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() BRIk (oo, FEETTA E RN, Bk
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L OSEREN IR 2L
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X=n+1

EMJ:‘QD{J%%I’\ HI{E, fEL(n)&/
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n+1
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x=17 x=17

K P(17)=0.12, P(18)=0.18, P(19)=0.23, P(20)=0.13

B L P(17)+P(18)+P(19)=0.53<<0.625
P(17)+P(18)+P(19)+P(20)=0.66>0.625
MR BAttE n*=20 ({F)
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RGN, KB, UERHEREFERBEE. FIENSE
KRER. BN A, SSHM%EEGR, £ T/ET L
H AR
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IR RIS iR o

TV




§ 1 SRS

1.1 SRS
B AT R 245
AT RN AR BALRR A ME.
M BT BETL= A BE TR E SRR A BT
gu vt IS5 R R AT BT .
1.2 MEERMETTE
KR BUETR B R 0 E T X ], St iX A 3
EAEREA D[R] P IR IR, RROAIES, H IS 2] —
AR . LR R EUE I BEARR, BB AL,
] — MR B, RO E T B, BRI AT A

PR |




[ll

EHAREAN, BT T/EHMBERMES
R], REA A BRI AT £ B Matlab 3 RE B «
DL B N, SR B T B RE.

[t

Pl AR S SMAE: FREYIHE1004 %4
BT S HAMAE, FrEEEEIR

L

A




bm AE AR KE R KE BR AE SR KE

172 75 169 55 169 64 171 65 167 47
171 62 168 67 165 52 169 62 168 65
166 62 168 65 164 59 1/0 58 165 64
160 55 1/5 67 173 74 172 64 168 57
155 57 176 64 172 69 169 58 176 57
173 58 168 50 169 52 167 72 170 57
166 55 161 49 173 57 1/5 76 158 b1
170 63 169 63 173 61 164 59 165 62
167 53 171 61 166 /0 166 63 172 53
173 60 1/8 64 163 57 169 54 169 66
178 60 177 66 170 56 167 54 169 58
173 73 170 58 160 65 179 62 172 50
163 47 1/3 67 165 58 176 63 162 52
165 66 172 59 177 66 182 69 175 75
170 60 1/0 62 169 63 186 77 174 66
163 50 1/2 59 176 60 166 76 167 63
172 57 177 58 177 67 169 72 166 50
182 63 1/6 68 172 56 1/3 59 174 64
171 59 1/5 68 165 56 169 65 168 62
177 64 184 70 166 49 171 71 1/0 59




(i) BaEsA

B NEE AP, —MEEX  HREY HER
N, WMRAES TP EIR R K, XFEEARTE; 51—
IMEAR IR B N — AR U data.txtF, #%3K
mBILRIERHE, H204T. 1051, ZIEFZ B H T Tab
HaE|, ZBAE X Hdata. txtE R FEmatlab\work+ B 3k
T, fEMatlab¥ Hloadis A #IE, HAEEER: load
data.txt. XHEENGFETESY T —/FEdata, EE—NME
FENEYE R R

AT REIFEK 10005 BAEES AN SR EE,
PASAN R B AR




high=data(:,1:2:9); %%EH & =mEE (5%1))

high=high(:); %%%# & &5 3E K175

weight=data(:,2:2:10); %%EHAEEEIE (551))

weight=weight(:) %%k EHIE K15
(ii) YEMZ R K EH 5 B A hist #54-5L30

FvER: [N, X] = hist(Y,M)

VESAH (AT FA) YHIBIER . SR X I
[min(Y),max(Y)]|&45 AMer (BEERM¥EE H10)
NGR [FIMAS /N X TE] B3, XA [BIM A7 X T8 B A o
hist(Y M/WESIAYE A B . XTHIL1KEE, "5
EFFF

~



load data.txt;
high=data(:,1:2:9);
high=high(:);

weight=data(;,2:2:10);

weight=weight(:);
%2 H 7 &
[n1,x1]=hist(high)

[n2,x2]=hist(weight)

subplot(1,2,1) %% 4%

hist(high)
subplot(1,2,2) %%7F

FHEZR 5

hist(weight)

S ANETE

SN ETE




THEERE, B EWTEFR

MNETE EMUEH, SRS AREETEE. W
A RHIBHE; MAENEAN BT 2ME. ZERNE{HE LS
BV fE, &EE— PR RIRESIER IR PTE 4
R . BEETRERKS R mBRAT B IES 2,
S RAB W] DA IR A B X o A AR B s B




#12 it FAHIFATERF B FRFa. ¢ g tHILRIE

. aggcacggaaaaacgggaataacggaggaggacttggcacggcattacacggagg
. cggaggacaaacgggatggcggtattggaggtggcggactgttcgggga
. gggacggatacggattctggccacggacggaaaggaggacacggcggacataca

. atggataacggaaacaaaccagacaaacttcggtagaaatacagaagctta

. cggctggcggacaacggactggcggattccaaaaacggaggaggcggacggaggce

o »~ W N B

i B ERTATE B — A2 AR HFE S shuju.txt
AEmatlab\work 7 HEF, w5 FEF




clc

fidl=fopen('shuju.txt’,'r');

I=1;

while (~feof(fid1))

data=fgetl(fidl);

a=length(find(data==97));
b=length(find(data==99));
c=length(find(data==103));
d=length(find(data==116));
e=length(find(data>=97&data<=122));

f(i,)=[a b ¢ d e at+b+c+d];

i=i+1;

end

f

he=[sum(f(;,1)) sum(f(;,2)) sum(f(;,3)) sum(f(:,4)) sum(f(:;,5)) sum(f(:,6))]
fid2=fopen('pinshu.txt’,'w");

fprintf(fid2,'%8d %8d %8d %8d %8d %8d\n',f');
fclose(fidl);fclose(fid2);



TGt G R &GS B — A pinshu.txt®, FEFEFP
FZ5|HTIIINER, BRATREFRAERTRAGFa. .
g~ t UNFR. B—1T8Fa. c. g. t KR/, &
HE R/ /ManF
f=19 10 21 5 55 55
10 7 24 8 49 49
16 12 21 5 54 54
24 9 10 8 51 51
14 13 24 4 55 55

-l

a\ C\ g\ t\ ,%-I/—I_‘\ /3\/ \"_E:%_:ﬁ[:éi’—ld

he=83 51 100 30 264 264




pinshu.txt
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10
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24
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10
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21
24
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10
24

» OO o1 00 o

25
49
o4
o1
55

95
49
54
51
55
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i X=02, X, o MALARE
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T8 Median=<y 1

n n

CO N C) .
2 > 2, Nl

| 1 &
75‘7‘2% SZ:n_lZ(Xi_X)Z *ﬂd‘@% S
4=l

Matlab " mean(x)iR [FIx#J39{E, median(x)i& [F]F A7 3K
FAREZE R E X & (n-1)Sckhn, AT std(x, 1)1
var(x,1)3k5EH .




R AR GE v B )

W v, —E [X‘E(X)T

VD(X)

E[(x— E(x))3]
(D(x))**

P R WA HIRTRREE, v, >0% s  V,<0ZEfizs

G v, =E X — E(X)
| /D)
g B AR = & 1

T

_ E[(x— E(x))4]
(o1e9) .

CESTRPIREZ —, ESTMIER

N3, HIEEWIRNR/L, RnITMAVENEE, W

AP T HRZITENIENEIE.



Matlab+' moment(x,order)iR [B]x fjorder i = .Lo5R,
order O HERIBTE. skewness(x)i& [Blx IR,
kurtosis(x)iR [FlI&FE . L FMatlabit & %4481t
=, N FERE, WIPERH Txmsl, & [Bl—A~
TR MEI1%s =4 5w AR E, FMatlabtt
FiXeg kg, PR




clc

load data.txt;
high=data(:,1:2:9);
high=high(:);
weight=data(:,2:2:10);
weight=weight(:);
shuju=[high weight];
jun_zhi=mean([high weight])
zhong_wei_shu=median(shuju)
biao_zhun_cha=std(shuju)
jl_cha=range(shuju)
pian_du=skewness(shuju)
feng_du=kurtosis(shuju)



BATE R

jun_zhi = 170.2500 61.2700
zhong _wei _shu = 170 62
biao_zhun _cha = 5.4018 6.8929
j cha= 31 30

pian_du = 0.1545 0.1380

feng _du = 3.5573 2.6644
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1.4 FirP LN EERBE M
a4 N(u,0°) £t 12 (n)
() F 44 F(m, n)

Matlab&i 1 T EFE4ANMER A2
norm - IEAAR; chi2 -RG540; t- tofa; f-Fof
X B — b o3 A FR IR AL SR BRI 2

mﬁ%%%%: MEE TR
_cdf ﬁﬁ‘ﬁ@ﬁt ! O, K LA _ERr gl oy A a2
inv 3 BR B S BRI 25 RS FA Bk
stat BIHS G E; HaN BRE (AT LRIRE .
rnd FEALE A B KA B SHORAT T




Bl an

P = normpdf(x,mu,sigma)
BaABMEMU. WHEZEsigmal IEAD A X B2 FE R HUE
(Mu=0, sigma=1K]A]H%E).,

p =tcdf(x,n) BB HEA n Bt FAA7EX KI5 R BUE.

x=chi2inv(p,n) BHEN n BI~F2HI p 50605
x=chi2inv(0.9,10) 8 x = 15.9872
p=chi2cdf(15.9872,10) 1§ p = 0.9000

[m,v] = fstat(nl,n2)
RFAA(BHENLN2)KBE m FFZE v




AT R BRI A DU X By & AE H,  Bilan

X=-6:0.01:6;
y=normpdf(x);
z=normpdf(x,0,2);
plot(x,y,X,z),
gtext('N(0,1)",
gtext('N(0,2"2)")




1.5 [EAREGHER A
BANESBAEEL X ~N(u, o)




15 ESEAEGETHER SN
HANESBEERL X ~N(y,07),Y ~ N(w,,07%)

)(X lul) (y 1u2) N(O,l)
\/01 In,+o,/n,

(X—w) = (VY — 1) -
> s/ 1/n +1/n, “Hmen; -2)

g o \/(nl ~1)s/ +(n, -1)s;

n+n,—2

s’ | o}
s: | o}

6). ~F(n,-1n,-1)



§ 2 AL
2.1 mfhvl
HERSG V& E B IEZSEH — 1N EUE.

