATHIEHIM

B 10. 8 FUBLHMPTR B MNE 10.3 Frs, ZIrek EBng s 2 %Ak 15 4
LIREF BN ERKEFEER B

(2) HHEZAIIE 15 FLORE BN A RAKE S E « HHEXREE, MREZRRHL
HHXXRIETER D

RSB SE  MHXRE=0.990 5, FXWRHETEEERR, A TREST

=]
T=0.9905x |—  _25.963 3
T 1-0.9905>



I+ ERE

1100 /
1000 /
900 /

800 ///

700 /
600 /

1 1 1 | | | L 1 i i 1 | | 1 i
00, 2 3 4 5 6 7 8 9 10 M 12 13 14 15
4}

B 10.3  RAim 15 LR B IR K

ZTRBSGHROAHENn-2=13, £ a/2=0.025TF, ft,n(13) =2.1604, HF T
BBGTHER T 0.0 (13), 1848 Ho: p =0 BEREE, ASMXAE 15 S LORF - B A
JEKF-5 it ] ¢ Z BT B MR R R

(3) BHA (10.28) fEithixdilbiE 15 FLORFE-BPREBE TR, WL 10.9
Fi7R o

F10.9 Ridin 15 FEFREMERTEITAER

-~

Ay ¢ Y, i, 7 Y, (Y, -
1991 1 540 540 1 555.71 246.75
1992 2 580 1 160 4 597.08 291. 84
1993 3 620 1 860 9 638. 46 340.71
1994 4 660 2 640 16 679. 83 393.36
1995 5 705 3525 25 721. 21 262.71
1996 6 780 4 680 36 762. 58 303.34
1997 7 840 5 880 49 803. 96 1299.00
1998 8 880 7 040 64 845.33 1201.78
1999 9 920 8 280 81 886.71 1 108.34
2000 10 950 9 500 100 928. 08 480.34
2001 1 985 10 835 121 969. 46 241.54
2002 12 1025 12 300 144 1 010. 83 200. 69
2003 13 1 040 13 520 169 1052.21 149. 04
2004 14 1 060 14 840 196 1.093. 58 1127.84
2005 15 1095 16 425 225 1134.96 1 596. 67
& 120 12 680 113 025 1240 12 680. 00 9 243.96




¥ 10 & BFEFFINH

B 15 FRSEE R R ¥, =514.333 3 +41. 3751,
(4) FMIZ AL TE 2006 SRR E, MBLAWARBE IR, $1=164

¥, =514.333 3 +41.375 x 16 =1 176. 33 (J i)

Wit ized b FE 2006 4B i)™ B 1 176. 33 Jyn,
ek AL Excel “ABT T RE" i “EIRT THERMEAPINLEEETRE,
HFA RS BEEHTRE,

(5) gitBENKE,
i Excel “[]J5” THZAMMFE 10.10 “HESHHER" MF10.11 “SHMIER" AKX

WA, WO F KRBRSHE N 674.092 4, “Significance F” {2} 1.381 18E 12, RIF b )2
RIS AR 25.963 8, Hop fii 1.381E - 12, HATLMEM AN, FriflG Rl

Y, =514.333 3 +41.375: 2B EK.

%£10.10 HESHE

ERER df SS MS F Significance F
EA5H47 1 479 329. 38 479 329. 38 674.092 4 1.381 18E - 12
L 13 9 243. 96 711.07 — —
Bit 14 488 573. 34 — — —
#£10.11 SEETE
e 2 Coefficients AR E t Stat P-value
a 514.333 3 14.489 2 35.497 8 2.498E - 14
b 41.375 1.593 6 25.963 8 1.381E - 12

2. T RiEENG

Yy B OIS R — SRS AR R 2 B WA TS, aT IEERIE K
B £ 7 B R AR B AR, BHITRIC B A AT, IR TR N

Y, =a+bt+ct’ (10.29)
BN, WBERERESE o, b M WARETER
na+b> t+ecy = Y
ad t+b> e = XY (10. 30)

a> +by eyl = > Y
$110.7 {BEH 10.6 PEANEH 1991—2005 LUK 15 F = =2 WEEE, KiHE
HEEEHE Rl MKRIE,



- 274 « N\ | 5 B KB
BR ORI RIS s, itk B 1991—2005 £ 15 LR EF- B
Pk EE R, B 2006 4FF /=S

B TR 15 FURET RO EBKEREEFAREN _RliRBEATER,
S AFE Rl gBR G, HRARX (10.30) it Mz alkil 15 FROREFRK K
ik R, HXHZ Al 2006 45 FF A0 5= BT

(1) B A ERITEE, X&EFE KK BERFTIL M, fE 10.3 T4,
AL 15 A LAKAE P B P B T PG 3t 22 B AR 1) b AR 0 O R ARIE, M TTA W
AR R BN K AT R A B R,

(2) THEZAIIE 15 F LSRR A BKE Y S5itE] ¢ (07 & & HXLRE, WHE
ZIRIEYEAHDC R R TE M (W 10.12),

#10.12 MXXER

! I Y
t 1 0.972 4 0.990 5
o 0.972 4 1 0.936 2
Y 0.990 5 0.936 2 1

R0 129 Y 5 ¢ X REN0.936 2, W HTREVRL, Wi THRRLEH

T=0.9362x |— 15— _9 604 6
10936 2

FEREWKF 0/2=0.025F, FHtyps(13) =2.1604, HT THRBSIHEATF thos(13), 18
#Hy: p=0REME, AAY S ZHGEREENRMEMLER, AT 15 F0I%
FmRBRBKT Y 5000 ¢ 2 EEBERN IRBIRXE,

(3) 1R (10.30) M3 HZAIT 15 FLSRE B Ikt i hig,

ATLAE R Excel “4p87 TREE” Wi “[BIE” THEHTEARGN RS BBy R, i
HAUA TR BEEHTRE ., i adray

Y, =457.318 7 +61. 497 8 — 1. 257 7¢
(4) Pz 7E 2006 FEH &, mla _wihRBRHE, S1=16, &
Y, =457.318 7 +61.497 8 x 16 ~1.257 7 x 16> = 1 119. 32( Fjlit)

AR AE 2006 4-BE B =B 1119, 32 i,

(5) ZitBEHRRK,

A Excel “[EJ1" THAHRMFE 10,13 “FESHER" ME 1014 “SEGHE", £24it
TXHUS M KR BB EH TR B ER R A LB,

MABETRIT BEERRE FIRBSIHEN 1 072.244 6, KFEHBBEFTEKN F &
WHIHE 674.092 4, F KRS HEI Significance F 4 2. 968 96K — 14, /NTF M H I



%10 ® SHEFFSH N - 275 - |
1.381 18E - 12, HFRWI =KL B BIOMRED K TRIEBT R MW BB
PHE % ~5.366 7, 3 P-value 25 0.000 168 96, LB 15 4F LUK 4™ R RRAT ¥
St e Z A B AWM IR KR, TOMA B EITRERE T IR 2 718. 72 M)y
K 226,56, B B/NFIRAMBH TR IRET A9 243.96 ML K% 711.07,
B AR BT TR BB N TR B SR, TR BT R T — 4
BEHKM O HNE, AROLRE TR,

®10.13 FESHE

ERm df SS MS F Significance F
B4 4 2 485 854. 62 242 927. 31 1072.244 6 2.968 96K — 14
B 12 2718.72 226. 56 — —
it 14 488 573.33 — — -
F10.14 SHMHITR
HE 2% Coefficients PR t Stat P-value
@ 457.318 7 13.407 2 34.109 8 2.564 6E -13
b 61.497 8 3.856 0 15.948 8 1.923 6E -09
¢ -1.257 7 0.234 3 -5.366 7 0. 000 168 96

3. IBREGHERNG

BRI ZAER) (Exponential Curve Model) 45 5 UGB SIS MBI AR,

MY K I 05— BOR AR A ] M 2 B0 b LA G 0% K B T M A 78 sh it
A L3R F R B 28 R R R U SRR M, ATMCROTRIM A . eSS R, 55K
A 50 e L 7 P G 3 B B — S R ST AR . M R RAE 2 B IR AR A [ 5 1Y
BRKHE A, MRV EARBMARY, PR AR,

B TR N

Y, =ab' (10.31)

A (10.31) B o R b HARHOTEESEL. SR (10.17) BT, 3HHX (10.17) 25
R (10.31) MIBER, £ Yy =Y,S", WLIEHEENEMAHATE, HESK e WayE
XEBTFEIKT Yy MHESH b HETTHEBRE S, FRE—KBIS TR R
IR b BT RIS, #a>0, b>1, WK b -1 (EFEMEK, £a>0,
b<<1, MI4HE b1 Hys .

A (10.31) SEMA AR R EEAXTE, BHHERIHE TR R,
AL

B2t



HI+tHEHE

InY,=lna+t-Inb (10.32)

t

/b 3k, WTLABRIRAE In o F1ln b MARMES N
nlna+lnb2t = ZlnY
Inadt+Inb> ¢ = > dn Y}

i3 lna Min b 25, MAMEUEHE, WAAREEMETERESE « f0 b HBUE.
$110.8  FE Ak [ 19902005 47~ -4 B SRR N« 10. 15 FR.

(10.33)

F+10.15 b 1990—2005 FE 4 B EER « AT
E4 1990 1991 1992 1993 1994 1995 1996 1997
i LB 200 240 250 260 280 260 360 390
FE 1998 1999 2000 2001 2002 2003 2004 2005
i B 410 480 490 580 650 780 760 850

Bk ECRARB SRR LG ik, Mtz lk A 1990—2005 474 8 S8R B F5 Holl
KA FE, HITHRAAE 2006 FEENEE S,

R HAEXTE 1015 PRATE SEBER R AR, BEN R B2 )RR
B RBUBE St ¢ R E A B E R BT R, SR5RAR (10.33) kfE
Tz 1990—2005 FFH & BB B BRI R, BREAAMAIOHEEhEaE TR
Xf 4l 7E 2006 55 )45 8 BT B

(1) “ZtEfb” b3, Y& FREE BEBHRIR HAXTE, 75 Excel F3% F B SR 4 ek
% In, BDW]IRTGHEN A HARXTEOEE, 0K 10.16 fln ¥, — R FiR,

(2) HE In Y, 5BfE]  WAHXRABAEEEHER., dIn Y, 71 BAETLHTEH A%
¥ r=0988 4, MAHHITREERE, F TRERSEIHHE

T=0.9884x [— 13 _24 363
1-0.988 4

FEREWKY /2=0.025T, HEHENn-2=14 1, & t,(14) =2.1448, HFT
BB SETHER T 1005 (14), HBLIARZA “SiEh” B2 EHEFEHESE Y, 5
B TH] ¢ 777 B & AR X KR

(3) B (10.33) fhiTHhizdl 1990—2005 FH5E BHMERMR B E,

] LU# A Excel “aMr TRE” iy “FIF” THE, HHE%10.16 h “L¥ib” 4@z
JRRYEE, TR HAFIRIER BRI, HAEESNR (10.32) BT ERES

B2, B Y, =5.177 8 +0.097 798 641, % In o Fl In b HIFRIBGEE, ENTEDSH R
BHFEY, =177.293 1 x 1. 102 948°, & i W3 10. 16,



2 10 & PBFEIFFISH
#10.16 F U 1990—2005 £ HE S TEHHBEBRFTRTER

SE4} : Y, InY, (Y, -1,
1990 1 200 5.298 3 195.55
1991 2 240 5.480 6 215.68
1992 3 250 5.5215 237.88
1993 4 260 5.560 7 262.37
1994 5 280 5.634 8 289. 38
1995 6 260 5.560 7 319.17
1996 7 360 5.886 1 352.03
1997 8 390 5.966 1 388.27
1998 9 410 6.016 2 428.24
1999 10 480 6.173 8 472.33
2000 11 490 6.194 4 520.95
2001 12 580 6.363 0, 574.58
2002 13 650 6.4770 633.73
2003 14 780 6.659 3 698. 97
2004 15 760 6.633 3 770. 93
2005 16 850 6.745 2 850. 30
&it 136 7 240 96, i71 0 7 210.35

(4) Wiz 4 L TE 2006 FFEMBHEE S8, Mg MissihEs ®, $:=17, F
¥ =177.293 1 x 1. 102 948" =937. 83 ( Jj it.)
Z Ak 7E 2006 4F 3 B BV 937. 83 T e,

(5) GiitBEHRE, .

H Excel “[BHH" T2 A7 K8 ol LU FE b 58 BUA B B BRI . g i 3
PEARRE T AR ML B Z AR M E R T B CEE, T RBE R
X (10.32) BB BAM T RN T E 0 MSEAEIHEN, WK 10.17 Gl 7 HEN F
K86 40 iH{E 2l 593. 555 5, “Significance F” {4 7.30039E -13; £ 10. 18 FH THRIFE O M ¢
BEgiH AR 24.363 0, H p{EA7.3E - 13, fEM3ERE E, ATRMELE LG B0 Bkt &

Y, =5.177 8 +0. 097 986 4¢ J: 5 [,

®10.17 AELWR

E=31 % 307 df ) MS F Significance F
[EH 4y 87 1 3.264 453 3.264 452 9 593,555 5 7.300 39E - 13
¥ 14 0. 076 998 0. 005 499 8 — —
Bifr 15 3.341 450 — — _




KT FERERE
#10.18 BHHITR

5% Coefficients AR E t Stat P-value
a 5.177 804 4 0.038 89 133.138 8 3.995E -23
b 0.097 986 4 0. 004 02 24.363 0 7.3E-13

4. BILIENESERNG

B IEIE B2k EIRY  (Modified Exponential Curve Model) J2TEF8 % LR HERI LR 340 T
—AERO K, HEBMEE v ER T K MEARBEER, YHEYRHEBRE-RE
FEAEAE R BRI K, PASIN K EBREE, HRKEEKE RIHER 2 3 JLT B AR sh
BRat, ALK REIEE BO S BR WA AT Sl a4 < B A 43 4

BIERBR TR RN

Y, =K +ab’ (10.34)
X (10.34) PHK, o F1b HRBPHHSE. BR, Ha>0, b> 1M, t>-w, WY,
—K, Za>0F0<b<1ff; too, HY K; #£a>0, b>1Hf, t >0, MEF Y >,
— Bk, FELFERMRP, BEHRBMSEREBE A c >0 0 <b <1 HEEFTHA.