EX =X , DX =+

RSV BIPTRR R T
1 n
it EX == X
1=1

BB 91 L(@) =supTl f(x;: 6)

oe@ 171



WG TR AR Rt B — Bk A )%
Tt EQ=6
A SEmET 9, 9, # DO.<DO,

MR 9. 9, B

g Ve>0, limP{|@,—0]> }=0

N—0o0

S I|mE(6’) g, I|mD(6’) 0

Nn—oo



2.2 XIaf&vr

P{6’A1 <9<§2}:1—a

BEREXI

Vo N\

1. [6,,6,

BB fAP):

BEEXERVN, A

EREYS

]
1- a

RIS R

PR, fii

- T 5 R R B e




HAESEBRER X ~ N(y c’) pHIEEXIHE
FHEo2 B [x-u,,- \/_

X"',Ua/z \/—
7:77_?%0 2 *%ﬂ [X_ﬁ'talz(n_l% X""ﬁ'ta/z(n_l)]

BATESBMEEL X ~N(u,0°) o2 MERFXIE
s 2T 20—

i1
lez (n) Xi—alz (n)

T [(n 1)s* (n-1)s°

a/2(n 1) Xl alz(n 1)]




BANESBMEEE X ~N(y,07),Y ~ N(w,,07%)
FEHBEME L 1, FIEEXIE

- - oy 03
[X_y"l':uaIZ + ]
m N

IR AUER S 1~ ) EASIX

[ ;_9$ta/2(m+n_2)sw\/1 "‘1 ]
m N

(m-1)s? +(n-1)s’

m+n-2

g2 —
W




BANESBMEEE X ~N(y,07),Y ~ N(w,,07%)
Du s b, ERNITEK 0 2/ 0,2 KERXIMHE

i(xi )y imoy i(xi —m)im o
i(yi —ﬂz)Z/n F%(m, n) | i(yi —,le)zln Fl_%(m,n)

2) 1 (v M, BRI T ZEN o 2/ 0 2HEFXIH]

Sé | Fa(M=1n-1) | Sé | F.,(Mm=-1n-1) _




2.3 ZH At FIMatlabsE3f
[mu,sigma,muci,sigmaci]=normfit(x,alpha)

Hrpx OhEEA (B EFERE) , alphai BE K a
(alphafit4 it i% € 50.05) , RESAEE v FibR
e o B A TmuRisigma, K& BAAEE v FkrEE
o KX EME+Fmuciflisigmacio. Hx A%EFER R [BIFT
mE. Matlabgiit TR R T —ERANE 57

An SRR X a4, Wexpfit, poissfit,
gamfit, VRA] UK B 355 BT TN 4341
BARRHES NER RS




§ 3 Rixfk
3.1 BANEAR N(u, 02) WME u FR%

R (FRi) Hy:p=y,

SR H, o= py 88 Hyotp>py B8 Hy < i

o2 &5, ¥ME 1R

[h,p,ci]=ztest(x,mu,sigma,alpha,tail)

tail=0(5t44), 1, 2 SBIRRT FR=F

IR I L —

2 Hh=0RTEXH, h=1F R E4H,

PR H, FAFA Y E HILKI MR,

W5, cifg u, FERXIA

P/ NHBETR



B3 EEFH—GEENNEEER. QREREEL— L
R, RMNIESDMN. AP EERN, HHEAN0LSA
o FREZEAN0.015A . XHA L E IR EEIES
IEH, BEYLHIHECE PradipisEos, MEFEN(A
J): 0.497 0.506 0.518 0.524 0.498 0.511 0.520
0.515 0.512 . [HHLEREBFIEF?

g x~N(u,0015°), H,: t= 1, =05 <« H, :u#05
MatlabSEILUI T -
x=[ 0.497 0.506 0.518 0.524 0.498
0.511 0.520 0.515 0.512];
[h,p,ci]=ztest(x,0.5,0.015)
78 h=1, p=0.0248, ci =[0.5014 0.5210]
fE0.05KF T HIE4 R R, BIAAX KRB TEANIE

1

SR




o224 [h,p,ci]=ztest(x,mu,sigma,alpha,tail)

o2 RFm% »  [h,p,ci]=ttest(x,mu,alpha,tail)

B4 Fp T To I FEarx (BLN ) AR A IE S 4346, IR 45
16 H A H M T:159 280 101 212 224 379 179
264 222 362 168 250 149 260 485 170. mEBTHHEHH
WA TCF B3 75 4 K T-225(7N) ?

MatlabSEBRUIF -

x=[159 280 101 212 224 379 179 264 ...

222 362 168 250 149 260 485 170];

[h,p,ci]=ttest(x,225,0.05,1)

Kk#Bh=0, p=0.2570, ci=[ 198.2321 Inf)

U HAE B Z K H0.050 B L T, AretEda Rk, AN
ToF I FF AN K T-225 /N i




3.2 N ERREWEEZENRER (t f5)
[h,p,ci]=ttest2(x,y,alpha,tail)

%15 ZE-4 bk AT — I 5 DA 8 AR B E T R IR
SN IR R AR 2 R —Fp L3 T . 5% —
YA i R ERAE T 155, B AR T ge R AE R . SEH
P ETVEG— P SR G A 2B U 55—, LLE AT #e
AT & T 1040 AR R RN
FMUETTYE 78.1 72.4 76.2 74.3 77.4 78.4 76.0 75.6 76.7 77.3
F VY 79.1 81.0 77.3 79.1 80.0 79.1 79.1 77.3 80.2 82.1

WX PN REASAH B B3 2k B[R] 07 22 B IE RS 2R, 3%
(BTG EZRARA, BB HHT AR R iR E AR (R K
7K~*F0.05)




B Ho -, =0 o Hy T —pu, <0
Matlab ZZ3R
X=[78.1 72.4 76.2 74.3 77.4 78.4 76.0 75.6 76.7 77.3];

y=[79.1 81.0 77.3 79.1 80.0 79.1 79.1 77.3 80.2 82.1];
[h,p,ci]=ttest2(x,y,0.05,-1)

KB h=1, p=2.2126X10 -4, ci = (-Inf -1.9000]
RKHUFE0.05H BE KT, AILAEZ4E R, Bl EN
WA TR R TT R




3.3 e
Hy: BEXEI 30 AF(X)<——H BARXR 5346 AR F(X)

1. RGN RTE
}(22 ; (fi—nApi)z ziiu Zz(k—r_]_)
i =1 N pi H o o7 i
k B (5 Hx ,i=01,...k), r RRNSH
AN EUH BAS VAR R AL TR, R
AR & n ADF50, 84np REFESLLLE, F

FEGH pyx ARSI /D, Al DLE B4
pi:F(Xi)_F(Xi—l) }(2>)(12_a(k—l’—l) INEiRkAL H,




6 TEH W T 84 M hr ik

141
150
143
145
148
148
150
142
140

148
140
141
135
154
135
132
149
137

132
147
144
147
137
148
142
142
152

138
148
144
146
139
152
142
137
145

154
144
126
141
143
143
143
134

(Etruscan) A B FHIkf
P REE (mm) , AEKEXEHEEREREESE
R (EX @=0.1).

142
150
140
136
140
144
153
144

150
149
144
140
131
141
149
146

146
145
142
146
143
143
146
147

155
149
141
142
141
147
149
140

158
158
140
137
149
146
138
142



i ZmBMatlabfEFIF

clc
x=[ 141 148 132 138 154 142 150 146 155 158 150 140 147

148 144 150 149 145 149 158 143 141 144 144 126 140
144 142 141 140 145 135 147 146 141 136 140 146 142
137 148 154 137 139 143 140 131 143 141 149 148 135
148 152 143 144 141 143 147 146 150 132 142 142 143
153 149 146 149 138 142 149 142 137 134 144 146 147

140 142 140 137 152 145];
min(x),max(x) %3REE T B/ B K
hist(x,8) %EEFHE
fi=[length(find(x<135)) , length(find(x>=135&x<138)),
length(find(x>=138&x<142)) , length(find(x>=142&x<146)) ,
length(find(x>=146&x<150)) , length(find(x>=150&x<154)) ,
length(find (x>=154))] %% X [a] L H 31 5%



mu=mean(x),sigma=std(x) Y%I{EFIRHEE
fendian=[135,138,142,146,150,154] %X [a] 14> B
pO=normcdf(fendian,mu,sigma)%4 s 4t 734 Bk E{E
p1=diff(p0) % [B] £ [X 8] I E 2R
p=[p0(1),p1,1-p0(6)] % FTH X [a]KIHEZ
chi=(fi-84*p).A 2./(84*p)

chisum=sum(chi) % /R#BGHEKE
Xx_a=chi2inv(0.9,4) %chi24 4 110.993 1 %

KB R GEHHE chisum=1.9723,

Xo1(T—2-1) = y,(4) =7.7794

MOAEKF0.1 RS H,, BN EHE K B RS040 B 4K




%17 —iE TP B3 ERESEIN TEMES, HTJIEHRK
Fo B RE R R, HER LA —F
H IS RE AL <3 4E [E). TAE N Rl i EF 4k e L
5 H ISR IR BE 1007k R0 5%, ik H B0 A%
TIESER I ZEAE T iAW 2R 1% 7] B H ISR I 58 i &=
M58 TR o Aa 2

459

612
926
527
775
402
699
447
621
764

362

452
653
552
859
960
634
654
124
558

624

434
164
513
755
885
955
o564
531
378

542 509 584 433 748 815 505

982 640 742 565 706 593 680
487 734 608 428 1153 593 844
/81 474 388 824 538 862 659
49 697 515 628 954 771 609
610 292 837 473 677 358 638
570 84 416 606 1062 484 120
339 280 246 687 539 790 581
512 577 496 468 499 544 645
/65 666 763 217 715 310 851




clc

% DL FE IR A

X=[459 362 624 542 509 584 433 748 815 505 612

452
487
388
954
638
654
512
763

hist(x,10) % 1ESEE 5 E

434 982 640 742 565 706 593 680 926 653 164
734 608 428 1153 593 844 527 552 513 781 474
824 538 862 659 775 859 755 49 697 515 628
771 609 402 960 885 610 292 837 473 677 358
699 634 555 570 84 416 606 1062 484 120 447
564 339 280 246 687 539 790 581 621 724 531
577 496 468 499 544 645 764 558 378 765 666
217 715 310 851];

normplot(x) %AW IEAMERE, TJEGFWRMESDAH
[muhat,sigmahat,muci,sigmaci] = normfit(x) %Z=#4h1+




Normal Probability Plot

0.997

fiivh i JJ B R

0.99
0.98

0.95
0.90

0.75

0.50

Probability

0.25

0.10
0.05

0.02
0.01

0.003

100 200 300 400 500 600 700 800 900 1000 1100
Data

W Emuhat =594, JZsigmahat = 204.1301

YJ{E0.95 B 15|
7 Z0.95 B

X 8]k [ 553.4962, 634.5038]
X84 [ 179.2276, 237.1329]



B oL 5
S J] EMEmRMNES S, MEFERMPERLT,
R HIME m R EET594.
HEER. h=0, sig=1, ci=[553.4962, 634.5038].
R 45 R
1. fi /R Eh=0,
RN ELTEE. UiHRH R & FHIIESEH.
2. 95% I B {5 X B 4[553.5, 634.5],
BRefIE594, BXERE.
3. sig-fH N1, TABIL0.5, AREFHE AT




2. fRE. WBERY (Jarque-Berat i)

ETHEFEANRENER, PP % € 2098 kR R F13
EM T EESTMPBR RGN KE: jbtest
RN [h,p,JBSTAT,CV]=jbtest(x,alpha)

Plalpha (BR1A0.05) & 3 /KXt 4 x 34T Iarque-Berati i

REM{E: h=0 EE3%x

AR MIEZ AR B h=1 FEZZEx

RKEp, MESEITEEIBSTATHIGFECV
%t _F45l: [h,p,JBSTAT,CV]=jbtest(x) 1545 & :
h=0, p=0.6913, JBSTAT =0.7384, CV =5.9915

PRV oo lin VY PN

Syl

¥: Jarque-Berafi T ANEeH T/MEA LK



3. Wilcoxon®kFI#5 %

& [p,h]=ranksum(x,y,alpha)

SRS AHER

(=]

] ) B R,

¥, EJA\;WJMMZIEHE'J%@ pJB”

I:l

P2 A A AT

Hrx, yal AAEKFE, alphags e EEK

A

RixfBrIgR.
RxFyR S ixZHANEE, NthjZ?, R x Ay ) Bk 2=
MEE, Whhl. wRpEETE, W] e RS,



18 JERIIE R T #iE M A B ABA 7 B EEF =M, 1%AB
o\ PIES- UG IR B R BT ELRL, BRan R AR, WM
FEAMNL. RIPAFHRE A RER LB EER. WAL
B IR B e RE— P8, B @=0.05.

A: 7.0 35 9.6 8.1 6.2 5.1 10.4 4.0 2.0 10.5

B: 57 3.2 42 11.0 9.7 6.9 3.6 4.8 5.6 84 10.1 55 12.3

i Hotpuy=pg < Hilp, #yy
MatlabSZELI T -
a=[7.0 3.5 9.6 8.1 6.2 5.1 104 4.0 2.0 10.5];
b=[5.7 3.2 4.2 11.0 9.7 6.9 3.6 4.8 5.6 8.4 10.1 5.5 12.3];
[p,h]=ranksum(a,b)

K15 p=0.8282, h=0, FTIHWHEA SAEE{EAES KM
#40.8282, HABEIETE, Hh=0uiH IEZ]R
%, BIAKHBDNAFRRREMEEETLHEZER.




4. YR AT e I

(1) s

ignrank Wilcoxonff5 #f i

p,h]=signrank(x,y,alpha)

Hrpp 25 H BN EE ST EEAR X Ry B H A7 B0 5 R

WHEEMEEER, MEX, YRKEWBIMHEFE,

alpha’y 4 i) 22 HKF, B

N

H ORI 8] ¥

B hiREMRERRIEGR. WRZXHAFFEARK]

(N

N B2 Z)LF N0, Wh=0; FHHEHER,

njh=1 .



{19 542 L3AT — AR DU 2 SO T A R R
BANEA%E, RRRER AT LTI . S5

™, EREAEITVESN

CE AR AT RE B R] . SE AR

TR, e RGBT TR —, PR3 HE
17, BHR10%P, HANKIR[ERIT AN

MUEFYE  78.172.476.274377.478.476.075.576.777.3

A IWARES 79.181.077.379.180.079.179.177.380.282.1

BRI HEAEML, HorAR B IEREE, EMTT

EZHARI . R XHSBRETA R T BRI IR R?




i Matlab=ZEL T
X=[78.172.476.2 74.377.478.4 76.0 75.5 76.7 77.3];

y=[79.181.0 77.3 79.1 80.0 79.1 79.1 77.3 80.2 82.1];

[p,h]=signrank(x,y)

ZH. p=0.0020 h=1 BFBEER, ELEH
P FEAR R 56 h=ttest2(x,y,0.05,-1) A] &
h=1, HFTTEENER RIS




(2) signtest fF 5K
[p,h]= signtest(x,y,alpha)
H i p 25 H 9 Bt 1 25 x Ry 1Y H A7 S0R 45 O
WHREZEEME. xNyHEAFRE, ZHNKED
MAAE: yIRR PR R, AEMRERT, dEXHF
MBS EH yZ HRER. alphafih[[E L.




531

FHEARE T BEHLEER 20 3 544 RIS E N E ()
9.8,10.4,10.6,9.6,9.7,9.9,10.9,11.1,9.6,10.2,10.3,9.
6,9.9,11.2,10.6,9.8,10.5,10.1,10.5,9.7,
BORAC I A S A IR AN IE RS04, A AT B3
Pic i 18] B 354 5 35 UK 110 <E§<a =0.05) ?




73] 2

SR MG RPN FERK G - R (Mark Twain)
71 )\ 2 i S & B iE R i B (Snodgrass) HJ10
Fa 7N i SCHR 3 A B B IR Y B A

Sy . iR 0. 225 0. 262 0.217 0. 240 0. 230

Hrigdsssdhr it | 0. 209 0. 205 0. 196 0.210 0. 202

oW . MG 0. 229 0. 235 0.217

Hrigdrss s | 0.207 0. 224 0. 223 0. 220 0. 201

W ALIE 5k B IER B, HW AT EH

Fo WHEARMEML, HHEMEFXER/amXH

HEH3INFRARR ARG EETE BERER
(H a =0.05) ?




BIE HESW

Ti =T W EE TP
}:i: ::Hﬁo

T Z T ANER:

& R TTET
\ LSy

AT HAE

1R

AGTHAER

IR

®=HEFTEHM

>

= IR /MEL

NRITEIIHT
NRTZEI




— BRERGES
FZESHTH H B

£

K=, NHHEBRAK, Ri-
ERE LN Sy WAl PS
...... RN, NRARKE

N

R Z AR r DAE KA

SELREAEERTE S
A ARG
I KEFH/A. B. C.
1B B RIS [RPIR S TR A 7K F.

N

B ~A11°”1Ar%7‘|_‘_\‘-

T RS R T Z R T L
EHER—MGTt o 7.