T IERS S R BRI T — D B B R E S5, A R 8 A A bR SEBR
TR AL AL 3, (8 R AR RSB TT B S . BR 1 nT LUR R0 3R 4R
Yefg /D Z ek AR R K R B G R B BT, — el LR A = MR B IE 45
BT RIS EK, o M b,

EMEEFERATHREFEINRGSECN 3 K BER T BRICRE, MR EFIH R
RIBIKE-E5 R 3 RS, BAEAMTECH m T, Mk 7 3 %X, 7EER FREEH 3
MEHESE

WEHEIFS) 3 MR AW ERBEKFEZRMAHRN S = Z.Y‘ , 5, = Z.Y’ M S, =

3m

Y, %

t=2m+1

S, =mK +ab +ab’ + -+ +ab"
S,=mK+ab"™"" +ab™*? +--- +ab™ (10.35)

S, =mK +ab™"" +ab®™*? + - +ab™"

BULTRERIE n MAAX, B

S, =mK +ab+ab® +--- +ab"

=mK +ab(1 +b+b +-- +b™"") =mK+ab(bb _‘11) (10.36)

my



¥ 10 ® BrEFEFisH
S, =mK +ab(b™ -1)/(b-1)
S,=mK+ab™"" (b" -1)/(b-1) (10.37)
S, =mK +ab™*' (6" -1)/(b-1)
iz (10.37) W LMEE M ek S 3 MEESE K, o Fb AR

S, -~ S,\~
b= 3 2)

(Sz_Sl

b-1

=(S,-8,)——— 10. 38
a (2 l)b(bm_l)Z ( )
_ 1 _ab(d"-1)
K_m(Sl b-1 )

$110.9  F/F] A 1988—2005 4F A 7 5k B B MBI AN 10. 19 B

F+10.19 F/\F 19882005 £ A - REHE BHER JiJt

4 1988 1989 1990 1991 1992 1993 1994 1995 1996
i EH | 1050 1 280 1890 3010 2 890 4100 4 020 4190 4 670
A4y 1997 1998 1999 2000 2001 2002 2003 2004 2005
WS | 5520 5 420 6 520 6 400 6210 6 810 7 310 7350 7 410

Bk ORI ERRERARRA Tk, %A Al 1988—2005 4 A 7o g4
BRI ISR AT, 3T ol AE 2006 4ERE BB R
BB T 19882005 4 A P RAEHEBEAEINS, = SV, . S, = O VA

t=m+l

Sy = Zm Y, G, EHR#ESR (10.38) it EiERuhsa® ok,

t=2m+1

(1) HE3IFMS,, S, S, ZofEFFIRFEIL 8T, A m=6, HEIBEMERIL
#10.20,

F£10.20 FNFAFTRENESEBERSMEITHR AT

F4h t WM 4y t A H4 t #H B
1988 1 1050 1994 7 4020 2000 13 6 400
1989 2 1280 1995 8 4190 2001 14 6 210
1990 3 1890 1996 9 4 670 2002 15 6 810
1991 4 3010 1997 10 5520 2003 16 7 310
1992 5 2 890 1998 11 5 420 2004 17 7 350
1993 6 4 100 1999 12 6 520 2005 18 7 410
it (8)) 14 220 ait(s,) 30 340 BIH(S;) 41 490




It FEEE

(2) 1+%3A1#1$7‘%§5IK a fll b, HEX (10.38) iR, £

41 490 —30 340\¢
b“(30340—14220) =0.940 4
a = (30 340 - 14 220) x 0.940 4 -1 10 745. 35

0. 940 4 x (0. 940 4° l)

1 —10 745. 35 x 0. 940 4 x (0. 940 4° —
K_6x(14220— 0.940 4 — 1

BENZ AT A 1988—2005 4F A P -6 B BN IR Bl R B By
¥, =11 084.097 9 — 10 745. 35 x 0. 940 4'
B L 48 RO 2R 307 A2 5 IR ] U B U A 1% 0L, LI 10. 4,

1

1))=11084.0979

WELmT
8 000 (
7000 D/”
6000
5000
4000 [ —&— i1
3000 #4112
2000
1000

0 | i | i i | 1 i | 1 1 | | 1 1 | | ]

1 2 3 4 S5 6 7 & 9 1¢ 11 12 13 14 15 16 17 18

0
B 10.4  ROAT] 18 £k A A RERITARE

(3) 1Jr13*/\iki£ 2006 4ERERIEHE BB, flTTEY A P A SRR BB A5 0 HE B £k
BRI, 21=19, F

Y, =11 084.097 9 — 10 745. 35 x 0. 940 4" =7 740. 08 ( Ji T
Ak 7E 2006 45 8 B BB IR 7 740. 08 T3 G,

5. EIEHhERENG
BRMEET (Logistic Curve Model) JZai LRI B3R Verhulst 48 11 i) — K fa #p Rl



¥ 10 ™ BEFFITH

By B R TR DSRME K, B REHEERERIHERZY ©8 H?H%%o ﬁ%ﬂﬁ
&R —BIE Uy

f/t=1_-+%(t—) (10.39)

R (10.39) K (1) =a +ayt +opt’ +o +axt' s —BIERLT, 2% R R B H 2T

BayfifezaL, Bp
3 K
1 +ae

A (10.40) HFR S LB AR ) .

diZt (10.40) TR, ¥, BEE ¢ MAEET K, Mioe, V0K, K&, HHR
M, T - W, WA V-0, XEFEHMEAARAIEL, ~KEK, &K
0. AN, EEISERE A, ERAZEH Y, KINKEERS IR, 2EBAZE,
V, e A B IR, KT 0,

X (10.40) i K, o b JREEESE, tual LUK AR A=Ak

B (10.40) 5K

(10. 40)

- bt

}_=1f+%e-bt (10.41)
Y,
KRG, J%ﬁleﬁén\jﬂ3/\j‘|35}#ﬁ5'l?%ﬂ
S = L_ﬂ+i eb(l e™)
l—tzlyz—K K l'eb
2
m 1 m a (m+])b(1 e bm)
sy L_m_ a, 10. 42
SZ t=m+l Yz K ¥ K 1 _eb ( )
S _ 3m _1_ _ ﬂ+_a_.e—(2m+])b(l _e—bm)
’ t=2m+1 Yl K K 1 “e_b
é‘?\D; =S] _Sz, D2=SZ—S3, ﬂ?%
b —bm 2 -(m+1)b —bmty 2
1-e) a e (1-e™)
D :i-e ( =—
1 K 1_e—b ’ DZ K l_e—b
il D,/D, =e™
b bm 3
1-e™™)
D, -D, =2 .
1 2 K 1_e-'b
2 2b bm 4
a 1
Diz_ € ( € )




it B RE

B

b_ln D, -In D,
- m
K= =
SI —DT/(DI _Dz) (10.43)
a=K - Df e’ -1

Dl _D2 ‘ 1 _e—bm

B110.10  FERZGM 1988 FiRHI4E =00 B 258, [ 1988—2005 4F I 4F 8445 24 B BUIR
n#2 10. 21 fim,

#10.21 RERSW B HREHE SRR kg
g7 1988 1989 1990 1991 1992 1993 1994 1995 1996
B R 78 81 95 120 250 650 1790 5120 10 260
FE4 1997 1998 1999 2000 2001 2002 2003 2004 2005
PR | 19 500 32 890 52 410 78 500 89 400 102 100 109 000 116 200 120 520

HE Ay B 25 5hAE 40 2B IE HOB0 28 0 1A 10, 5,

HIE 10.5 "1, ZREZ A B 25 SRR B A S B ] E ISR S I B S
REFE, ERHGEHEBEME KBTS, WAV, = -6 29580 + 2 643.82
1.264 646", JCAIAMHMLA N 10.5 BRI 2, BR, 525 | TGRSR 2
Rt K, RS S R aE BT RA

200 000

180 000

160 000

140 000

120 000

100 000

%%E‘.\Elkg

—8®— E3

———— ?\}'Uz

80 000

60 000

40 000

20 000
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&4

B10.5 FREZI B 255 G415 8 BB ERRME TR



% 10 ® EEFFITH

Bk RRFEE ARSI, Wi RES 4 B B RHE R E 19882005
BRI AR, JEBUTZM LT 2006 FENEELE.

WOEIFE R KES A B 255 E B REH0 3 3, S,

m

S1/Y,, 8, =

t=1

3m

S /v s, = > /Y. BE. BRES (10.43) fEHERBRER TR,

t=m+l t=2m+1

(1) HRE3IBAS,, ;M5

Xtﬂlﬁﬁﬁﬁ’ﬂfﬂﬁ, ﬁ1+ﬁﬂjﬁfﬁjﬁﬁﬁum3lﬁﬂsn S, S5, Pl K D, D, S =
0.049 564 3, S, =0.000 952 2 1 S, =0. 000 059 78, HIEMIERE FiFE D, =0.048 612
D, =0.000 892 4,

(2) HE 3 MEGSHK, oMb, WERX (10.43) IR, &
1n0'048612_1"0'0008924:0.6663

b= :
K = 6 =139 187. 118 1
0.049 564 3 —0. 048 612°/(0. 048 612 —0. 000 892 4) ‘
2 0.666 3
@ =139 187.118 1 x 0. 048 612 w€ =1 _ 619 3903

0.048 612 —0.000 892 4 "1 —¢ 05636

BEZEZ ol B 25588 SE B 1988—2005 AR BRI LB IR
7o 139 187.118 1
' 71 +6 649. 390 3¢ ¥

HiE B2 WK 10.6,

B LR ke

0w - —e— s

¥
140 000

120 000 /

100 000

80 000
60 000
40 000 //
20 000 %
0 o U SO S S S

g
10.6 HEEZ4N B AREHELEZEBRTITRE




284 - Tt R RE

(3) #Wﬁ&ﬁm%ﬁﬁ%%%ﬁ% HAGTHIIZEE 25 Aol B 2550 4 1 5 5 78 45
%ﬁﬂ‘fﬁ St=19, H

139 187. 118 1
lg:1 +6 649, 300 3o "% 666319 =136 307. 11kg

ZARL7E 2006 4R A5 8 BB T 136 307. 11kg,

6. FRIDRELERINS

SRR (Gompertz Curve Model) 38412 % B. Gompertz F 1825 4E 4211 |
FRETEE . FBHIPRMERHR— BN

Y, = Ka" (10.44)

f*%K’aﬁbﬁiﬂMﬁmﬁﬁ SRR RARML, BAIZRMA T BEOE KO F

WAL, KR Y, 89 LIRSBHEL, 0 N ¥, j FIRETEZ, FHXMA B A, 1
R MALE 5B 4 AR,
[FIEE, WTLUR =Rk 2% R S5 K, o fl b,
B, XX (10.44) SRBMBTE, H
InY =InK+blna (10.45)

4

BTSSR B RBKFE ZRABNS, = Sy, 5 = Sy A0S, -

S In ¥, | MURIRASML B 3 55K K, a B b AR K

t1=2m+]

(S, -5\
b_(sz_sl)
lna=(52—&)~JCjL—f (10.46)
b(b" -1)?
e ab(d" -1)
an“.‘rrfL(Sl b-1 )

FE (10.46) MG In o F In K UL XS, BIATARAB RS SR o FI K,
TERATIA AT, 3ot T 17— et ] 28 B85 1 A K B R Y 0 £ 45 P e, 7 LA

RAHESATTRIGIIA A ¥, 550 R 7 00 Y, (08257 A, B 22 5 J5 A SS, =
E(K—ﬁfﬁﬁWMMEo~%ﬁﬁ%¥ﬁﬁﬁ$%ﬁ%ﬁﬁm%%ﬁ%ﬁﬂo



F10®|& PBREFFIPH

T 103 T vmma

FVERIGFLEHZ N TZ8 ARFM KRN, £—MEEAHBRA Y
BRI, ERT S . SCEEH . Akl . Sl AL A = R U= i JBURHE
Tk, EFEN R KZ TR ERHE,

FWAR BN — BRSBTS SR 3 2 J5 B ) PR A B B b, A T
ROk BE B 18] Fr 51 v 228 S A E AR BE

10.3.1 REIEHBA IR

éﬁ%@ﬁﬁ—ﬁ%%ﬁ%ﬁﬂowiﬂﬂw)Wﬂ,ﬁﬁﬁﬁﬂ%ﬁ%ﬁﬂ¢%%
Ky, nUHAREESEERNAFEIIEANREGRE, A

Y 7-8§.C-1
7= 7 =S-C-1I (10.47)

HEEFAIP S BENRAGES, fiXEaHRKEeHEshEmet, Rains
BRAFVESHZH, FiHHELROBE NN R EHNE YRR EH B ENR AR
Ro B, BIEFAIPEHE REME LA SBMRIERIRE, B0 AHESI7ER R B Rl
M1A2H, 8ER—-FEBERSMIC, mMANENRIUFHER-R 11 A, 12 4, K%
PR BE R R o BT ATESCHEZE 1 A0 280, IR (a3 50347 04, 40t ] R 5]
R ER KA, BIUAE Xy s T K IaE 0Bk, NIEFmIT TSy
TR AL

AR T KIS ERR EFES b, TR TR EE T E 1Y (S) . LS
(C) MARNAEZ (D). fEFREER, S, CHIHHEME, —BRHEMER,

B110. 11 FiiE 3 5N F VL FRRHE L RRIEME 10,22 iR, diEmi&4E
MAZREHERSTHHENEGEHER LA EKHE, W LUE LIZNT & Mk 8 R
IR ¥ BT 15 BAR 1 B I 4