=S B E R




REEAF r MEKTFA, .Ar, ZEA TR
KAERX~N(,02),i=1, ..., r. A TN (=2)K
R, HAZTNEE X PRE T —HERX,, ...,
Xin, MATFHEMAL, 05 ESITRAA:

-

2
Xij~N(/ui’G)
<Xij *HE%*Q%/ J0=12,---.r ;j:1’2’”"ni
/Lli102 EQ%D
@%I‘Eﬂ)@: Hoﬂlzzﬂr(—) Hl:ﬂl’.“!ﬂr Z—\‘éwﬁ

AHIEZEH, , RSP

N

RARZE, BNAANERE



BRIERTETITHRRRIBREIE ] T RIE

7 £k F Mk FE A UL I B3
A, X, ~N(u+a,,c°) X1 Xgreen Xy,
A, |X,~N(u+a,,c’) Xo1 Xgzree0 X
Ar Xr~N(/u+ar’02) >(rl’XrZ""’xrnr




HRAEAR [S =S, +S,

7.

]

75 F

M2

N

Sy (EPs

r

S :ZZ(XU _X)2

= =

r

-5

N

ZZ(X”— — X i)2 xR ZE

e

S

SES (P i




MBS = :

F_SA/(r_:D

g . W ={(X,...

#F>F _(r-1,n-r) A A
H AR

F >Fqq,(r-1,n-r) WA

Foos <F <Fg o (r-1,n-r)

Fo1<F < Fgps(r-1,n-r)

F < F,.(r-1,n-r) A E

A

S, /(n-1)

X ):F>F (r=14,n-r)}

2 BN [ PSR B S AR B R 23

RIOMBIERE, Fi* * Fom.
B

RHNEWEE, H* R

WARRA—EEm, H(x)RR;

RHIRHAEE



BRI EDTER

RIZ |POim | BEE | ¥5M | FH | IRAE |

NZEA| Sp | r=1|s,/(r-pF=

S,/I(r=-)| F
“[é:é%e Se n—r Se/(n—r) Se/(n—l’) a

;'Ei\%ﬂ ST n_l

BARTFHES, S, Se B A] /}E LI AT
nzzni ST: . —I’I(Y)2

=1l j=1

v-InEF-n(F S, =8, -8,

D




RIS HH) S ALV

D)z, =Xiv =X i = Xi— X552
i~ U O Eﬁjﬁ/ﬁﬁ{—ﬂi+, i:l’...,r

~ 2 S
(2) 0" =—— S LAt




RIS EHI X A Ah v

@) e FIEAS)

)’ EFEHE - &

S

€

T l—a B E
|

Se
[ Xixt _,(n—r)

\n.(-1)

S

€

A

X [H] s

1,i=12,

{5

X [h] -

Zza/Z (n - r) | Zzl—a/Z (n - r)

.,r



Bl R FAEREMFXBEK GRS HEEE
HIsEm, ZEHAMSAHRERNZHERT, ®KitT
=MAR AR & EA R T
[ TEASRIARRFEL ST | EASRAKERME. 7

T REARRE, BEER) & LRI WE0T
5, —FEUNMZFEERHEEN TFER:

bl




=

=355 Al A2 A3
1 163 184 206
2 176 198 191
3 170 179 218
4 185 190 224

Bl R E T ENHEERS?
VH 5 B R B A2 MR 2K B R R P

(Y ay



fift

n = n1+n2+n3+n4: 12

HEZR
KR SEEM | BEHE | BAFM | FLIE s 515
AZEA | 2668.17 2 |1334.09
10.93| Fo.05(2,9)=
iRZEe | 1098.4 9 |[122.06 4.16 <
2aFn | 3766.67 | 11 -=10.93
BIIAN 5 N AR FXHEE R 2R KH




Matlab%ivt T HAF B F R T E2H a4 £anoval
FHBIEAN B F G EIE) I H%: p=anoval(x)

REMEp R — MR, Hp> o R

X AN X r B 08 B (b D ) R PR ?ﬁ%‘ﬁ&ﬁi@ﬂ’ 20)

X g — 72— KPR

Hoh, BEH—N T ERM—BoxH
FHBIEANBAMER H¥%E: p=anoval(x,group)

XAEA, MNEIHBIE r HERKIKEES;

group A 5xEHCE A, FrExEIER4A RN
(FTESXBIAZIEAN N AL B ARER i (i=1,...,1) )




MEREFUT
x=[ 163 184 206
176 198 191

170 179 218
185 190 2241,

B
5
o

p=anoval(x)

k19p=0.0039<0.05, #IEZH, ,BlAK)H AR
AFEIXHEE R 2R KT




SAEE5I5

~ 694
Ha = y
5% B S

BRI 1, = X

X [8]

—=173.5, ,uA2 =

754

839

S

e

Xi+t ., (n— r)\/

n(n-r)

——=187.75, =——=209.75
4 /UA3 4

A1<i<r

i, [161,186] , u, :[175,200] , iz, :[197,222]

BRI, TEASIREKEE
M 2% AR S RA R, R EE

B ERDNCS IS

— BT T

Ejﬁz’ 7 ):

(2



B2 FHAF TEEFTHE, NS T2 1 A 251
THETNNEREGM, SRR, WIAERX LA T 25k
kTG ar 2 B H B& E

e < Ay A, As A,
1 1620 1580 1460 1500
2 1670 1600 1540 1550
3 1700 1640 1620 1610
4 1750 1720 1680
5 1800

R mERFUNT



x=[1620 1580 1460 1500

1670 1600 1540 1550

1700 1640 1620 1610

1750 1720 1680 1800 J;
x=[x(1:4),x(16),x(5:8),x(9:11),x(12:15)];
g=[ones(1,5),2*ones(1,4),3*ones(1,3),4*ones(1,4)];
p=anoval(x,q)

sk 78 0.01<p=0.0331<0.05,
Fit DL T2 HI R T 5
EBEKFE a=0.01 FLE
EE%, BEEEKFE
a=0.05 FHFEEER




—

—_—a

N

1 r
leuij
=1

1...,3

0 ?)

PR R T Z

KZA B r DAREIKIFAL. LA

A ZBESPMANEIKFB,,...,B ;

(A BYAHE THIRARESRX;; ~i.i.d. N (u;;,
A%ﬁi%ﬁj\*ﬂ%i

:f;;ﬂ”

. o =pi,—p1

ﬂio:g;ﬂij =1 {ﬁj:ﬂ.j_,u )



(—) XA ERARIMRE R T ZEZ5T
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end
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RIE | FHM | BEE| M F Lt I FHE
RIZEA | 41596.74 | 2 20798.37 175.04 3.26
R ZEB | 1466642 | 1 14666.42 123.43 4.11
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SURT | 7932267 | 47 / /




AlmAEREEIL 2

Fo> Fyos(1,36)=4.11

Fo> Fyos(1,36) =4.11

B

= AL B B R

[T EEAHE R R

EEMNEEEEW EE,;




T AB
TAC

T BC

>

<

<

1k

ik
5RESIRMAEE
AR Z
Fane> Foos(4,12)=3.26 U B =Ffr

INEHEENAZ LN EE,

}\

A £

B,

(AEI’JAI_H’E

I:l)

=, 05(2,36)=3.26
= 05(2,36)=3.26
~,05(1,36) =4.11 EE

BRAE

I3

IR

s AR RK A&

ﬁﬁ [livk:E

R

X 2 o

TR
AR,

WHEE RPN ES
HIEARIAHE1E
AT B2 B3

ERMNES FEA. T HFER
R

NRHAS

)

I3

e 1]



1 BPEREANBSFEPIERSMREEA RS SH
IE, UBRD TR TRIHSFEHNTEREAE
FHREAR, SAERSIXEARS S E D, AKX
BHCHSERLEENER . & BERMNIES A,

HAZEHMFE. Z%MatlabfEF LT,
HEE | WHE BB AEE | ABE
29.6 27.3 5.8 21.6 29.2
24.3 32.6 6.2 17.4 32.8
28.5 30.8 11.0 18.3 25.0
32.0 34.8 8.3 19.0 24.2

x=[29.6 27.3 5.8 21.6 29.2
24.3 326 6.2 174 32.8
28.5 30.8 11.0 18.3 25.0
32.0 34.8 8.3 19.0 24.2];

p=anoval(x)
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end
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Matlab%t it T H 48 H w4 regress LI % Jugk it ml 14,
H B2/ D —Fevs, H¥E: b=regress(Y,X)

LY X BURAERE, DA RBUEE B, B, B,

[ b,bint,r,rint,stats | =regress( Y,X,alpha)

XEY XF L, alphak 8K

Z (48 1% 2 0.05),

b,bINt A [BIHAREBULGTHERM SN BEXIE, rrinthi

Z(ME)AHEEFEXE

&, A= EE, 3

5FX NEERP, p< atEgiH,, [F
2= K H B E X B A L Hrcoplot(r,rint) &,

, statsf AT AR F MR %
—AMRR?, HOARF, #3SR
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Pl GERmELS KRS =1 LBRETINKR, SMNE
PRI SR T R R R

x| 0.10 0.11 0.12 0.13 0.14 0.15 0.16 0.17 0.18

y | 42.0 41.5 45.0 45.5 45.0 47.5 49.0 55.0 50.0

WRIEUE—NREY(X), FHEBIES T E#ITRER.
fit SeEHBURE

x=0.1:0.01:0.18;
y=[42,41.5,45.0,45.5,45.0,
47.5,49.0,55.0,50.0];

plot(x,y,'+))

ARy Ex KRB EALHRR . WRIEEE hy=b,+b,x




HregressflrcoplotgifEan
clc,clear
x1=[0.1:0.01:0.18]";
y=[42,41.5,45.0,45.5,45.0,47.5,49.0,55.0,50.0]";
x=[ones(9,1),x1];
[b,bint,r,rint,stats]=regress(y,x);
b,bint,stats,rcoplot(r,rint)

23 b=27.4722 137.5000
bint =18.6851 36.2594 <> b HEAF]
75.7755 199.2245 <> b [(E(EIX ]

stats =0.7985 27.7469 0.0012
b, = 27.4722, b, =137.5000, R? = 0.7985, F = 27.7469, p = 0.0012
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MEZ A4 rcoplot(r,rint)
B IR E A, BRER
S BRI H R TRER
BEEXENEEER,
8 RN AR 7
Mo BEAIRE R
", 15

b =30.7820 109.3985

bint =26.2805 35.2834
76.9014 141.8955

stats =0.9188 67.8534 0.0002

N iz B SR FIXA 45 R
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X, [120 140 190 130 155 175 125 145 180 150

X, [100 110 90 150 210 150 250 270 300 250

y 102 100 120 77 46 93 26 69 65 85

AR X IR R TTYy X XK R, XA BRI
REITRER .. HFEWA] F=mEN160 (Jo) , TFEXNF
41170 (Jo) , MNESEZTHRHEHEER.
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b

R,y =b, +bX +b,X,

WmEWTEF

x1=[120 140 190 130 155 175 125 145 180 150];
x2=[100 110 90 150 210 150 250 270 300 250]';
y=[102 100 120 77 46 93 26 69 65 85]’;
x=[ones(10,1),x1,x2];
[b,bint,r,rint,stats]=regress(y,x);
b,bint,stats

23 b =66.5176 0.4139 -0.2698

bint = -32.5060 165.5411
-0.2018 1.0296
-0.4611 -0.0/85

stats =0.6527 6.5786 0.0247



53] b =66.5176 0.4139 -0.2698
bint = - 32.5060 165.5411
-0.2018 1.0296
-0.4611 -0.0785
stats =0.6527 6.5786 0.0247

0] DLIE H 45 BA R KT

0=0.0247, BY a =0.058F [ ATH, {HE a =0.011]
BRIAREF; R2=0.6527% /)

bobr HIBERMAETES. FEHEREH XX, 1=
R R B .




1.8 Z Iz [e

an B E R

H

I —IR(ERIR) R ERR, B

AR, B

A LA3E

1. —JuZ Wial[e] e

B3 #17229% HIiZ3) A
& e ¥ 5E In) i

EEWE

fir 4 polyfit
SRS —H D ANTH, BHRA

=]

FERE BRIy 5 x ERAE
EE5 s

Ao Y PR 2 B

, DABEERIT XTI B 58 ST 1
AR fﬁ?%iﬂ*iﬂé&ﬁﬁﬂ?i%

TR

17 19

21 23 25 27 29

F—A

20.48 25.13 26.15 30.0 26.1 20.3 19.35

TN

24.35 28.11 26.3 31.4 26.92 25.7 21.3

REI A Z AR R.




i R B S

x=[17 19 21 23 25 27 29]

y1=[20.48 25.13 26.15 30.0 26.1 20.3 19.35]
y2=[24.35 28.11 26.3 31.4 26.92 25.7 21.3]
plot(x ,yl, '+, x,y2,"™)

B0 U B B 2 itk
2 IR 0 o 8] 75 Y
fER, BTl &—
FIRMIZ. A=
IRAR T

Y =a,+aX+a,x’




ZWEW TR
x0=17:2:29;x0=[x0,x0];
y0=[20.48 25.13 26.15 30.0 26.1 20.3 19.35
24.35 28.11 26.3 31.4 26.92 25.7 21.3];
[a,s]=polyfit(x0,y0,2); a

2% a=-0.2003 8.9782 -72.2150
Bl a,=-0.2003,a,=8.9782, a,=- 72.2150

R s R— 1M EEEESW, AT HEREE, W
[y,delta]=polyconf(p,x0,s);y,delta
73y RS ERLEFXEF4 delta

y =22.5243 26.0582 27.9896 28.3186 27.0450
24.1689 19.6904 22.5243 26.0582 27.9896
28.3186 27.0450 24.1689 19.6904

delta =5.6275 5.1195 5.1195 5.1725 5.1195
5.1195 5.6275 5.6275 5.1195 5.1195
5.1725 5.1195 5.1195 5.6275




Fipolytool(x0,y0,2), ®[&3]—_FE KA B H

B, A]HBirBshE

1 ]

[, 7EE St s e e, B

EE R

R ORI, AUmsEH

LSHIAEE TS

B rstool FHA

HAREEE.

ARG F AR LS
N7 WIXMEL, ]
Oy RITNAE & HEE X
T A WIEXport TR RS, AlHH[e

ETJ@L_

XA



2. oI [E] A

Givk TRARM T —AMEZ 0 I EH R 452

rstool, ‘BW=E—NMEE X HEI
7= rstool(x,y,model,alpha) »

, HEHAERGER, WA

A ANBFEX, Y5 B hn X m

SEREFInZER &=, alphay BFMH/AKFE o (BREREEN
0.05) , model I FH4NMERIF RTINS (HEFERTA,

SR I B RE O Ee AR R

linear(Z&t) y=0,+B.X +-+ B, X,
purequadratic(Zi —1k) Y=ot AiXit+ 4 By X, +Zﬂ” j

interaction (&ZAX) Y=L+ L X + -+ B X, + Zﬂjkxjxk

1< j=k<m

quadratic(584:—IR) Y = Bo + BiXa + 4 BuXa ¥ D BpX%,

1<j,k<m



X512 R EES U R, EEEa kA, R
y= :80 T :81)(1 + ,Bzxz + 1311)(12 T /6)22)(22

=t
>l

R

x1=[120 140 190 130 155 175 125 145 180 150]';
x2=[100 110 90 150 210 150 250 270 300 250]";
y=[102 100 120 77 46 93 26 69 65 85];
X=[x1 x2];

rstool(x,y,'purequadratic')



B X[,
A] 2R X,X50
) E

[ |1

—
| |
200 | 1 |
Fredirterd ‘ ™~ ~_ ‘ P
?njf” 100 | - R
RN R3RR | o R - = e .
/ | N |
AN
-100 ‘ - ‘ ‘ L ‘
140 160 180 150 200 250

300

23| FEprRA BINE T, Ai2x, (=151)
2%y (x1) &

l l

LEfR

Eh12:

&

X A), A5 Rx,(=188)[E & Y Bh 2Ry (x,) f H
H Bis % 3h B

7€ I F I

F+FEk, BEAERTNTEHAEA,

XFEEML70 (o) , TN REER" ).

KA y MIEA L EEXIE, FHXF
R H G RTA 75

4160 (o) , =&



Matlab T/EX &1 % #E, SfEbeta([s

AW T AW T RaACRE, —A5HExport i Ll

IHER%), rmse(@RIR

), residuals(3xE). BIAREMF KIAEERN

beta=-312.5871 7.2701 -1.7337 -0.0228 0.0037

rmse =16.6436

FH— A Emodel H PAFE iR 4/ ERI bk, TIDLELE
eI R HEZ, KINEErmse=16.64365/)>.




2.1 Rtk

H

§ 2 dARgettInlHAIZ 2 B S

=

R RIRREZRR y MEIRRE b fn (B
& B E) AR IER .

Matlab4i+t T B+ #Inlinfit, nlparci, nlpredci,
nlintool, MMz HEHIEIHRE, mWH U4 HER
BEXE, MWMAEMNESXIASE. T ) @3 X
L1y 2 .




B4 KREW AR y=a+bx2, FES5FREIRSHEEIES

X

19 25 31 38 44

y

19.0 32.3 49.0 /3.3 9/.8

AR x=x2Z#, HHHE/DZIFRE
x=[19 25 31 38 44];
y=[19.0 32.3 49.0 73.3 97.8],
rstool(x=x."2,y,'linear’);

e T fARIEXport3) 3
ErPiEEAIEE S,
B N\beta 545 5%
beta=0.9726 0.0500




Ui EEERXTEZE x=x2H, MEBTSHELL.