F10.22 EHiA3 ERFELFREHER T
FAp EHEEIT
1 2 3 4
B 164 20 7 236 427
- Y 207 35 19 273 534
=4 265 38 22 334 659




2%t B RIE

ER *m%ﬁﬁﬁﬁﬁ%ﬁﬁﬁmﬁ3$£§%ﬁ%%%%ﬁﬁﬂ% FHFI L

O REA R S BR B L5 1 G I 2o
BOE, RIESHREEIA KR (10.26), HHHEIMENIE 3 #4FREHE RO

MR Y, =79.727 3 +8. 503 5t,
W5 TR s R R A LA B Y, TR SR 8] R 5 rh % B A 1

Y,, SEIBIR T KBS ISR VY, SRR AR K 10.23,
#10.23 EWE3 EEFLEFRAMERKBEZNZIR

BUFE Y, Y, Y,/Y,
| 164 88.230 8 185. 88
2 20 96.734 3 20. 68
3 7 105.237 8 6. 65
4 236 113.741 3 207.49
5 207 122.244 8 169. 33
6 35 130. 748 3 26.77
7 19 139.251 7 13.64
8 273 ' 147.755 2 184.77
9 265 156. 258 7 169. 59

10 38 164.762 2 23.06
1 2 173.265 7 12.70
12 334 181.769 2 183.75

iR 3 EASREEH R RE 10.7, HE 10.7 ATLEL, BT HREEEDr

Y, =79.727 3 +8.503 5¢ SHHLAGE 3 FEHEBLBMEHE B S KMBE AR IE XK
B, URIBGT KEEHZENEIERE., K 10.7 h &S 3 AN E)FF8E; &2 KN
BRI R, R 1 BB 7B /5 B RDY SR

Tith
400 . EH
B0 I e B2 .
300 -~k - RFI3 .
e L P
250 *. : _
200 } R ' S .
A . |
150 w‘*“‘j‘"“" i
100 PSM ‘\‘; ;'f#
i 3 ¥
50 L
0 & ‘j 1 ; "»«‘ A L ‘ f"if 1
1 2 3 4 5 6 7 8 9 10 11 12

E )

B10.7 Kk F8FELFEHERREAKABES



10 ® BrEFFI9H

10.3.2  F 5B

TR T K 2 G R E FES S, BT EWED (5), REFHBEHEs () M
AR (1) HTHEVNES (S) NhaEtik, HEHRERFES (C) MAMR
WAy (1) HEXBEFAKERE, —BRAVFRTE, EdTREFEA (F) BF
B¥, EETEE (B) PREFES) (O MAMNAES (1) BASMEERHE, iR
gy (S) Bk, R, BEFEA (F) WPHARSENA (F) FHEMILE,
TEANERZTRSOME, RAETER.

FEYIE (Seasonal Index, S. L) BEHIER I KPEHZ R MREFIINA (F) K7
WEEERNA (F) FHARKILE, —8BHE 28R,

HHEWIEBRWEAELROT IR,

O aHEBELA (F) RBENS, HESFA (F) BEE

@ #EAERA (F) WEE, HTE&SEA () MPHE

ESXAARTE, FILFENA (F) BRMEHFY, HERERESD () MARM
g () HsiEm, DIRBETEG) (5),

@ HEMH (F) WEHEONE, HESFANA (F) FHEL

@HETENRA (F) BFERESEMA (F) FBMt, BREMNE8ER
MEH (F) BENHER, XHRFTHEE

.  RA(E) TN
FURBSD =20y ) mE TR (10.48)

HEATEETIRRE, HEAFWEEBUEZ MM N 1 200% ; SEEHEE IS
¥et, HESESFHEBBEZMNEZY 40% , HEEFEBATKER, FEHHEBRKIE

RH, A |
) _ 1 200% ( 5 400% )
BIEAR =12 1A (4 1 21) S BB A (10.49)

Rig, BEKERBERUFEZWHERNENEE, XFEENERSTEE, #8580 (F)
HIZET BB 2 IR 1 200% (858 400% ) .,

$110.12  {3LAB 10. 11 FETE 3 FEELEMEHEREHBR MBI, FtE 755
BRF10.22, BT EMBRNETIES EEELEMENERRREF10.23 h V7,

R8RS
BER O REFEHEFIIBEASER MG E R EFIIREE, 2t EE R
MR (10.48) Ak (10.49) HEFFWIEE
(1) BiARBER K EE AR R P BT E RT3k 10. 24 FTR,




[ - 288 \

HITERE

£10.24 EHAE3EEFLER{HSBFTIERITER (1) Ft
15 | ) ; . 2EFIT
Y3 164 20 7 236 427
o5 A 207 35 19 273 534
o AR 265 38 22 334 659
SEaT 636 93 48 843 1 620
BRI S 212 31 16 281 135
FHIEK (S L) /% 157. 04 22.96 11. 85 208. 15 400. 00

TEiE HIR SIS KR A BER T W e s, TR 50k K TR 2 0 H BARE
B, HEMABMSEN “FEHET ZE, FEEENX (10.48) XHEFN “FTH
¥ EM&EN CFTHET BHESEN CFVREC. Ao, AEPE-FENFETERK
#157.04% , %5 FH—FENETHH 212 THRUSFENFFHE35 T4, s FitEl
KNG ZFHIRBB T SE T 400% , REZHEAR (10.49) X FFIHMATEIE. X
10. 24 #p B A7 75 A )R DB 18 ) 57 PR B S B A I R BT . U BT B T 16 0™

RGN, EAAH R R, 5 R R E A
(2) BB TR BB R I BT R

H4 10.23 o Y8, RSB TR BTSRRI 3 F5 L RIS R EIRIER
EHMEBEFHANEFIERGIEE (2) B, #TFVEENTE. HRIRSHERN

# 10.25 PR,

£10.25 EiE3 £SEFEEMRHUERFVHERTER (2)

%

4
FAY 2EL
1 2 3 4

L 185. 88 20. 68 6. 65 207. 49 420. 69

A 169. 33 26.77 13. 64 184.77 394.51

AR 169. 59 23.06 12.70 183.75 389. 10

aFEEIT 524. 80 70. 51 32.99 576. 00 1 204. 30
ERHE (ETHHPS L) 174.93 23.50 11. 00 192. 00 401. 43
(BIEJGH) ETis% S L 174. 31 23.42 10. 96 191.31 400. 00

T I SR LT R K BT, 7 T %0 R Sl ¥, 2R B AL 51 o % R
WIGE Y, TEA Y §, = 2%, BT IS SRR SR B 1 RO



%10 ® BHESFIGH y/E ;
T4 10.25 hETERMIAEL Y 401.43% , K F 400% , WHKIER (10.49) XfHitk
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FKASHBEEIAERR MR RO EAITH, 4 5 35 iR X AR 7 B po phke
ME
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11. 1.4  5y)2hEE

S EHEE (Stratified Sampling) R A KA SRR, A BEEE 45 &
SR (B, SRS N bl BURE AR B (4 SR PE A 47 B R B R S B TR T IR A
U

1. DEMFHRR
S ERRE R R SRR N AR R A AR A RRWHNEAERNLZE, LHPHRE
¥ﬂ%¢m#$ﬁ,MﬁN=;yWoﬁM%hE¢MWm¢%#$&,Mﬁ%%#%#ﬁ

L
?é‘:ﬁy‘]n = Z"h o
h=1

R W AREOR, ERAWTHRA

O s ZHEEZ () #TRE, BT, TEER;

@ SEMEHREE () MR, TR RIETHE AR SRS BOIE

@ Y BAEREZPEBARSERBERER/N, HERZANIRSEEFREBRN,
SYEHEE AT LA R B AR

L N L M

ZZ(X;,,-X) = ZZ (X - X)) + (X, -X)]°
j =1 = (11.8)

L My

Z Z (X _)?h)z + ;Nh(Xh —X)Z

£ (11.8) FB, MESARARETUSBANZOEEZNENEZR 859, 9
Biga, SEHMBEARTAE, WESEZEHTHEL2ERE, SEEREAME
RE, AFERAMBIRE, YZERBEKXR, BERNEZE/, SE2MERARFRMER
£, Wi, FERAN BT EETHAR, MBS EERNS 2R, NREY KAEE

FgREZEIMZEEE, HMB/NENEE, DIERSERRMERE,
2. DEWMERSEUOT
o ERARAE ., KB AN

%, = > %W, (11.9)
S, %, AR b RS, W, = HR b BRI, W b RSN,



. BN %R RE
BERAEHNALE, da2MENSEEITTART R, SE2MESENS BB AESE
BN, B SRBRABTES E P ARG WIE RN & B R A T B AEHE R B PR,
KRitEEARGTHE,

SRR E x, FERITTEARA
VE) = V(S aw) = S W V(LS

hasl (11. 10)

ZL: lelo.lz:(l _fh)
h=1 ny

A (11.10) PRI o) RAE, FERAREATE s; ERERMETR, B
V(x,) = iM (11.11)

h=t n,

A, 1-f, B h BHRBBKERR, HP s =n/N, BE b 2R,
XH, BEESZE AR PRI, X (L) THABHAT £ K

Z(xh_; xh)
- n, — 1
o B T B T 2 AKX AL, BB AR T 2 BN T 248,
HARTTEA AT, /2R REEG LA R B AR R, HH, SR EH
WRZESZFBA, HHb b EMBERREA, 2EMENEBRERRRE 2,
IR SR R A T B B R iR N
: SiWi 1 -4
a; =«/;% (11.13)
HA (11.13) HEEERAMEEERBSBET 1, T2 AT, X—MmEFyiRe
THE A AT DU 47 B Ry

2
Sk

(11.12)

or= | > (11.14)

3. DEMEBEALE

SRR, DU BRI EXRRBIRSR, HARRIEREZH ARt
WEIRAAAER, HEREEMERMESNETEZE, FREE AR EEN, %4k
FREAMIRASEZ . ¥RNSEMEEAARORE 35 tGRCE A Neyman 5
ERE

(1) HFIRE

B R EEBRRAEN, HSEPALER N WLE, REES L BREAAR n, AR
BT AWHIRE, MRS RIS B B, ARARRRE AN
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N
ny=n (11.15)

KA (11.15) 0 bopl i & 0 AT 002 B e, JB THMae, HEEARA B
FHAE

o R LR E AR T H, SFERENEARETE BRESBRHRMNE, AL
A B HUFE 45 B R B A AR G5 FE B B, SRS AERS B RO A B

(2) Neyman HAEFLE

Neyman S {£f0 B 2 B85 84 2 AL 505 B SBAB tE B A, LR B Z 1 B
RARMERE 2 R R EREEEIAR . Neyman BAERC B HWHAREHEE AN

_ Nya,
n, =Ty

ZNho.h

%ﬁf(“lﬁEﬂ%mwﬁﬁﬁﬁﬁﬁﬁﬁ%ﬁfmﬁ — B T AHE#MMH (Unequal
Probability Sampling) ,,

Hfﬂlm)Tﬂ,ﬁ%%#%NWWN%&EE$&%¥EWE%E%$Mﬁ,ﬁ
FELEZH BRI ERE D ENR BRI, RETEAESZ TR,

mst, R (11.16) FIH, H&BRREEG ZHHE%EN, Neyman BiEACEIRIL M
FIRLE . Fik, TS AR E MK Neyman SR B 784 2 i) 6 1407 22 FR A R4S 61
RELZENSMEFERSE, @il Neyman BAERLE ST LIRGL T L HIBCE R HE RS, BT
P, FERAAXMBTTRENER T, MiZ%E % Neyman AR B I BOR #1700 BRI RIS
ALE o

L1 ARSI R ABAKE AT KR A, BT s B AR R
EMIRE, XTSRRI RRBEEFT T BFEREERRNE RBERmMER 111 Jw,

F11.1 FEHAHBRAKERLER

(11.16)

A5 4H N/ FA X,/ 75 o}/ 7C
HA 10 3 000 : 400
FA 80 2 000 250
iR A 410 1 000 150

&t 500 - —

B3R HEEAFEREN 250, KH

(1) ZEMEERRAIE;

(2) HHIRLE T EARE MR 1iRE

(3) Neyman RAERC B/ E MR 19IRE
(4) fAIERRENLAIAR BRI 3TR E



- d % . :§f<

5 BB

PR EEERE 1.2,

® (1)

KB EMEREASE, B (11.9), &

L L
—_ - — Nh —_
x, = ’;X,,W = };X,,—ﬁ =1 200( %)

F|I1L2 EHAHBNKETHE
e A K NTDN X,/ W, X, W,/ 7
EHRA 10 3 000 0.02 60
A 80 2 000 0.16 320
A 410 1 000 0. 82 820
&it 500 — 1.00 1 200

(2) ABHHIRE T MR TERE, HTREAERMNN 250, SEE80%
500 BB RHA RIER, HAFEET 0, AR IEREAT LA ZBAT, TR
AR (11 14) iR RE, RATESBASGRIE 1.3 FR, U, ERA

X (LIS EEREE, RERER (11.14) IHEMETERE,
RILI FHABKNKFLHERES B HE THRETER

2 y2

BAKTE . N/ T A , ny, =250W, o/ 7 Wi
iy

FA i0 0.02 5 400 12.8

e A 80 0.16 40 250 40.0

K A 410 0.82 205 150 73.8

&it 500 1.00 250 — 126. 6

15 LB lE B 43 R R iR P 4R35 0 11. 25 78,

(3) Neyman BAEBCE 7 ZHMAF MM FIYIRE, BRAX (11.16) MERA, RE

RAE (11 14) HHEMFEVPIRE, BETEIBRMGRNE 11.4 Bk,

FT1L4 EHABHPAKTE Neyman BRERE S EHBEOMREESIEEITNE

e A K N/ TN W, o/ JL Nyay L 2O ﬂ
ZNJ.U'A Z Nyoy iy
YA 10 0.02 400 4000 0. 046 784 12 5.333 3
A 80 0.16 250 20 000 0.233 918 58 27.586 2
fIRHA 410 0.82 150 61 500 0.719 298 180 84. 050 0
it 500 1.00 — 85 500 1. 000 000 250 116.969 5




¥l ¥ MERXASREWIRT

18 Neyman f (£ B 202 AL AL 21R 2 4 10. 82 I

AR AR RHIF, ¥ 250 44T, Neyman SLAERT B 2 EMH: R P2 2
TN AR E B4 R R TR . HER AT A B Z RN SEIREE o, A%,
Neyman FpERUE £ 8 T MAN B ECRTS, EEBBRERN “SkA” HArbE2pem T
PEASCIEC T, ZAMREAA R n, B HAIECE RS NMEMEB] 12 4, FER0ES T B
Fi OB U B/ MR HLREA R & n,, B HLBIACE /Y 205 03 180 4,

(4) BRI A iR E, BAERER (11.8) R SKITE, R
FERX (11.2) iFE R R T RBEAMEN F 2, BRI BEMEE RN
# 11, 5F7R.