B ES ST
x=[19 25 31 38 44];

y=[19.0 32.3 49.0 73.3 97.8];
r=[ones(5,1),x."2];

ab=r\y

x0=19:0.1:44;
yO=ab(1)+ab(2)*x0./2;
plot(x,y,'0',x0,y0,'r")

BeEE ab =0.9726  0.0500

Bl a=0.9726 , b=0.0500

AT LR, PIR VRS e —EL



B15 FEWTFALE BN J1 52 ) N

=, £

R NP EERIBERR, BN

AL T — N VIE B

X
184)(2 -
_ P
1+ B X, + B,X, + B5X,

Hrh [, Ps BRREINSH, X1, Xy, Xg A2 =P R N A

(5, g, SURFNEE, vRRNEE. SHE—

HEE, ABEHESH 6, f; FHEHE

%K

X [A]

B B B1Z%{E:80.1, 0.05, 0.02, 1, 2



FFe RMEEYy =X

OO Ol B~ WD P

= = ©
— O

12
13

8.55
3.79
4.82
0.02
2.75
14.39
2.54
4.35
13.00
8.50
0.05
11.32
3.13

470
285
470
470
470
100
100
470
100
100
100
285
285

nAT X,
300
80
300
80
80
190
80
190
300
300
80
300
190

S DL X,
10
10

120

120
10
10
65
65
54

120

120
10

120




i BRLABIHRBMELREAAMALE, BEUSHET
B RE O huaxue.m

function yhat=huaxue(beta,x);
yhat=(beta(4)*x(:,2)-x(:,3)/beta(5))./(1+beta(1)*x(:,1)+
beta(2)*x(:,2)+beta(3)*x(:,3));

SR A nlinfit & BIH RS

H nlparci tFERIH R EE X A
H nlpredci v+&ETMAE & LB X [,
GRREW T




clc,clear

x0=[1 8.55 470 300 10
2 3.79 285 80 10
3 482 470 300 120
4 0.02 470 80 120
5 275 470 80 10
6 14.39 100 190 10
7 254 100 80 65
8 435 470 190 65
9 13.00 100 300 54
10 850 100 300 120
11 0.05 100 80 120
12 11.32 285 300 10
13 3.13 285 190 120];
x=x0(:,3:5);
y=x0(:,2);

beta=[0.1,0.05,0.02,1,2]"; %[E/H & HK¥I1E
[betahat,f,j]=nlinfit(x,y,'huaxue',beta); %f j& T HarSHIKMER
betaci=nlparci(betahat,f,));

betaa=[betahat,betaci] %/[=|IHRE LK HEFX 4]
[yhat,delta]=nlpredci(‘huaxue',x,betahat,f,j)



BITER

AlIH R B H B X [E
betaa =
0.0628 -0.0377 0.1632
0.0400 -0.0312 0.1113
0.1124 -0.0609 0.2857
1.2526 -0.7467 3.2519
1.1914 -0.7381 3.1208
y R FME R LB

Finlintoolf3 2] —/NMZ B 2 H |
YEXAZIEZLC

X B+, BfE

T BRI

yhat =
8.4179
3.9542
4.9109
-0.0110
2.6358
14.3402
2.5662
4.0385
13.0292
8.3904
-0.0216
11.4701
3.4326

delta =
0.2805
0.2474
0.1766
0.1875
0.1578
0.4236
0.2425
0.1638
0.3426
0.3281
0.3699
0.3237
0.1749

X 8] hyhat +delta

1, /& F A RIExporta] [\ L
i, IR RIREESE



454 nlintool(x,y,'huaxue',beta), rmse
AIEFDUTEE, Ji%HRRIFMEE rmse= 0.1933




2.2 BEA[AIH
SEhrim @R ERE R GRS, BRIMIGEMN
Pk o B & ) B AR ERE L R HR A, Xt & 2
REIGEFER RS, BB BEEE—MMNARZZEETH ML
FEELERNTE. LT RN R R 5.
R EIGEERIE, RS ET AN RNEEZWEE
PR BNV IEABE, TIRWEA R ZE R EARA N IEA
A, WETNHRA R, MR AR BN TR,
FRIER BB EEEHS={X,,... X}, WNPEE—ANTE&E
S, S &S, FHEINAZE(=1,...m), HSFHERTEYHIER
|9 R R S T Q, AR A KSR RAFHEZE BIF T

o__Q
n—1-1




NABTEHARTE. PridTHES NESRE/D, HEHE(
PEAPE S ERERE, wETFHMQBUN, {BERE
PEEAXNYERR PR, BAQAHTEIXERE
ENMRD>ZD, AR EEINGEESKIMER, FIRIXLE
Sy T3 KRB M R F R 1, R PR3
RIMEZESIR/MEAEERRIZRFN — B ERHE.

B Bl R SE B AR B FE I — MR, EARBROY, G
M — W75, RERRNTEIEIHEZEFZEFTIA
— Xy R KK, X RRFEFRREETRE, N
ZERAEZWZEFZIF AR/, BERARETIARN
SR M AE




fFHZ L EHEMWAERER

1. BEEAMEET I ANRERNEEHKFE a; FHIRZRER
BEMKF a,, BR a, BX, FIANNEERZ;
a, . BK, HERKZREBD,

2. HT S NZEZEBMHERME, —PMIRNRETINGE, &
RN AN BZERFENZERR/AEZMESIER, Fril
TE AR FEAR B2 I NS = G B AH B S s Y AR £
fEMatlab4eit T EF T HAEZ 2 FH B a7 2 2

stepwise, ERMHE T — M ENXEH, #EidXA T AR L

B EHMEFERE, #IT8Ha 0, HEEHERE
stepwise(x,y,inmodel,alpha)




stepwise(X,y,inmodel,alpha)
Hrxe B EHE, yRERTZEHRE, 250X mMnXI|
¥FE, inmodel ¥ FEXHIFIEITEPR, S HATHEEREE PR
B TFE (BENREANT) , alphak B&MHKF.
Stepwise Regression & 0 B/xBlH R &L H BEE X E.
ML —BEENER. HYARREIHRFFME, =
P2 ) (%jZF%VK—’E%&Z%TE BEXE; BE&ERRNZ
BEAMERBEOLEZEER, LRI AEEER; &
ERERALATAEREAP T E, AENERHANER G
BERAE, R—FELZSREHERS. EXINMEFOF
HExportiz4ll, mGExportFZAE—/NEE, R T EfFE
ZMatlab TAEX IS4, BAIGH TH I HEF—L4
R. FHEE— T BHstepwise I HZE.




B16 7K Vet E BB H R Ey HKVeT 4 Bk
X1y Xoy X3, Xy ﬁ?é A{”J{%—‘éﬂﬁﬁﬁﬂ—ﬁ‘, Tﬁ}zﬁ
250 [8] YA R e — > S A

JF5 x1 x2 x3 x4 vy

1 7 26 6 60 /8.5
2 1 29 15 52 743
3 11 56 8 20 104.3
4 11 31 8 47 87.6
5 ! 52 6 33 95.9
6 11 55 9 22 109.2
7 3 71 17 6 1027
8 1 31 22 44 725
9 2 54 18 22 03.1
10 21 47 4 26 1159
11 1 40 23 34 83.8
12 11 66 9 12 113.3
13 10 68 8 12 109.4




Edaa /Il

AU

clc,clear

x0=

[1
2
3
4
5
6
7
8
9

10

11

12

13

2
21
1
11
10

x=x0(:,2:5);
y=x0(:,6);

stepwise(X,y)

26
29
56
31
52
55
/1
31
54
47
40
66
68

5 o

O O O O

17
22
18

23

60
52
20
47
33
22

44
22
26
34
12
12

78.5
74.3
104.3
87.6
95.9
109.2
102.7
72.5
93.1
115.9
83.8
113.3
109.4 ] ;

meanx=mean(x); % it& x KFHE
meany=mean(y); % & y KFH1E




B2

iZhdl

—

)

FEZINEL, YA

AR EEHEANLE, MEFT]

LAE

i) X3 X4M%ﬁ%%)

T

iE

53, 4 HKREL, B

ERXANZERHG TSR
mr



RHH Xa, X, WITHAE®E L
~ RAEBMNE®EE. FANE
LIMBE L2 L. NHTHI
gZivt &R A LLEH, BARAFIR
WHEZES (RMSE) A AKX
A4k, HEEFF{ERAE
i%?j(, K] 135 Y [B] AR 2 B 4

» FEEXpoOrtHiEF All—
beta betaci,in,out BIAMWS
meany-beta(l)*meanx(1)-beta(2)*meanx(2)
(b, = y—1.4683x, —0.6623x )
Sk H ¥ HI b0=52.5773

ES AN Richs)
y =52.5773+1.4683x, + 0.6623X,




FOE L KEEp Y

§ 1

b LR

RIEEA RS

FEHLAEG IS5 RA SR Rett, ATRLH— 1 BEPIRE
(EBENL IR E) KRR . ERSHEIH T, A7 ZX Y

FHATZ RO, B 52 3% S A Wit I8 ]

PEMRTRZ A, BI—KEYZRE. DL

BEALINL 2 2237

21 B

1

E/ngml_ﬁ%o 13.

R ST )



XL & & teT IR IKMEIEZR, TR - IEHE
G, BENEREHET, { B—MEVIRE, WK
{ £, tET PAREHLITEE.

THRNSHES, SEAIUEERTE. K81
REBUERR N BENVLIE R — VRS . A n] REERELRT #4 Y
EEHRMREZN, 12ME E. USHEATAHIERBEHE
i, BENLEFE XARBENLFF .

A E B H—IAF R85 — 5 /R Al R BE




Bl fE—% BalE=& bRk miE, |-, ‘&
AL, AR IR0, PL & RN 4
R, M & R—NFEHEER. AWK, 52]—FFEH
B &, &y, WH{E,N=12,..}. BERE—AHEIF
%1, HARFESZ (] E={0,1}

B2 7 m AN JEECE HAR AN RS (s A E —A
RS H, TRl m AEETRER—AER), ME—
RA—ABEIERAL, * & =" RoR" 5 t RITIRE ML
MWES jA®IE, j=1,...m. W{ & . n=1,2,. }&
—ANBENLUFS, HARESZEE ={1,2,...,m} .