F1L.5 RHABBAKFERERETRR

_ _ _ Ny _
WAKFE N/ TN X,/ JG ),/ Ji N (X, - X) S, - X)?
j=1
BA 10 3 000 400 32 400 000 1 600 000
Bl A 80 2 000 250 51 200 000 5 000 000
B A 410 1 000 150 16400 000 9 225 000
it 500 — — 100 000 000 15 825 000

A 1532 T A AKF SR 225 231 650; R SRRV RIAE R FE X 1R 3508 30. 44 o6, &4
h5r R 3

ME L5 AT, ARG PR AEZEE MR 15 825 000, 72 E & £ WA
100 000 000; ZHNEZEFH RSB EF AN 13.66% , ZH ¥ #h 88 &Y
HIf 86.34% , ZRIEEFEFM L TREEFL ML KILE, HityZHEREREH
S E

11. 1.5 EEREAE

RBHAE (Custer Sampling) Se¥ SRR 7y B sl R B 4 AR A0 T8F, LA O9 Stk
FrREAR BRI, ARG S R b ) SRR AL AT UL RN BT, R LAHE R B ik 2 By —
FhdlAE k. — AR REIRR AR S R B, RAUBENUNEE DT U R R - B, P
P ) r B P 2 TR B A BURE A AT A . BRI IR RR O o B

BAHRRER R B, ATLLR BB, WATLIRACHRIH, BB BT 5
SEMEERY BT AN ZEN. MEMmEPRs R HEREELSZE, BRI
“BAKEREYE, BRKZERE", DI, SRR b Br o e i b s 23R
W HTRmAAE, FUBEFMENMEFYREREHENERAX, MERNNERT
Ko BTLA, HEHNEES BT mRIGEN S ZET BT KRR R, SEER
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W “BERRZERYE, BESERL", AREREERE.
XE, UAAEHARERAE (BRI K/AD) ME, JFR R RREOL AT b

AR FEAE
BoE ERAMEERN R E I M, G5 DO ASE x, A
ixu
x, = l;w (11.17)
M« RRBERHFENOHEASE, &
EPIDIETEEE
xy = S — = (11.18)

TERBERAE D, BT A SRATRIZ B R A B A B RE R r B8, RBLTRR A
AT EMBEAR, DESHENR, FH, ERHTEIFMEOMESETER
REARE r 880, BRHHENARSAKERBVIEHAET 1, REARABAT,
DA IS, FrLA, BRHMEE R SRR AU

Z (;i - ;d)z
o =J/V(z,) = iiLifji————(1-%%) (11.19)
HTBEMELLEFFENTARERCHA, SwREFEPEAMHASAE R, BEHTH

AR R, B TR RRN, AR — BT R S 4 5 B i 1) R B L
m#o

11.1.6 BEHAKE

DEFFANR (Necessary Sample Size) RIFTHH AGITRAMTEASHEMNHRERE
B —E L D N ET R B B N A A B, NS HINAERE, VERAEFER
TRIEMAE PTG B A S BT BHREENE - EHELUARREF AT R, Fli
BEX —LEFAFREESMERFRHEAER,

L WENASBOKE

MR ET R AXTTLUNE, REXR—MFEFHREXNMIEER, Bl
HEMHERNHER, FLUT4400m,

O BEIE o’ SEIFERB T SENRE N RABEAFOERRE, YEkhE
BAEBOARS, WS EABE N BAKEKFRERBERER, XRNTERRNEASR
A REGREBT TR —EREHEE; K2, HEET2HER/MT, BEBSEAE



11 ¥ BMERRSAIMIRIT

BA BB K T RZE R RREE LB, Xt H Eﬁ¢%#¢ﬁ§%%ﬁﬁ#$ﬁﬁﬁﬁﬁ—
EMPREE

<D#$§%no—%ﬁ§,Mﬂ%#$ﬁ%ﬁﬁ,%#%ﬁ@%%u%ﬂg,ﬁﬁﬁm
W EERE, fRFHIRERD,

@ FAMMBEEA, WA GBRBRER. FEERE, AR, SHMLTFT
B, HEEHAR BRI SRR A B EBARN, BORA B AR R E NN AR
BYBCR IS, BINIE A ARSI MR G, FERSSHANFRRBVIRA R
s ST ERA SRR AR R AECBOR, HA R Neyman S AERC B N R HIFET
BB ah 28RS, AARMMEEEE MR L, FRKMEEAROME, RAAFH
HEERCR

@ FhEEHER R IE . TERREE Y, WEBCME BEKFRBRE, MRS
ROBESE I — A ¢ R . MR S A BUA TS e ST U K (] 22 NI SOKE, Rl R
ZIEER TR

B, HERSETE ., FORAOMESR RESREOBREN, sin] LI E X —
EERT DA B/ N A S R, BN ERARE,

2. NRRE
R RS, KR E AT RS HEER “AFRE" kER, FHid
KA, RFRERMITEARXA

Al =gl (11.20)
1755 (11.20) FE=ANEHE, —MRAFEREE A, —TREEER, XHMHEEHEER
AR B SR A AT EN; B8 — MR EREN T, WERSEHERITZ,
WHE AT o, Ak, KEF LT ARFIRE AFBRE « FKF, DEW
RGBT 2 of BUEKFREERY 2 o AR, bl UHES BRI S
BTRLERFAERTEAR,

3. DEFABTENTE

(1) A1 BEHL AR

R (11.20) WK, HEEMENH RIS AN % o HELARRAR
WIRZERHE AR, el AR K ENH RS L ERAFRNHRER
A, H

2 2

n = ‘AZ (11.21)

W, TR BIEARR G & 0 BV L ERAFRNITEARX,
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t'o’N

- _toN (11.22)
NA; +t'o
(2) EMEE
N EMESS, YERAEKREREERTE, AL, A
Ag_:tzLiM (11.23)

N,

EUBRER . SROMER—S, B0 < A, = U TR AR

T, I FAABRLAR TR T B A SRR,
tzzN,,a,z,

NA?

(11.24)

n =

(3) BERFhiEE
BRERAAE (BRBERIR/D) MERERT, ¢ H R R SRR 5 B o9 R RE A
i, SEETHE R AR BURERL -

r=_toR (11.25)
RA; +t°0o
REFITRBLEEASRE,
" n = Mr (11.26)

11,2 RFMEI11.1 fR 111 B i it W A A K FE# 17— K R A
WA e BdE .
BR RIBEAEARFRZEA N2 T, BIEEENS. 45%, Bit=2 bf:
(1) EEMFESA ORI REEN LB AN
(2) AEEMEGS N REIMENDEFASE;
(3) HHIBRLESEMENLENAAR,
B () HEEEFHEGAVR RIS EREER, RIEN (11.21), A: 4
2095, =2 A E R 231650, H
o’ 22 x231650
=g s e =2317(N)
2) HEAREEMHG SRR EBILMERLEEELAAR, BEX (11.22), AR
20 5%, t=2, N=5x10° Fl k£ K 231 650, &
to’N 2% x 231 650 x 5 x 10°
" NAL+fo? T 5 x10° %207 + 22 x 231650 2o PA)
BT (11.22) W8P EAEE LA A ENREE, BrLL SRR Eh T AREE
i, LA ALSRZH,
B, ATAFARSEBENEEA, FREEKRERZAT 1, TAKRT, X




1] ¥ HMERARESRRIRIT

BRT, AEEHMAEMES M NE SRS ERAFREMEELIL, TU@%EEH#
T BRI L E R A A BT E R R A MG T R SR BT
G)ﬁﬁ%%mﬁﬁﬁm#%%%ﬁ$ﬁﬁoﬁﬁﬁ(HJM,&iﬂmﬁ,HZHE

L M

RBpI BN, U RGER L6 BHBHANERNTE Z > (X = ;Nhai ¥l H

=1 j=1

15 825000 , &

tZZNhai R
A 2% x 15825000 _
TTUUNAT T 500 x 20° = 31700
£ (11.24) WAFRSEFHAEUT ANENREEE, Il S maf 8o e n ARlLL
71k,
HEEREN, SRR BT R AREYLEE,

11. 1.7 #EHR RS EA T R

RIBRF RS ENAFBRELHA NIRRT, HHENRBEHBNRERNHEAR
B, USARERESMEG T RERRE . ol U B AA R B AR 3% H o
¥, HHE LM ELERARRE OO EARRERA.

F C FORMAER B3R, & iRy E e R A R R R 4L K, A G 3
AMEERIEERA; HC, nmbE B B R, B PR &S — A
HIERM.

1. EEREY

FEfRREYI S &, RAREIHE AN
€ =C +nC, (11.27)

RIE R E A B RRITE A

n =

C-C,

C (11.28)

2. DEMEE
SRR A R EGT R AN
C=C + inth,h (11.29)
E%%ﬁ$%%ﬁﬁ%%ﬁ,m$ﬁﬁﬁgﬁﬁ$—ﬁ,ﬁ
nN,

mo= o (11.30)



' 2 it R EKE
%u w%mﬁﬁF%#ﬁﬁ%ﬁ@ﬁ%%#$ﬁﬁ%ﬁﬁAﬁ%

LC_Cf_)N (11.31)
ZN C,,
%ﬁ%%ﬁ&ﬁ@&$%m%ﬁ,waJ4h—'-Qiﬂlﬁ,wwﬁﬁﬁﬁm#ﬁ%
R EREART R NITE AR SR LR
3. BB
BBEHRE R S R BUTR AN
C=C + j:nachi (11.32)
FEAFNRAE (BRI MENERT, &
C=Q+MiQJ (11.33)
HH, BEMBEAENRAMEER, BC,, =C,,=-=C,, =C, i, 0 LAF]FH 5 kL
it BRE IR B KR
_E-G 11.34
"7 TMc, (11.34)
HEAETERN
o LG
n=Mr-= C (11.35)
. EASENRE

@ MREARVFIRZETTE R M U B A B R AR UE TR SR 6 12 1 BT 46 701 1) B /MRE
HE, BHTRELTHMBUNHAZEN TR,

@ WEEHHREOTE MR AFBREMMELEA—THBAT, BEEmBunERLX
AR, X-HAEE RTINS EH.

@ X T RIEMBERIE e A B At a] EAya] bott, Rt REYERAE®RE, —BAE
BB ATFRETTE BN E AR R R T,

@ 2 BRI 2 RO B R MRS BN TIRE ARSI R EREAR
By, HEREE SR ANRE R R AR T B, X, N R RRE O a8 R 2R A
DREHBULDBEHEASR, fEmeBdEnme,

®© I ERAR R, ATHRTEE, ARXPFRANMMET ER-KZ NS
B, SEFERBETEFE—FMRE, EEEITEMLIEEX—HE, WiEXMmEL
REARR, RUEHETE R 2 5 sl

© TEHITHERATEN, ERA—ENRM, BZEATRNMHATE, Pk



1l ® FWMENARSKLIXT

B2 R BO TS OSSR T RS s T T R SO TR ﬂ#i%ﬁﬂ#lﬁ%ﬁ?ﬁ%%
& 3R, BLURFIFFR,

11.2 id 5 8 it

RE BRI B R A RAR, APTH AR, LLRAR L IE# R 8 A i
MR, RO RN EE TR EIT.

11.2.1  —FhiRianiAse it it

. BRI EE AR

iR (Experiment) ZFEWEFALIENIE.

RIS (Experiment Design) J2HEUSEREASHR MO T RIZHE, LA 437 14 5 32 i BRI
KB EBRENTENIE,

M (Measure) RIER IRV BB IR ME, WARAMIABE, Fl, Loth
JERHREEIE . KON AOETE] . INERAG B X T 5 — = AU s, 1207 S O R IX KK
B AR s bR, BRI,

& (Factor) EISTTREHMMAE, 5IRNERMEEHNRESSEME. FlW, HANE
FHGAEEE . NN AOEIA] . AR IR BE A T REXT 7 SR P A e, R T RORE OB B9 £
B BRI R, IARBREE IR E R, BRANER, AREHRAIET,

K (Level) RIEXHAWPEZRE W BESE, KV Wiy, #m, Fwr=mil
REEFAFEREEERSE 80% . 85% . 90% FKF; A SRy jEaf Lh4)r A 90, 100, 110
SrEhEKE; INFIRER 85T, 90C |, 95CIKIF4%,

IRIEHIT (Experiment Unit) B48# I EAAN HE FIHK PR He# TR —Kidk,

2. SeEREVULCE

2Rt E (Completely Randomized Design) 3545 FHALHLE & Fh K B BL 1A 56
B —MiRR it

TR E R —MEEEARB B . BB T ERSN, EBM
RETEEM, EMRRATUER SN FFRER R T EEH#T,

W13 BT ek W™= 5 7E RS P AR B 2 m - sk — 1 E R,
MikE TR BRINAIRE R 3 /K FHUE 85C ., 90CHI95C, HHBEVE AL iZ ol



It HERE

i . 2. 3 BRI e R . It BT R AGHE . AT A
T, EEHGTT 4 KiR%, ARBCEEENLEI11.6,

F11.6 EoUWFERRAETEMNAEESERERLBEER %
H#E KF BRI % &
85 1 & 94, 36 89. 49 90. 00 87.69
R EE/C 90 25 98. 97 98. 21 94. 87 91. 54
95 KR=) 90. 00 89. 23 86. 15 84. 87

Bk REAREEFESNIE, ERFEHAKFE =005 TF, BEXASL W F=HR
RSB MARE SRR B FERELW.

B B FERNBWEER XSV TE, FIH Excel i “ M. RRETE
abi” LR, TR R 117 SR

®11.7 Rl WESEMIENARESKHEAZSNR

R R

ss

df

MS

F

P-value

F crit

HH
HA

143.679 2
76.772 9

2
9
11

71.839 58
8.530 33

8.421 67

0.008 68

4.256 492

2t 220.452 1

B4R, P-value Jy0.008 68 /NT BEWIKF o« =0.05, BBIZRMA W 7™ &k SR A2 0 #%
BE SR A RERWE, BE 1L 6 fTLUHE RS RINRRE R 85CHE, 4 Kid
KHF I3 90. 38% ; MIARBHE N 90C, IR N 95.90% ; Ai#IEE N 95C, Fi
WKy 87. 56% ., BRI IS8T H NS AR AR HY N BR B D 90°C

11.2.2  Fal X AHixit

524 BTG RIS IR R ZE T R SR AE A K 2 18] BRI A BB B S22, RFF
EZ GBI, GRS 11.3 PE 3 M RNES 5RE, TR HEERIE 3
FK T4 3 MREM BB RSN, BRERIEX 3 M RMENE KRS
R, FEiL, BT RENLR A R R R R R A RIS 2 BRI 4 R K
A0

K4 (Block) RIEHIE—FHNE R ¥ TR RO F R4, E% AFE. KA
A, BYE). 2SR T

BEVILX 4%+ (Randomized Block Design) JEF§7E & — M HEM K MKEZHER
B, HRBATHIMRES »n MR4T, B-K4A5H K MRBRET, m MRAZE m



1l ¥ BMERRSRERRIT

KEZRRE,

BEHULR A 5 2GR R IR A X S, MET K HKFAES KRB
B A, iR R FABEALE 7 kL H K PR R PRSI TR . HLAR
fB] EER s A EARE, SiE B A S FHER) K AKE s AR S — 1 X 4L

BEHLAL X 28 38 SR BT XU B 7 25 07 B R HUMT 9T I R I R TRl SP X B R B A B
U

BN, ST AP ZERREE W 57 B2RE 48 v O A B B ot 7= o O B R e, A R
RS R AR B R 3 AN K - B 85°C . 90°C F195°C [ s B F iz Ak A= R 1, 2,
3BRNE, TRESRERE, FEYLHE RN EMHRREA 3 MK FRE 85T, 90°CH
95°C Fi %t i i B L RE 28, FFRINEGEE 3 /K FHE 85°C . 90°CH 95Ci#ATHY 3 ik
Hpll— T XA

gl11.4  {AARFIFE 113 shk 116 (A XBHR, HFBEREER L AW W
P S E 2 I 48 R IR BE X 7 BRSO B AL X BT IR e SR, WAk 11. 8,

F#IL8 Eid WERMARESRERIUEARITABMER %
X4

H#E KF HyfE

I I il I
85 94. 36 89.49 90. 00 87.69 90. 38
IR/ T 90 98.97 98.21 94. 87 91. 54 95.90
95 90. 00 89.23 86. 15 84.87 87.56
#fE 94. 44 92.31 90. 34 88.03 91.28

ER REANEEFENMMTE, EBEHKF =0.05TF, BEZML W ™miR
o 1 R A B SR R R R A RN,

B HTE—APESMNRHRMT KRR, BEHEEEN, HitaHg s #24
N R TR FAROWEEF ZMH BT FIF Excel B “J7 20147 REENE
BHEAH" TR, ATLIBHME 11. 9 FrRigR .

#11.9 Eed WrEaREIEMARESKELSESHTER

EHER sS df MS F P-value F erit
7 (InshiEgE) | 143.6792 2 71.839 58 46.1576 0. 000 227 5.143 249
B (K4A) 67.434 5 3 22.478 18 |’ 14.4424 0. 003 753 4.757 055
wRE 9.338 4 6 1.556 40 — — _
Bit 220.452 1 11 — — — -




+ 316 - \ 25 W E
B8R, 7 ONPRAE) 19 P-value 7 0.000 227 /NF B EHKFE « =0.05, B ZA
W =i R R R AVEE SR Z I B E 0, - H i3k 11. 8 AT 1 h it B2 S A
PR E K 90C

¥ (K4H) HEFUREEDN, wAHS (X4) B P-value 5 0.003 753, HBX4
R AT AW E M — AT ZBME R, thin, 7E46 BB A R B 5 AY
JERHEEARA—B, SES KA P AR R X% Sl R s AR

R 11, 4 4 A XARIRAR IR B A ST R4, BEVLAL R A it S & 5 2
SRR, SEVT AR B DA SRt AR P 0 TR ) 40 B o R A AR Sk WP ik
R RBET B E 0. Eik, FEVMEX AR T ATEAE IR R BRTIR T, $hnxt
FH—TEEREERSNT, GEFRN A EEX T HE s E B SFE S E 2K
IhEE.,

11.2.3  frTJ5ixit

BEALAC XA BT RBES B — T WM R PSR E R, I8 3 B LA F R A 5 A
BRECE; WAL T R AT LA RN ER AN RN R G RAENER, BEXRIHE
ot 0 B S0

fLT U5 (Latin Square) RAEH o AR F SRR RNEEHII BN — o xa T,
X o NP REMFEE - FTHE—FPRIFHA—K, FRBIFHREE X2 A
TFEHBNE), BRRAFRZ AR T 07 o MBI T 7 M 83 sBer i N B o B T B 8. 451
w, BIL1 REEART FRBE 3 4 B 3 B, AIER 4 x4 M3 x3 KT H, S
A GRS BHT N,

c
d
a
b

o o R _

2 3
31
1 2

a o o 8
& & 0 o

W N e

BI1L1 f TR

LT iEit (Latin Square Design) BAHiHRABREENE K FE SR T HF RT3t
DR R A MR RIT . HAFH o TR, WEMARBREANT F LN K, BT H
LR —FRARE-ITERN—TKE, X—FHEWITEKTFES—TME—F) L&AE N
B, WA —K. ATIACRIEITR L, BRIEFIRF W LA G LR, A
TR LU R B B TR, RUEKTPZEMER, ST EERE, 5
th) IE A A BT o

AT BRI FE R AR BRATIR T, RARM TR R A E R



$11 ¥ MERRS KR 7317 -

ZANE, BRSEET LT ERNN=AEENRBEROEW, T RA
REH A EE X TR i E 2 S ERE X RN,

1.5 BRI T Al W= SR RS, XUCRA THRT st 77 R 2T
R, BEEAVGRBR A RS . K 1 T8I0 HE B R s E et 3 A E,
5 H b 3 48 P RS R T I PR R A SR A 1, IS AR ANFBL R L T T Bt
FREZE, HUGRB e ER L, 2, 3, 4, 5 535 ARINEHTT, RIS
SXAHEER S AKFE: RELSEMEEtEA 90, 95, 100, 105, 110 4+8h3t 5 4~KF, M
M T —A 5 x5 BIEN £48, A FEMPREE 44 80°C | 85°C, 90C, 95C A 100C
H5AKE, ARiER . I, I, NAV, #BHRTHEITHERHER, X5 DKELHR
FEE—FME—F LWk, JFHGERE—K, #RT WL 10 Fraii T it

F11.10 ELU WERBERT HFigiHXBRER (1) %
F R o B A e/ 43+
B % ¥i{d
90 95 100 105 110

15 1/80. 85 11 /88. 89 m91.32 IV/94. 87 V/85.91 88.37
25 H/81. 12 Mm/82. 84 IV /97.56 V/89. 56 1/87.05 87.63
15 M /85. 68 IV/88.25 V/84.25 1/88. 82 I /80. 65 85.53
45 IV/83.45 V/86. 78 1798. 56 11/83.21 m-79.27 86. 25
58 V/80. 55 1/88. 12 It /98. 24 Mm/87.52 IV/82. 65 87.42
Yl 82.33 86. 98 93.99 88. 80 83.11 87.04

Bk RA=ZEEFESNGE, EREHKF=0.05T,

shhr T J5 st o e RO

% . RN EREAR B A R ATE] 3 M RRN W PRSI RRM N, #TEEERR.
& FIF Excel 89 “HEN: REENEETZMT LR, WTLISLER% 8 Ehi

BT LA AR R 20 7 BB E, SRNE 1L 11 iR,

FiL1l REbed WERKERATHETRERAESTITAER

ERFRHE sS df MS F P-value F crit.
1 (RBE) 25.731 4 6.432 8 0. 360 282 0. 833 182 3. 006 917
B (et 444. 975 4 111.243 7 6. 230 418 0. 003 207 3.006 917
RE 285. 679 16 17.854 9 — — _
Mit 756. 385 24 — — — _

KHTHEMREENSEE N, SEHE 1L 10 EFHER NERNMEERNKITE
x£. RBFE11.12,



"t FERRRE

F11.12 Fol WERIKERT SR HABREREER (2) %
% AN SR R AR B/ C
ANE HfE
80 85 90 95 100

18 80. 85 88. 89 91.32 94.87 85.91 88.37
28 82. 84 97.56 89. 56 87.05 81. 12 87.63
38 84.25 88. 82 80. 65 85. 68 88.25 85. 53
45 83.21 79.27 83.45 86.78 98. 56 86.25
58 82.65 80. 55 88. 12 98.24 87.52 87.42
T} 82.76 87.02 86. 62 90. 52 88.27 87.04

M 1L 2 aHE NI PR B £ h Fih 444. 975, HAME R4, Ma] LIS H
R TR RN EMPGE BRI N EE 3 NMEER W FERWCER T AR =
HEFESFITER, LEI1LI13,

£11.13 Eol WERBEHTARIT=ERAEINER

ERRR SS df MS F P-value F crit
RRi% 25.731 2 4 6.432 8 0.617 93 0.658 177 3.259 16
T 444.975 0 4 111.243 7 10. 686 04 0. 000 631 3.259 16
IR B 160. 756 8 4 40. 189 2 3. 860 56 0. 030 597 3.259 16
-] 124.922 3 12 10.410 2 — — —
Bit 756. 385 3 24 — — — _

1L 13 ATLIBH, RIS Pvalue 1 0.658 177, AFBEHKFE « =0.05, EHIHIA
izl 5 MARIMRMES T W = ROWREEHEE B EER; INHEHEE P-value
0.000 631, BHE/NT R EHKFE o =0.05; INHEE R P-value 27 0. 030 597, /NT 8 FHK
o =0.05, FBHA = RSB me E Fm#GEE R Ewm W =il RN B EHE,

BiE, TUCRANEZPRLE T H, @ ARKESEZ X484 L,
RRBHOEEREFEREER. X8, FHYSSKF R ILE A B ER 5/h B
HERER (8.15), XNAFPHMPBREARRKESE#ITEERE LR, HFR 1113 7H
B iR EMS 25 10. 41, W& AFAKPHEZ RGEX TRRBSHHEIE 1. 14 i,

#1114 MAEBERESEAFSELEN TREBSTE

it 8]/ 43 95 100 105 110
%0 2.276 774 5.712 026 7 3. 168 666 0. 380 279
95 — 3.435252 8 0. 891 892 ~ 1. 896 495
100 — — -2.543 361 -5.331 748
105 — — — -2.788 386




1l X BWMBERARAERIRRT

FEF 11,14 th TR GEIHERER L, i8] Excel #) TDIST iG4Y, TM@&%T#%%
THE X R i P-value, B3 11.15,

£11.15 MABREEREESEKEHELE TRBSGTROPE

Tt [/ 4y 95 100 105 110
90 0. 041 922 9. 727E -05 0. 008 089 6 0.710 383 8
95 — 0.004 937 5 0.389 9850 0.082 221.3
100 — — 0.025778 5 0.000 178 8
105 — — - 0.016 393 5

AZFNB T HHBARAFRE T OEARE R Tk, CHBHERRAGH LEMNME, &
Gthit. S EWHRERAY, LEHASZEZFPRERAIRATIHAZEOFT &, ARKX
Brifit 6 R A KA KB | MAUVLR AR P32 T 7R,

AFHELEARERA G B LENIH Ao A, ARKE R 6 AUVL R 42983t A
ET HR

AFHEER S BB ERRTORT PR EPLEH AT ENHE, ABRT T
BETHRAGZAEFFT £ 5,

(?

& EA-T

AT 4 F AR A E A Y
MNP EE ML EA MR R Rt 47
fraR#THXGFENRENAE?
REMBFREREMTAHBEE?
ERBAHPEXRRR S EMBFHRE?
H A4 Neyman R EREREE THAEE?
EERELERAREN AR KA EHARLET
RERITHERFEEZMNA?
FTH AR A AL A

10, RFARH#T—ABITARANATAE, BREZHEREFEBRBRLI2 A, Y EH
T12000 A, XKHRL8000 A, AMBHAGFHNERIMLRIHNY, RALAREN S
BBl &R T 200 AT HRE, REMERE LE 1116,

© P N LR W



2t I B W E
F£11.16 FHEXMEIET ARANKFERELSE

FRL *RT
§ARNT A#/A FARNT A%/ A
1 600 30 1 400 20
1 800 48 1 600 40
2000 42 1 800 20

BR (D) WERARERIFHIRAEAET RAFHEA RS KR IE R W5
FHRE

(2) HULEH, HEXAFRENIS T, MEEH2, RALARENSEWHH,
HHGCERAEE, ‘

(3) XM EEEAMAF RS, BEXAFREN IS T, HEEA2, 25 IHELAEL
WAL EL MG THLEREARE,

1. ERFTTHEIATEMIAHE, AEXLTAUFHERAT-KAE, ZHAH
KAV HMABFHFHFRLLE 1117,

R11.17 FEHAOSHALSEHBER

T INTSIN AH R/ A R/ T
AR 10 5 000 460
B i 20 6 000 500
cE 50 8 000 850
D& 30 7 500 780
R 40 9 000 1150
it 150 - -

BR () HHEETRAGEENEH L, AFXABASON, ELAMBILE
AN M TRRE,

(2) HERTRA 2 BRI, AHARKEHS00 i, LHEEAN Neyman RERE
WA TR £,

Q) HAEAWRZASON, MEEN 20, EAWMBENT LB LERL
2R

(4) WEARKFREASOT, BEREI2 o, LWARBN I ENFHLERALE,



1l ® HMERXRKRSKERIT

12. ELYASAT ZRUNEFREA25EH A, B, C, D, E, ﬁT%JEﬁ:&SAT%
FIREWEREENFREFLREYN, AL EINMEFFATHTTRA, RBREW
& 11. 18 7R,

F11.18 Rk 4 N EFHAR £ FEHL AR #
FA

A B c D E
14 1076 1242 1301 1291 1174
24 831 1027 1105 1272 1272

#4

34 919 1115 1017 1428 1183
44 850 840 987 1487 1458

BR BRANERFEZMM V&, EREFUEATa=0.05T, 2B E=FERmmE g
EEMNFREFEEEY .