B3 St EMERE tNZIPNEGFE, XTFARRt, 53

—IRBENIZR &, { €., t€[0,°] & — NI

2%a] E = [O,R],

. H

. R ANBKEFE.




BATH — 7 i R BRI FENLE FR R S v g . —
H, —AMBEVIERE{ £, teETY, NTFEEEES n & T 4L
B n AR, HNRRENRE £, ..., & HERE DA
RREE R

Fooe (X X)) = PG < X008 <X e (1)
BNt (i=1,...,n)FMEREM, (1)RAH T &SR,

ek {F. (X, x )t eT,i=-nn=12,--}

MEMNBENIIRE { £, tET} WA S EDTMRE L. B
MR T X — LR v .




§ 2 LyRAIREE

2.1 B/RAREERIE X

Pt A PR S EXFRIER: K—RGEACMIER
AT, RERRKREZINBRRASHERR, MEITE
K SRR B FR. B, HiR—ARIER R HEM, W
RIAERZIN ZHHEMEH, NWARRE —HZH 2 HE
BEDUAERS %) PLRT AR — I ZI RUHHE IR . #MidiXRk
DI K BEEARRIRR Oy B ERBERR AL,

O REEA B iR 1) & —REEKIFENEI S R S (L)
PR, PRGN R A2
1) RGAERA I I A RS 2 FE AL A
2) NE—IHEIT IR S K —EMBEE;

3) T PR REU T AN PPRSMEB R
Bl E A, RREE ETRCERAL).




EN2 W §,,n=1,2,. . }2—RENUFS], REZEENF PR

E‘JL

aFlgE, NFEEREER mn, Fi,j,i €E k=1,...,
n-1), &
P{§n+m — J |§n — i1§n—1 — in—1’”"§1 = Il}
T e P (2)
WFR{ €., n=1,2,..} A—ASI/RA] REE(FRIAR D K
%), QAMAL KA.
52 B AT AR S5 20 (2)%) T m = 1 AL, W'EXTEE

‘I|I11|

SRR m AL, BRI, REY m=1 Q)= AL, Al

DAFRBENLESI € ,n=1,2,. YEBEDKH, B

1¢n

,n=12,.} 2—PL/RATRE.



X3 W{ €, n=12, 2 1"SKE. WREXQALALK%

MRS n Bk, B
P{§n+m — J |§n — I}: pij (m)

MR 0 T B o R, () ARG IRAS | 280 m
AN TR (B m 25) B6R BRSO . (3)30FRH
I, BN RAMRE | BURE | 0B

F KT T AR AR, 5%

I 48 ) B BREER R AR 2 I 57RO

A

LIRS ZI k. AE

=) VI S



2.2 SRR RFE M KT /R BB R E B
STF—ANG/RAREE{ €., n=1,2,...}, R mPEBEE
p; (M)A T FIFEFEP(M)=( p;;(m))h B/R AT REER m PR
e, H¥m=1i, i P(1)=P #A L /Ru] RER— PR
FERE, BEREBERE. SN1BEE T =AM R

(D) XN—¥i,jEE,0=<p;(m) < 1;

(2) X—V]Ii€E, Zpij(m)zl
o= 1 Mi=jn
@) x—t i, jekE, p;(0)=0, io, i i
FH I JR W] R R IR SEbr o) L, B RS
Bl R SHES, REHEHL—TEBHER. LTX—HXR
irfE, " HFBEANERESD, Bhdiars
H, 3 F R AR I B Sk A




B4 FEAEHAFER—EHEIE R HILEEE, RER1559
%IFXE'JQ K ENEITRE, WE&E T 24/ N HIE3E
FAEI7TIRMER) . HIRRIERENRE, HORSALE
%Hm, PR I E IR P T

1110010011111110011110111111001111111110001101101
1110110110101111011101111011211110011011111100111

i X, (n=1,...,97) A% n MBI EALRES, A ELA
HER—IMNFLKE, WEZTMHEE={0,1}, "EWF
Matlab 25




al='11100100111111100111101111211001111111110001101101"
a2='111011011010111101110111101111110011011111100111";

a=[al a2];

fo0=length(findstr(‘00',a)) U1 R IR HdfE Fe 41 P e 21 26 3T

f0l=length(findstr(01',a)) A {fdata.txt¥, fZAEMatlab

f10=length(findstr('10',a)) : ‘ Js 2
f11=length(findstr(‘11',a)) Fwork¥ HxX, i T

for 1=0:1

clc,clear forj=0:1 .
ormat rat s=[int2str(i),int2str(j)];
fid=fopen(‘data.txt','r'); f(i+1,j+1)=length(findstr(s,a));
a=[; end

. . end
while ( feof(fl.d)) fs=sum(f):

a=[a fgetl(fid)]; for i=1:2
end f(i,))=f(i,:)/fs();

end
f




KGR BHIIF LA
0—-0 :8?&( -0 —)1:18?&#\ -1 >0 :187%\ ;1—)1:52%
R — B2 0] AR R R A

8 4
=P{X ,=0|X =0}~ =
Poo = P1X.0 = 01 X = O 8+18 13
18 9
Por = PAX =1 X, =0~ omme =12
" ) — IR RN
=P{X . =0|X_ =1}~ =
Pio = PXoa =01 X, =L~ o = 55 (4 9
13 13
52 26 9 26
=P{X ., =1|X =1}~ 2 £0
pll { n+1 | } 18—|—52 35 KSS 35)




B15 X —FENLRGURESZN, WM RGNS T

BREBEM LN S FIEAE D AT 4 FR
AUBBAML, THTAn RREMRE | HBEHER
MM, nRERE | BIRE | WEBWH, W p,; 1

fhiHE p, =




MatlabtHEEF T

format rat

for1=1:4

for |=1:4
f(i,)=length(findstr([i j],a));

end

end

f

ni=(sum(f'))’

for1=1:4
p(i,:)=f(1,:)/ni();

end

P

1 1)
4 2
2 1
4 2,

2/5 2/5 1/10 1/10
3/11 2/11 4/11 2/11
4/11 4/11 2/11 1/11

0 /7 417 217




516 (i S S BE ) BEALARA () ) 40 RAE IR R T4 PR B IR /R —
AN BN J BE JR R S(s> 1) B AL & S — PR BE . — N i R
FERCA 30 M EE JR S AL AL TT UG BENLARE . BEIR 7930
DAIMEZR p(O<p<1)F q (=1-p)[m 4 F A LB — AL, FHLE
+14b, WIPIMEZEpRETE2, DIAER q =7ERA; 78 s &, N
DI g 2s-1, DIERpEAEIRAL. W & FRnAkE n 2P
EHIREAE. { £,,n=1,2,.. }B— DRI REE, HRE
2 E={1,2,...,s}, BHEBHEKEP.




- (1 H4i=2m
P — — . =
{ézo |} iO, ‘é’ll Lo p1J

p; =149, =HJ=s-1n

0, HE

q7 %J_lz—lﬁﬂ‘(lzz,g,

0, HE

.

(qs %J :].HTJ‘
p1 \i‘!lj — ZEFJ‘

0, HE

,S—1)



A, Poy—AsBriikE, Bl

0 0 0 g

0 0 0 0 g




EH1 (P REEHER—FAESe®E) &k {£f,,n=12,...}2

— N E R REE, ]

CREFER E={1,2,....}, W%t

ERIEEH m, nHi,jEER

Pij (n + m) — Z Pik (n) Py; (m)
keE
EH2 W PR REHRBIEME(P KT M E LM
7), PORYIIGMITHE, W n BHIMES A
APM = pO-P n, RN B /R R TSR,




Bl 7 5B I K2 Te e A2 1, B B S0 ERAE B2 W 3£ 15
AR ZE W KR A T E WL 2 fm, MRS
AW AE R R AETH LENA. B, CE/MNAFH
| KA HIS0ERRAG, H =17, “ §,=27,
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05 0.1 04
0.5 0.3 0.2];

P3=p0*p”"3
RIS 25 50RO IR N

B B 2 5

—

)

BATE RN

p3=0.7004 0.1360 0.1636

PG = plps — [0.7004 0.136 0.1636]



2.3 FRB MR KBTI B—K PR R A

MARMNFEE, FEnpE R, PrEEETREERE?

5675 & — M Aj B

(7 5
0.5 05 : 12 12
= I Pn —
wBHER P EOJ O.SJ nm /{5
7 5 \12 12/
M v _(12 12)
W uP =u, u™ AR PTHIXT M. THFEE 4 =1 RFFIAE (it

F) ME, ulBRAPHIAT) R E. WEEBHERERTA

RFE? AL W IENRERE RS




EX 4 — NS RENEBHEMEPEIENK, HHNSFE]D
Bk, fEP<HIR—

b

JUR AR RS IERL.

EH 3 HPR— I REERIENFE, A4

(1) PR HE— R3S EW, WHEAESE.
(2) PHI n RFEP " (nKIE
L=

i

A\l

iab Ll

HORE n & FAERE W, W

— 17 I RS TR A RW.