B, RIW-RIAIHRAUNHIR, A THEZRIRAATSER. SR HH
KR, FRT AT F&, BEZ SAHAERRS M FRIRAFS MERA, WRT %
B, FRMIHZIIANAERNS MNAE, #$E5AEBAL25EHRT. 0. OI. VRV, #
HEBETHF R FENER, FERANIS NATEE—TRE—F LEIA-%, FR
HA—K, MR THETFEIT, BESEwg 1119 Fr,

FILY RIMTASIASTHORT A& b
TH

H z ] T 24
1 1/2621 /3055 o/ 3 208 IV/ 3 183 V/2876
2 11/ 2 340 /2 493 N/ 2697 V/3132 1/3132
£H 3 /2 570 V/2723 V/ 2467 1/3 541 /2 902
4 V/2 416 V.2 902 12391 I1/3 694 /3 157
5 V /2 595 1/2748 /2 902 /3 438 V/3311

ER XAZEERVZ A E, EEEMARFa=005T, T HFRITP e EN,
FRMIMHINEERZL —RIATRAKTFHER, #TEERALK,
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PR A WHARTE

®A2 EESHERSUEER

l-a 0.90 0.95 0. 975 0.99 0. 995 0.999
g 1.282 1.645 1.960 2.326 2.576 3.090
KAl tHHx x

Pit(n) >t (n) | =a 0 t{n)

n a=0.25 0. 10 0. 05 0.025 0.01 0. 005
1 1.0000 3.0777 6.3138 12.706 2 1.8207 63.6574
2 0.8165 1.8856 2.9200 4.3027 6.964 6 9.9218
3 0.764 9 1.6377 2.3534 3. 1824 4.5407 5.8409
4 0. 7407 1.5332 2.1318 2.776 4 3.7469 4.604 1
5 0.7267 1.4759 2.0150 2.5706 3.3649 4.0322
6 0.7176 1.4398 1.9432 2.4469 3. 1427 3.707 4
7 0.711 1 1.4149 1.8946 2.364 6 2.998 0 3.499°5
8 0. 706 4 1.3968 1.8595 2.3060 2.8965 3.3554
9 0.7027 1.3830 1.8331 2.2622 2.8214 3.2498
10 0.699 8 1.3722 1.8125 2.228 1 2.763 8 3.1693
11 0. 697 4 1.363 4 1.7959 2.2010 2.718 1 3.1058
12 0.6955 1.3562 1.7823 2.178 8 2.6810 3.054 5
13 0.693 8 1.3502 1.7709 2.160 4 2.6503 3.0123
14 0.692 4 1.3450 1.761 3 21448 2.6245 2.976 8
15 0. 6912 1.340 6 1.753 1 2.1315 2.6025 2.9467
16 0.690 1 1.3368 1.7459 2.1199 2.5835 2.9208
17 0. 689 2 1.3334 1.7396 2.1098 2. 5669 2.8982
18 0. 688 4 1.3304 1.734 1 2.1009 2.552 4 2.878 4
19 0.6876 1.3277 1.729 1 2.0930 2.5395 2.8609
20 0.6870 1.3253 1.7247 2.0860 2.5280 2.8453
21 0. 686 4 1.3232 1.7207 2.0796 2.5177 2.8314
2 0.6858 1.3212 1.717 1 2.0739 2.508 3 2.8188
23 0. 6853 1.3195 1.7139 2.0687 2.4999 2.807 3
24 0.684 8 1.3178 1.7109 2.0639 2.4922 2.796 9
25 0. 684 4 1.3163 1.708 1 2.059°5 2.485 1 2.787 4
2 0. 6840 1.3150 1.7056 2.0555 2.4786 2.7787
27 0.683 7 1.3137 1.7033 2.0518 2.4727 2.7707
28 0. 683 4 1.3125 1.701 1 2.048 4 2.467 1 2.763 3
29 0.6830 1.3114 1.699 1 2.0452 2,462 0 2.756 4
30 0.682 8 1.3104 1.6973 2.0423 2.4573 2.7500
31 0.6825 1.3095 1.6955 2.0395 2.4528 2.744 0
32 0.6822 1.308 6 1.6939 2.0369 2.4487 2.7385
33 0.6820 1.3077 1. 692 4 2.0345 2.444 8 2.7333
34 0.6818 1.3070 1.6909 2.0322 2.441 1 2.728 4
35 0.6816 1.3062 1.6896 2.030 1 2.4377 2.7238
36 0.681 4 1.3055 1.688 3 2.0281 2.4345 2.719°5
37 0.6812 1.3049 1.687 1 2.0262 2.431 4 2.715 4
38 0.6810 1.3042 1.6860 2.024 4 2.4286 2.7116
39 0. 680 8 1.3036 1.6849 2.0227 2.4258 2.7079
40 0. 6807 1.303 1 1.6839 2.0211 2.4233 2.704 5
41 0.6805 1.3025 1.6829 2.0195 2.4208 2.701 2
42 0. 680 4 1.3020 1.6820 2.018 1 2.4185 2.698 1
43 0. 680 2 1.3016 1.6811 2.0167 2.4163 2.695 1
44 0.680 1 1.301 1 1. 6802 2.015 4 2.414 1 2.6923
45 0.6800 1.3006 1. 679 4 2.014 1 2.4121 2. 689 6




HITHERRE

2
FAL X 9H5F .
2 2
PiX (n) >Xa(n)} -« 0 £ ()

n a =0.995 0.99 0.975 0.95 0. 90 0.75
1 — e 0. 001 0. 004 0.016 0. 102
2 0.010 0.020 0.051 0.103 0.211 0.575
3 0.072 0. 115 0.216 0.352 0. 584 1.213
4 0. 207 0.297 0.484 0.711 1. 064 1.923
5 0.412 0.554 0. 831 1. 145 1. 610 2.675
6 0. 676 0.872 1.237 1. 635 2.204 3.455
7 0.989 1.239 1. 690 2. 167 2. 833 4. 255
8 1.344 1. 646 2. 180 2.733 3. 490 5.071
9 1. 735 2.088 2.700 3.325 4. 168 5. 899
10 2. 156 2. 558 3.247 3.940 4.865 6.737
11 2. 603 3.053 3. 816 4. 575 5.578 7.584
12 3.074 3.571 4. 404 5.226 6. 304 8. 438
13 3. 565 4.107 5. 009 5.892 7.042 9.299
14 4.075 4. 660 5. 629 6.571 7. 790 10. 165
15 4. 601 5.226 6. 262 7.261 8. 547 11. 037
16 5.142 5. 812 6. 908 7.962 9,312 11.912
17 5.697 6. 408 7.564 8.672 10. 085 12.792
18 6. 265 7.015 8.231 9, 390 10. 865 13. 675
19 6. 844 7. 663 8. 907 10. 117 11. 651 14. 562
20 7. 434 8. 260 9. 591 10. 851 12. 443 15. 452
21 8. 034 8. 897 10. 283 11. 591 13. 240 16. 344
22 8.643 9. 542 10. 982 12. 338 14. 042 17. 240
23 9. 260 10. 196 11. 689 13.091 14. 848 18. 137
24 9. 886 10. 856 12. 401 13. 848 15. 659 19. 037
25 10. 520 11. 524 13. 120 14. 611 16. 473 19. 939
26 11. 160 12. 198 13. 844 15.379 17.292 20. 843
27 11. 808 12. 879 14. 573 16. 151 18. 114 21.749
28 12. 461 13. 565 15. 308 16. 928 18. 639 22. 657
29 13. 121 14. 257 16, 047 17.708 19. 768 23. 567
30 13. 787 14. 954 16.791 18. 493 20. 599 24. 478
31 14. 458 15. 655 17. 539 19. 281 21.434 25.390
32 15. 134 16. 362 18.291 20.072 22.271 26. 304
33 15. 815 17.074 19. 047 20. 867 23.110 27.219
34 16. 501 17. 789 19. 806 21. 664 23.952 28. 136
35 17. 192 18. 509 20. 569 22. 465 24. 7197 29. 054
36 17. 887 19, 233 21.336 23.269 25. 643 29. 937
37 18. 586 19. 960 22. 106 24. 075 26. 492 30. 893
38 19. 289 20. 691 22.878 24. 884 27.343 31. 815
39 19, 996 21.426 23. 654 25.695 28. 196 32.737
40 20. 707 22. 164 24.433 26. 509 29. 051 33. 660
41 21.421 20. 906 25.215 27. 326 29. 907 34. 585
42 22.138 23. 650 25.999 28. 144 30. 765 35.510
43 22. 859 24. 398 26. 785 28. 965 31.625 36. 436
44 23.584 25. 148 27.575 29. 787 32.487 37.363
45 24, 311 25.901 28. 366 30. 612 33. 350 38. 291




PR A AR

n a=0.25 0.10 0. 05 0.025 0.01 0. 005
1 1.323 2.706 3.841 5.024 6.635 7.879
2 2.773 4. 605 5.991 7.378 9.210 10. 597
3 4.108 6. 251 7. 815 9. 348 11. 345 12. 838
4 5.385 7.779 9.488 11.143 13.277 14. 860
5 6. 626 9.236 11. 071 12. 833 15. 086 16. 750
6 7. 841 10. 645 12. 592 14. 449 16. 812 18. 548
7 9.037 12.017 14. 067 16.013 18.475 20. 278
8 10. 219 13. 362 15. 507 17. 535 20. 090 21.955
9 11. 389 14, 684 16.919 15. 023 21. 666 23. 589
10 12. 549 15.987 18. 307 20. 483 23.209 25. 188
11 13. 701 17.275 19. 675 21.920 24.725 26. 757
12 14. 845 18. 549 21.026 23.337 26. 217 28. 299
13 15. 584 19. 812 22. 362 24.736 27. 688 29.819
14 17. 117 21. 064 23.685 26.119 29. 141 31.319
15 18. 245 22. 307 24.996 27. 488 30. 578 32.801
16 19. 369 23. 542 26.296 28. 845 32. 000 34. 267
17 20. 489 24.769 27. 587 30. 191 33,409 35.718
18 2t. 605 25.989 28. 869 31. 526 34. 805 37.156
19 22.718 37.204 30. 144 32.852 36. 191 38.582
20 23. 828 28.412 31.410 34.170 37. 566 39.997
21 24.935 29. 615 32.671 36.479 38.932 41. 401
22 26.039 30. 813 33.924 36. 781 40. 289 42.796
23 27.141 32. 007 35172 38.076 41. 638 44. 181
24 28.241 33.196 36.415 39.364 42. 980 45. 559
25 29. 339 34. 382 37.652 40.'646 44.314 46. 928
26 30.435 35.563 38. 885 41.923 45. 642 48.290
27 31.528 36. 741 40. 113 43.194 46. 963 49. 645
28 32.620 37.916 41. 337 4. 461 48.278 50. 993
29 33.711 39.087 42. 557 45.722 49.588 52.336
30 34. 800 40. 256 43.773 46.979 50. 892 53. 672
31 35. 887 41.422 44. 985 48.232 52.191 55.003
32 36.973 42. 585 46. 154 49.480 53. 486 56. 328
33 38.058 43.745 47. 400 50.725 54.776 57. 648
34 39. 141 44.903 48. 620 51. 966 56. 061 58. 964
35 40. 223 46. 059 49, 802 53.203 57.342 60. 275
36 41. 304 47.212 50. 998 54. 437 58.619 6f. 581
37 42, 383 48. 363 52.192 55. 668 59.892 62. 883
38 43. 462 49.513 53.384 56. 896 61. 162 64. 181
39 44. 539 50. 600 54.572 58. 120 62.428 65. 476
40 45. 616 51. 805 55.758 59. 342 63. 691 66. 766
41 46. 692 52.949 56. 942 60. 561 64. 950 68. 053
42 47.766 54. 090 58. 124 61.777 66. 206 69. 336
43 48. 840 55.230 59. 304 62. 990 67. 459 70. 616
44 49.913 56. 369 60. 481 64.201 68.710 71.893
45 50. 985 57. 505 61. 656 65. 410 69. 957 73. 166




it EHRE

a

RAS FoHk
P{F(n ,n,)>F (n,,n,)| =a 0 Fe (mm,)
n, ny 1 2 3 4 5 6 7 8 9 10 20 30 60
1 161 200 216 225 230 234 247 239 241 242 248 250 252.2
4052 | 4999 5403 5625 5764 5859 5928 5981 6022 6056 6208 6258 6313
2 18.51 | 19.00 [ 19.16 | 19.25 | 19.30 | 19.33 | 19.36 | 19.37 | 19.38 | 19.39 | 19.44 | 19.46 | 19.48
98.49 [99.01 [99.17 | 99.25 {99.30 | 99.33 | 99.34 | 69.36 | 99.38 | 99.40 | 99.45 | 99.47 | 99. 48
3 10.13 | 9.55 .28 9 12 9.01 8.94 8. 88 8. 84 8. 81 8. 78 8. 66 8.62 8.57
34,12 [ 30.81 | 29.46 | 28.71 | 28.24 | 27.91 | 27.67 | 27.49 | 27.34 | 27.25 | 26.69 | 26.50 | 26.32
4 7.71 6.94 6. 59 6. 39 6.26 | 6.16 6. 09 6.04 | 6.00 5.96 5. 80 5.74 5.69
21.20 | 18.00 | 16.69 | 15.98 | 15.52 | 15.21 } 14.98 | 14.80 | 14.66 | 14.54 | 14.02 | 13.83 13. 65
6.61 5.79 5. 41 5.19 5.05 4.95 4. 88 4.82 | 4.78 | 4.74 | 4.56 | 4.50 4,43
> 16.26 | 13.27 [ 12.06 | 11.39 [ 10.97 | 10.67 | 10.45 | 10.27 | 10.15 | 10.05 | 9. 55 9. 38 9.20
6 5.99 5.14 | 4.76 | 4.53 4. 39 4,28 4.21 4. 15 4.10 | 4.06 3.87 3.81 3.74
13.74 | 10.92 | 9.78 9.15 8.75 8.47 8.26 8.10 | 7.98 7.87 7.39 7.23 7.06
7 5.59 | 4.74 | 4.35 4. 12 3.97 3. 87 3.79 3.73 3. 68 3.63 3.44 | 3.38 3.30
12.25 | 9.55 8.45 7.85 7. 46 7.19 7.00 | 6.84 | 6.71 6. 62 6. 15 5. 98 5.82
8 5.32 4.46 | 4.07 3.84 3.69 3.58 3.50 | 3.44 3.39 3.34 315 3.08 3.01
11.26 | 8.65 7.59 7.01 6. 63 6. 37 6. 19 6.03 5.91 5. 82 5.36 | 5.20 5.03
9 5.12 | 4.26 3.86 3.63 3.48 3.37 3.29 3.23 3.18 3. 13 2.96 2. 86 2.79
10.56 | 8.02 6. 99 6. 42 6. 06 5.80 562 5.47 5.35 5.26 4,80 4. 64 4. 48
10 4.96 | 4.10 3.71 3.48 3.33 3.22 3.14 3.07 3.02 2.97 2.77 2.70 2.62
10.04 | 7.56 6.55 5.99 5.64 5.39 5.21 5.06 | 4.95 4. 85 4. 41 4.25 4. 08
1 4.84 | 3.98 | 3.59 | 3.36 | 3.20 | 3.09 | 3.01 2.95 1 2.90 | 2.86 | 2.65 | 2.57 2. 49
9. 65 7.20 6.22 5.67 5.32 5.07 4.88 | 4.74 | 4.63 4.54 | 4.10 3.94 3.78
12 4,75 3.88 3.49 3.26 3.11 3.00 | 2.92 2.85 2.80 | 2.76 2.54 2.46 2.38
9.33 6.93 5.95 5.41 506 | 4.8 | 4.65 4.50 | 4.39 | 4.30 | 3.86 3.70 3.54
13 4.67 3.80 3.41 3.18 3,02 2.92 2.84 | 2.77 2.72 2. 67 2.46 2.38 2.30
9,07 6.70 5.74 5.20 | 4.86 | 4.62 4.44 | 4.30 | 4.19 | 4. 10 3.67 3.51 3.34
14 4,60 3.74 3.34 3. 11 2. 96 2.85 2.77 2.70 | 2.65 2.60 | 2.39 2. 31 2.22
8. 86 6. 51 5.56 5.03 4. 69 4,46 | 4.28 | 4.14 | 4.03 3.94 3.51 3.34 3.18
15 4.54 | 3.68 | 3.29 | 3.06 | 2.90 | 2.79 | 2.70 | 2.64 | 2.59 | 2.55 | 2.33 | 2.25 2.16
8. 68 6.36 | 5.42 | 4.89 | 4.56 | 432 | 4.14 | 4.00 3.89 3.80 3.36 3.20 3.05
16 4.49 3.63 3.24 3.01 2.85 2.74 | 2.66 2.57 2.54 | 2.49 2.28 2.20 2.11
8.53 6.23 5.29 | 4.77 | 4.44 | 4.20 | 4.03 3. 89 3.78 3.69 3.26 3.10 2.93
17 4.45 3.59 3.20 2.96 2.81 2.70 2.62 2.55 2.50 2. 45 2.23 2.15 2.06
8.40 | 6.11 5.18 4, 67 4.34 | 4. 10 3.63 3.79 3. 68 3.59 3. 16 3.00 2.83
18 4.41 3.55 3.16 2.93 2.77 2.66 2.58 2.51 2.46 2.41 2.19 2. 11 2.02
8.28 6.01 5.0 | 4.58 4. 25 4. 01 3. 85 3.71 3.60 3.51 3.07 2.91 2.75
19 4. 38 3.52 313 2.90 | 2.74 2.63 2.55 2.48 2.43 2.38 2.15 2.07 1.98
818 | 593 | 501 {4.50 | 417 | 3.94 | 3.77 | 3.63 | 3.52 | 3.43 | 300 | 2.84 2.67 .
20 4,35 3. 49 3.10 2.87 2. 71 2.60 | 2.52 2.45 2.40 2.35 2.12 2.04 1.95
8.10 | 5.84 | 4.94 | 4.43 4. 10 3.87 3.71 3.56 3.45 3,37 2.94 2.77 2.61
30 4,17 3.32 2.92 2.69 2.53 2.42 2.34 | 2.27 2.21 2.16 1.93 1. 84 1.74
7.59 5.39 | 4.51 4,02 3.70 3.47 3.30 | 3.17 3.06 | 2.98 2.55 2.38 2.21
40 4.08 3.23 2.84 | 2.61 2.45 2.34 | 2.25 2.18 2. 12 2.,07 1. 84 1.74 1.64
7.31 5.18 | 4.31 3.83 3.51 3,29 312 2.99 2. 88 2.80 | 2.37 2.20 2.02

( b — 3O 8 FEHEKF 0.05, T80 5 8 &4k 0.01)



PER A WHRITE

ny 1 2 3 4 5 6 7 8 9 10 20 30 60
1 647.8 | 799.5 | 864.2 [ 899.6 | 921.8 [937.1 | 948.2 | 956.7 | 963.3 | 968.6 | 993.1 | 1001 1010
39.9 | 49.5 | 53.6 | 55.8 | 57.2 | 58.2 | 58.9 [ 59.4 | 59.9 | 60.2 | 61.7 | 62.3 | 62.79
5 38.51 (39.00 | 39.17 | 39.25 {1 39.30 | 39.33 | 39.36 | 39.37 { 39.39 | 39.40 | 39.45 | 39.46 | 39.48
8.53 | 9.00 | 9.16 | 9.24 | 9.29 | 9.33 | 9.35 | 9.37 | 9.38 | 9.39 | 9.44 | 9.46 9.47
3 17.44 [ 16.04 { 15.44 | 15.10 | 14.88 | 14.73 | 14.62 [ 14.54 | 14.47 | 14.42 | 14.17 | 14.08 | 13.99
5.54 | 5.46 | 5.39 | 5.34 | 5.31 | 5.28 | 5.27 | 5.25 | 5.24 [ 5.23 | 5.18 | 5.17 5.15
4 12,22 1 10.65 | 9.98 | 9.60 | 9.36 | 9.20 | 9.07 | 8.98 | 8.90 | 8.84 | 8.56 | 8.46 8.36
4.54 | 432 | 419 | 411 | 405 | 4.01 | 3.98 [ 3,95 | 3.94 | 3.92 | 3.84 | 3.82 3.79
5 10.01 | 8.43 | 7.76 | 7.39 | 7.15 | 6.98 | 6.85 | 6.76 | 6.68 | 6.62 | 6.33 | 6.23 6. 12
4.06 | 3.78 | 3.62 | 3.52 | 3.45 | 3.40 | 3.37 | 3.34 | 3.32 | 3.28 | 3.21 | 3.17 3.14
6 8.81 | 7.26 | 6.60 | 6.23 | 5.99 | 5.82 { 5.70 | 5.60 | 5.52 | 5.46 | 5.17 | 5.07 4. 96
378 | 3.46 | 3.29 | 3.18 | 3.11 | 3.05 | 3.01 | 2.98 | 2.96 | 2.94 | 2.84 | 2.80 2.76
7 8.07 | 6.54 | 5.8 | 5.52 | 529 [ 5.12 | 499 | 4.90 | 4.82 | 4.76 | 4.47 | 4.36 4.25
3.59 | 3.26 | 3.07 | 2.96 | 2.88 | 283 | 2.78 | 2.75 | 2.72 | 270 | 2.59 | 2.56 2.51
8 7.57 | 6.06 | 5.42 | 5.05 | 4.82 | 4.65 | 4.53 | 443 | 436 | 4.30 | 4.00 | 3.89 3.78
3.46 | 3.1t | 2,92 | 2,81 | 2.73 | 2.67 | 2.62 | 2.59 | 2.56 | 2.54 | 2.42 | 2.38 2.34
9 7.21 | 5,71 | 5.08 | 4.72 | 4.48 | 432 | 420 | 410 | 4.03 | 3.96 | 3.67 | 3.56 3.45
336 | 3.01 | 2.81 | 2.69 | 2.61 | 2.55 | 2.51 | 2.47 | 2.44 | 2.42 | 2.30 | 2.25 2.21
10 6.94 | 5.46 | 4.83 | 4.47 | 4.24 | 4.07 | 3.95 | 1.56 | 3.85 | 3.72 | 3.42 | 3.31 3.20
3.29 | 2,92 | 2.73 | 2.61 | 2.52 | 2.46 | 2.41 | 2.38 | 2.35 | 2.32 | 2.20 | 2.16 2.11
1 6.72 | 5.26 | 4.63 | 4.28 | 4.04 | 3.88 | 3.76 | 3.66 | 3.59 | 3.53 | 3.23 | 3.12 3.00
3.23 | 2.82 | 2.66 | 2.54 | 2.45 | 239 | 2.34 | 2.30 | 2.27 | 2.25 | 2.12 | 2.08 2.03
2 6.55 | 5.10 | 4.47 [ 412 | 3.80 [ 3.73 | 3.61 | 3.51 | 3.44 | 3.37 | 3.07 | 2.96 2.85
3.18 | 2.81 | 2.61 | 2.48 | 2.39 | 2.33 | 2.28 1 2.24 | 2.21 | 2.19 | 2.006 | 2.01 1.96
13 6.41 | 4.97 | 4.35 | 400 | 3.77 | 3.60 | 3.48 | 3.39 | 3.31 | 3.25 | 2.95 | 2.84 2.7
3.14 | 2,76 | 2.56 | 2.43 | 2.35 | 2.28 | 2.23 | 2,20 | 2.16 | 2.14 | 2.01 | 1.96 1. 90
14 6.30 | 4.86 | 4.24 | 3.89 | 3.66 | 3.50 | 3.38 | 3.29 | 3.21 | 3.15 | 2.84 | 2.73 2.61
310 § 2,73 | 2,52 | 2,39 | 2.31 | 224 | 2.19 | 2.15 | 2.12 | 2.10 | 1.96 | 1.91 1. 86
15 6.20 | 4.77 [ 415 | 3.80 | 3.58 | 3.41 [ 3.29 | 3.20 | 3.12 | 3.06 | 2.76 | 2.64 2.52
3.07 | 270 | 2.49 | 2.36 | 2.27 | 2.21 [ 2.16 | 2.12 | 2.09 | 2.06 | 1.92 | 1.87 1.82
16 6.12 | 4.69 [ 4.08 | 3.73 | 3.50 | 3.34 | 3.22 | 3.12 { 3.05 { 2.99 | 2.68 | 2.57 2.45
305 1 2.67 | 2.46 | 2.33 | 2.24 { 2.18 | 2.13 | 2.09 | 2.06 { 2.03 | 1.89 | 1.84 1.78
17 6.04 | 4.62 | 4.01 | 3.66 | 3.44 | 3.28 | 3.16 | 3.06 | 2.98 { 2.92 | 2.62 | 2.50 2.38
303 1 2.64 | 2.44 | 2.31 | 2.22 [ 2,15 | 2.10 | 2.06 | 2.03 | 2.00 | 1.86 | 1.81 1.75
18 5.98 | 4.56 | 3.95 | 3.61 | 3.38 | 3.22 | 3.10 | 3.01 | 2.93 | 2.87 | 2.56 | 2.44 2.32
3.01 | 2.62 | 242 | 2229 | 2.20 [ 2.13 [ 2.08 | 2.04 | 2.00 | 1.98 | [.84 | 1.78 1.72
19 5,92 [ 451 | 3.90 | 3.56 | 3.33 | 3.17 | 3.05 | 2.96 | 2.88 | 2.82 | 2.51 | 2.3¢% 2.27
2.99 | 2.61 } 2.40 | 2.27 | 2.18 [ 2.11 | 2.06 | 2.02 | 1.98 | 1.96 | 1.81 | 1.76 1.70
20 5.87 | 4.46 | 3.86 | 3.51 | 3.29 | 3.13 | 3.01 | 2.91 | 2.84 | 2.77 | 2.46 | 2.35 2.22
2.97 12,59 | 2.38 | 2.25 | 2.16 | 2.09 | 2.04 | 2.00 | 1.96 | 1.94 | 1.79 | 1.74 1.68
30 5.57 {418 | 3.59 | 3.25 | 3.03 | 2.87 | 2.75 | 2.65 | 2.57 | 2.51 | 2.20 | 2.07 1.94
2.88 | 2.49 | 2.28 | 2.14 | 2205 | 1.98 | 1.93 | 1.88 | 1.85 | 1.82 | 1.67 | 1.61 1. 54
40 5,42 1 4.05 | 3.46 | 3.13 | 290 | 2.74 | 2.62 | 2.53 | 2.45 | 2.39 | 2.07 | 1.94 1.80
2.84 1 2.44 | 223 1 2209 [ 1.97 | 1.93 | 1.87 |.1.83 | 1.79 | 1.76 | 1.61 | 1.54 1.47
60 5.29 | 3.93 | 3.34 [ 3.01 | 2.79 | 2.63 | 2.51 | 2.41 | 2.33 | 2.27 | 1.94 | 1.82 1.67
2,79 | 2.39 | 2.18 | 204 | 1.95 | 1.87 | 1.82 | 1.77 | 1.74 | 1.71 | 1.54 | 1.48 1.40

(B — R B K 0. 025, F T —Bouk iz B 3 K 0. 10)
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10. BBV R BB RS
FiRes 8“3 AR BT OB
1 155 0.44
2 ' 138 0.63
3 124 0.79
4 | 183 0.13
5 177 0.20

H3H

10. RAT40 ZRIMA THMR
T%/7E H{E/ 7T ABUAN HE/ % Rit AfA

1500 AT 1 250 1 2.50 1
1 500 -~ 2 000 1750 4 10.00 5
2 000 ~2 500 2 250 17 42.50 22
2 500 ~3 000 2750 13 32.50 35
3 000 ~3 500 3 250 3 7.50 38
3500 B4 | 3 750 2 5.00 40

it — 40 100. 00 —




EMREER

FAE

10. (1) HHEEZHABRZSHAKEMIYE, PR RE. REE.

A HH/em hH kg
¥ 1.7550 70. 450 0
%1 1.770 0 71.000 0
o {37 3 1.7650 71.000 0
RAE 2 0.047 9 5.1233

(2) RIS MFESRMEEGRBRI WS RBRRE RE

i 585 k&
BB RN % 2.729 695 6 7.272 152
RARH -0.609 85 -0.140 37

e R ¥ 2.838 729 9 2. 481 661

(3) THEILHEE [l 5 AR AR L (E

F9 1 2 3 4 5 6 7 8 9 10
BE|[-2.19:8| 0.3131 | 0.1044 | 0.9393 1.1481 | 0.5219 | 0.7306 | -1.3568| -0.9393 | -0.5219
A%\ | -2.0397| 1.0833 | 0.1074 | 0.3025 | 0.8881 | 0.3025 |-0.4782 | -1.4542| -1.063 8| -0.868 6
K& 11 12 13 14 15 16 17 18 19 20
S8 | -2.1918| 0.3131 | 0.1044 | 0.9393 i.1481 | 0.5219 | 0.7306 | -1.3568| -0.9393,-0.5219
{AE | -0.0878| 0.1074 | 0.1074 | 1.2785 |-0.087 8 |-1.4542 1.864 1 1.4737| 0.1074|-0.087 8

11. (1) HEZeVIRT A THRASE:

X=1500(7C)
(2) HBEZEAWVHTH TR AR
25 _
Mo =1200 + 55725 x400 =1 422. 22 (3C)
M, =1200 +22=22 4 400 = 1 466.67(5E)

45
(3) MRELALITHRIIE ., POBFARR, Atk T A THARSIFIE,
HX>M > M, HEWREDI,

(4) WHEZAVRITH TRPFYE.



HITREE

29 000 _ —
A D = 100 =290( %)

(5) HHEZMIIRTH THRIORHEZ B BRLL:

H ~ _
2 (X -X0F, 500 ~
0_2 — 4=l :,\/7 = 354.96(713)

H
> F
o 354.96
V. = % = 10 = 23.66%
(6) ITEIZMWET A THRIRA RBFIEE 25
K = 2 (X -X'F =2.430 1
ot - Z F
SK = ng_X) o 0.3488
o ZF

12, R B B B B0 R AR 4

G =/1.738 314 =1. 056 85
Y- 25 3 = 5. 685%

FSE
11. RETEL UL TER=41ST HEFHER
R LR . EFLhR | AELE SENY
HRIZ R FHERT
i e E] o ThHEEE | FRIE Fregs
/% /
UG PP e I B I N 0 P
—5 T 100 20 105 100 105. 00 90 116. 67 2 750 381. 82
T 150 30 147 140 98. 00 143 102. 80 3 375 435.56
=451 250 50 248 236 99. 20 245 101.22 6 375 389. 02
A 500 100 500 — 100. 00 478 104. 60 12 500 400. 00
12. BV ErE-RANRISNERSH
WA ¥ % # 8 T
BERERE 122. 31 493
R 125.79 570
B AR 97.23 -7




SEREEE

13. ZAFHENRESRMERN: 96.65%
14, ZHR LAERHE ML R By : 91%
15. RABATHHBAR, HEZK3 HERKIHNBIEE0Y 104. 88%

W

Ln

F6E

9. (1) 0.95, (2) 0.975, (3) 0.8625

10. 0.133 6

11. (1) (573.64 5%, 636.36 55), (2) (149.26 5T, 197.48 Ji)
12. (1) (99.12 cm, 110.88 cm), (2) (99.03 cm, 110.97 cm)
13. 76

14. (1.244 kg, 1.889 kg)

15. (1) 1062 5%, 774 7T

(2) (923.66 7¢, 1200.34 55), (719.08 5T, 828.92 JT.)

(3) (144.65 75, 431.35 70)

(4) 193.38 7¢, 76.77 7C

(5) (141.04 55, 318.15 7%), (55.99 5T, 126.30 JL)

(6) (1.996 1, 20.171 3)

BTH

10. Hy: p=15000, H,: p<15000, Z=-2.5; {E4FHER.
11. Hy: =500, H,: p <500, |71 =1.5364, HZRMBE,
12. HO: M1 —Ha =0, Hl: M _#27&0, Z=-3. 6823, *E?EJE‘{E&O

2 2

13. (1) Hy: =1, H,: T1, F=0.924 56, BZEBE,
) o,

(2) HO: M g =07 le M1 -#2#05 Z= _2401’ ?E%)E\ﬁ&o
2 2

14. (1) Hy: Z=1, H,: D1, F=0.8622, EEFMEEL.
o, a,

(2) Ho: M1 — Mo =07 Hl: oy —”'2?/__07 T= -2. 72437 *E%JE{E&O

2 2

15. (1) Hy: Z1=1, H,: Zb#1, F=0.3460, {HA4RBR.
ag, g,
(Tz 0'2
B#% H,: a—i:l, H,: U—i;el, F=2.89, }E#EEE,
1 1

(2) Hy: py —p2 =0, Hy: p, 1, #0, T= -2, 5375, 4R EIE.




it ¥ EE

2

2
16. (1) Hy: =1, H,: b1, F=4.6551, {4 EfEi%.

2
o, o,

(2) Ho: M1 — M =O’ H|: M1 _“'27&0’ T'=-0.771 4a ﬁ%ﬁﬁﬁo
F8E

10. (1) F=17.068 4, JF#E{E¥.

(2) A5B, T=4.6914, HMAFRHE; A5C, T= -0.6702, EZFERZ; B Y
C, T= -5.3616, E#EEE. '

11. (1) F=4.0720, I#JEM/BE,

(2) A5B, T=1.2222, #ZFBiE; A5C, T=1.6667, HEZERE; A5D, T
=3.4444, HEAFRIR; BSC, T=04444, HZEMWE; BSD, T=2.222, itk
JRRi%; C5D, T=1.7778, #2FEM/K,

12, HEAEFIRBERY F = 4.170 7, B4 RHE; BALFEEN F= 0.701 9, #£2ERE
B HEALRIEE R EERN F= 0.929 5, B2EME,

13. (1) B/NAM F=5.5167, 1E4)ERiR,

(2) 14524, T=0.1991, #2ZFERIL; 14534, T=-2.5224, B4R,
VH54H, T=-2.987 1, H4Fiisk; 24H53 4, T=-2.7216, R4 AR 245
44, T=-3.1863, HHARMiE; 3HE544H, T=-0.464 7, LZE/T,

(3) BBEMSHK F=1.736 7, BRZIFMBIL; MB/NHK F= 6.5328, {E4EER.,

14. WER F= 22174, EZEFEREBE; EBK F= 90.5710, {5458, X HAEF
B F=22.792 3, 4FHEEK,

15. @WK F=0.9479, EZFRBE; 7EHK F=12.430 6, IEpEEE.

FOE

10. (1) Hit25EEREH 0.939 548; Gt 5MFEIBH0.927 38; M2 5K
it K 0. 810 47,

(2) ¥=9.107 +0.427 6z, +0.462 4x,; WRL x, WEHERBL M THBSHHE Y
4.410 74; BEHF «, WEIARE B, B TSR R 3. 893 68,

(3) ¥ =84.66 47, BEWKYT a=0.05 FHBEZXME:NY 84.755F3. 54 4},

11. (1) r=0.9225, T=6.7621, B%,

(2) y=6967.768 7+0.312 7x, F=45.7265, B3,

(3) ¥ =6967.768 7 +0.312 7 x80 000 =31 981.87 ¢, 7E B E4# KT o =0.05 FHE
{5IX a4 31 981. 87 ¥7 332.99 3¢,



O IHBREBER

12. 253 ML RIEIA 48T, ARIER B K E SR ERERHBIREEENE
W, BER A SKE (v) SHEEBEMERELIER R y =30.657 9 -0.355 3¢, H
6] 9 AR F ARG iHE R 52.635 4, R A SKEMEIARE TRESITHEN -7.255,
FEBEEKT «=0.05 THEE,
13, y= -58.091 6 +1.496 7x, 0. 359 3x3; [EAF R FRHLIHER 1014, 131; &
BHpr x, EARKB B TRESITE N 6.4957; FMANW SR« WEBEREB, KT
BIS RN -3.2095, HEEEHKF =005 FTHEE.

14. 87.23%
%10 &

10. (1) 60 345 3¢

(2) 61 667 JC

1. (1) BHiE 5 £ A KERCER 2T &R

FH 2000 2001 2002 2003 2004 2005

AW A/ TT 18 970 19 890 21 050 22 340 23 850 25 390
EWHE KR/ T — 920 1160 1 290 1510 1540
itk E T — 920 2 080 3370 4 880 6 420
R BT % — 104. 85 105, 83 106. 13 106. 76 106. 46
FHE R/ % — 104. 85 110. 96 117.76 125. 72 133. 84

(2) FHRBHEEN 106% , FIBEREFEN 6% .

12, Rk 15 FREMWERAT EHAMBRHF 5 A

£ FARFHAL 3EBTY 5 HEBIHFY
1991 10 — —

1992 67 65. 67 —

1993 120 122.33 115.6

1994 180 167.00 167. 4

1995 201 216. 67 221.4

1996 269 269. 00 275.4

1997 337 332.00 329.4




HitHFHRR

&&

T ERFHAR 3 BT 5 FBBFH
1998 390 392.33 381.6

1999 450 434,00 425.8

2000 462 467.33 462. 4

2001 490 490. 67 498.4

2002 520 526. 67 524.6

2003 570 557.00 550.6

2004 581 581.00 —

2005 592 — —

T 2006 4FRE M FRPTPYALN 3 BT HBHEAE N 581 A, 5 FERahE
BW A 551 A

13. Y =2.581 +43.335 7 ¢; /\2006515%;”—16 Y,6—696A0
14. Y,= -69.822 +68.8897:-1.597 1 ¢*; 42006 4EH =16, Y, =624 A

w.ﬁ—&5m339w7m7xom3m'Aqm6¢ﬁb46ig_aak

16. SALBREGBRAIRE VI SS, K 13 545.38, “HIR BB IKIRE T F A SS,
K3 02246, EIEARBIMKAAE T RIKIRE T I SS, A 4 633.56; IAMUEBENKI#E
IR N KL BB R,

17. (1) Bdolh BB AR A 2 TRy v, = 229 032.22

+121, 72 205+

(2) ZEWHRBNFETEN
EY
F1 2EST
1 2 3 4
. 66. 388 0 159. 246 0 225.500 9 79.536 2 530.671 0
BAE 66.250 8 158. 896 3 224.972 4 79.356 2 529.475 7
B=4 66. 089 1 158.507 8 224.408 5 79. 147 4 528.152 8
SHIOAE 65.912 0 158.078 9 223.788 0 78.929 5 526.708 4
BHAF 65.731 5 157.654 9 223.2153 78.741 0 525.342 8
B 65. 588 4 155. 368 4 214.482 1 72.632 3 508.071 2
FEEIH 395.959 8 947.752 4 1.336.367 2 468.342 5 3148.421 9
FEHY (FHHEKSD 65.993 3 157.958 7 222.7279 78.057 1 524.737 0
(RIEEM) SHEKS.L 50. 305 8 120. 409 8 169.782 5 59.501 9 400. 000 0




SOnREEE
(3) Ze W EBANEREHRE %

B FE 1 2 3 4 5 6 7 8
HeEw — 132.35 132.91 132.73 132. 44 132. 06 132. 61 132. 42
FHFE 9 10 11 12 13 14 15 16
il 132.13 131.73 132.28 132.07 131.77 131. 37 131.91 131.71
FYHFE 17 18 19 20 21 22 23 24
8 2 131.42 131. 02 131. 58 131.39 130. 58 128. 58 125. 81 —
1=

10. (1) 173235, 10.55 G, 10.58 5¢

(2) 398 A

(3) 1144 A, 1212 A

11. (1) 65.1555 7T, 65.144 6 7T

(2) 39.06 J©, 37.72 7©

(3) 3396 A

(4) 1220 A

12. A 7= RHK) P-value 24 0. 004 635, /NTFRBEHKF «=0.05, 2HmT-2rEEH
%; P4 P-value 4 0.589 534, KTFBEHKFE =005, FEEW™RHEE
HE,

13. ZE[H]#) P-value 2} 0.475 334, KFBEHKFE «=0.05, FEEWTHRAKFREZH
HE; FHH) P-value J70.545 439, KFBEHKF «=0.05, FEEm TR AKFHEER
E; THE P-value 7 0.000 613, /MFRBEHAKF «=0.05, BEHITHAFHEERE,
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