BI8(f5 BEHE I @) —4&FTETEa,a,,....a,,... F AT
%, R E: afkha,, afta,, ... . WLLEET

%, BIxEHH Hatt%a,, . FIRARHRERRREMR

P, 0<p<l, Bfla#iHBfesma, i, 1£rIMR2Ep,

X

Sl

R K %%, 3

SN ANFEVE B, HERTE R

H L SERR FE ane] 2




i BRI N YRR, HEET —IREHER
RIS p F B M

PRIENEFE. XixVeEswmssn, WiER&dnkiE#
f, HEAEREERBERSMAV-P,
— R, wREFD RERRESZERANE, MR T
ﬁh] cE, %%ﬁ%zp” (n)ﬁﬁi‘*& PR
limp,(n) =7, (MEH T 1) =

N—o0




(72'1 T, 7z'j A
T, T, .
N—o0 Nn—o0
T, T, .

MFRILEE BB . X 27 =1, NFARK
w=(m, 7y ) HEERIR IR .
TR PR B 4t — A A S



EHA WNFEER)SRFE{,, n=12,...} KREZHE
ANE={ay,....a\}:P = (pi) ) RER—PHRBMENE
B, GnRFFAEIEEHm, EHMERERNa, a€E, #f
Ap;(m)>0, i,j=1, ..., N, NkgE BAwEMHYE; H
HWRAAE 7w = (-, 7y) , BRIBA

N
r=aPlz =) mp;,j=1--- N KM
=1

N
>0, ) 7 =1 HE—mk.

j=1



19 BT 45 H B — RO ) S =P ARG 18 [ O e 6
PRI IR K2 J5, B B ) S8 ) G 4T 2

XA REER A A M 2 E B4R &, AT SR AR
PREER A . IR 5T EA

(p,=0.8p, +0.5p, +0.5p,
0, =0.1p, +0.1p, +0.3p,
0, =0.1p, +0.4p, +0.2p,
Pt P+ Ps =1

4B F MatlabfE




format rat
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HERMER pij:P(Xn+1:j‘Xn:i)’ ,]=12, n=0,],--
pll =0.8 , p12 =1- pll =0.2 : p21 =0.7 \ p22 =1- p21 =0.3
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y=[533.8 574.6 606.9 649.8 705.1 772.0 816.4
892.7 963.9 1015.1 1102.7];

temp=cumsum(y); % 3K RFAI

mt=(temp(4:11)-[0 temp(1:7)])/4

y12=mt(end)

ythat=mt(1:end-1);

fangcha=mean((y(5:11)-ythat)."2);,

sigma=sqrt(fangcha)



GiR

temp =1.0e+003 *
0.5338 1.1084 1.7153 2.3651 3.0702 3.8422
4.6586 5.5513 6.5152 7.5303 8.6330
mt = 591.2750 634.1000 683.4500 735.8250 796.5500
861.2500 922.0250 993.6000
y1l2 = 993.6000
ythat = 591.2750 634.1000 683.4500 735.8250 796.5500
861.2500 922.0250
fangcha = 2.2654e+004
sigma = 150.5121
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alpha=0.4;
y=[16.41 17.62 16.15 15.54 17.24 16.83 18.14 17.05];
s1(1)=y(1);
for 1=2:8
sl(i)=alpha*y(i)+(1-alpha)*sl(i-1);
end
yhat9=s1(end)
sigma=sqrt(mean((s1(1.end-1)-y(2:end)).*2))
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s1=16.4100 yhat9=17.1828 sigma=0.9613
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end yhat =16.4100
2, sigma =1.2054
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for i=2:8 VAT ) S
yhat(i)=s1(i-1)+1/(1-alpha)*(s1(i-1)-s2(i-1));
end %%°
temp=sum((yhat-y).*2);
sigma=sqrt(temp/6)
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L. ik (AX R , fBEiEsE, BITEEXSH
laetE. Mk Al PUEE I &£ BT SO0 & 2 .

2. He1 (HXRR) , IMBERZERES) . BIE BB
PRI ER R E A RS BRI R U RS B
%, HEWNESA SRR, F, &NF R
%{ﬁzsb’ﬁfzﬂ’] nE, EHEGSHIFRIZINFEE T

%, M

AT HE 1R SCAT RE

3. %7

S (HXR) 5 BRI %3H T %R0

R E Al e e i 5 R R

4. P

PHIER M (IX,RR) , TREKAURS HER

B A

5. AERMF (XK , RIS

ANV A 5

%, EifedE
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e HI BRI R R




B eI T 105X A W] EL P I R 2R ANV AE A FE AR,
NAB8AL T FK 3 A 10NN BN ERRIT 23, AR5 5370t
HANVSATEIRHIFE, R
4
. 112 34|56 7|38 9110

TR

1 | 765|815 76 | 758|717 | 85 |79.2|80.3|84.4 | 765
2 | 706 | 73 | 67.6|681|785| 94 | 94 |87.5|895 | 92
3 | 907|873 91 |815| 80 |84.6|66.9 688|648 |66.4
4 | 775|736 |709 698|748 |57.7|60.4 |57.4|60.8 | 65
5 | 856|685 70 | 622 |765| 70 |69.2 | 71.7 | 64.9 | 68.9




MF#E = 485.31477778
T 5 =50 FE B RFIE AR
Tetr  FIERR  EE

- NIESN Yy
E2E A
FIEA
VN
S5

410.506
43.264
20.670

8.071
2.805

367.242
22.594
12.599

5.266

0.845854
0.089146
0.042591
0.016630
0.005779

RIRTTERR
0.84585
0.93500
0.97759
0.99422
1.00000



FFIE ) &

BIEN  BW2ERS FILERT BAERS  BSERS
X1 0.468814 -.830612 0.021406 0.254654  -.158081
X2 0.484876 0.329916 0.014801 -.287720 -.757000
X3 0.472744 -.021174 -412719 -588582  0.509213
X4 0.461747 0.430904  -.240845 0.706283 0.210403
X5 0.329259 0.122930 0.878054  -.084286 0.313677



B o— F KA R 7T Bk X 84.6% ,

B C

)

Z,=0.469X,+0.485X,+0.473X,+0.462X,+0.329X. ] & i &
5 — B Xt BB BIE A PR
Mrietr B T g, X BRI — NS ENE, 7]
PDIE R 26 IS &S IEs, PR RHEEF . BIRIEEIER

BB, HIANI

{EEP‘B‘%E ’ ﬁ)\ﬁ

CH, S

P ERMIZ IR, HESENEE

7 I ERDNERF:

Fe | 1 | 2 34| 5|6 | 7|8 910

784y | 3.16 | 136 | -9.01 | 359 | 25.1 | -10.3 | -4.36 | -33.8 | -6.41 | -13.8

HF| 4 | 3 7 1| 2 8 5 110 | 6 9
EIEFVHE TIE GRS, Biee Em e X H A

BN S

728, O TR SOOI K

PR




B2 FETHHRXRRBIERER E RS2 Hr. NEREAL LT
A A Z ML ) = AMIEZF FUA v = ML 2 MIE 340 T 1008 7
WmBFE. TREHLMHRREFERE,

1) FFHAHR R P E B 74 -

2) REBREMERSINE, HEREEX.

1 0.577 0.509 0.0063 0.0037
0.577 1 0.599 0.389 0.52
0.509 0.599 1 0.436 0.426
0.387 0.389 0.436 1 0.523
0.462 0.322 0.426 0.523 1



X1
X2
X3
X4
X5

Eigenvalues of the Correlation Matrix(#5% REUGEFERFE(E)

Eigenvalue Difference
F1 2.85671

F2 0.80916
F3 0.53968
F4 0.45150
F5 0.34295

F1
0.463605
0.457108
0.470176
0.421459
0.421224

Proportion Cumulative

2.04755 0.571342 0.57134

0.26949 0.161833 0.73317

0.08818 0.107935 0.84111

0.10855 0.090300 0.93141

0.068590 1.00000

Eigenvectors(frik [ &)

F2 F3 F4 F5
-.240339 -.611705 0.386635 -.451262
-.509305 0.178189 0.206474 0.676223
-.260448 0.335056 -.662445 -.400007
0.525665 0.540763 0.472006 -.175599
0.581970 -.435176  -.382439 0.385024
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B BREE TR EAX-BAN R E.
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SR E

20014FE 4= [E

A X VH S IR OLIE R (GR 1)

e | B | on | smam | BTN sonm | poren |
XL | X2 | SRR X3 | Hyy |BEX5 | X6
Jt ® | 101.5| 100.4 97.0 98.7 100.8 114.2 104.2
K |100.8| 935 95.9 100.7 106.7 104.3 106.4
W4k | 100.8 | 97.4 98.2 98.2 99.5 103.6 102.4
7§ | 99.4 | 96.0 98.2 97.8 99.1 98.3 104.3
W22 | 101.8 | 97.7 99.0 98.1 98.4 102.0 103.7
i |101.8| 96.8 96.4 92.7 99.6 101.3 103.4
H 101.3 | 98.2 99.4 103.7 8.7 101.4 105.3
P pyT | 101.9 | 100.0 98.4 96.9 102.7 100.3 102.3
¥ |100.3| 98.9 97.2 97.4 98.1 102.1 102.3
T % | 99.3 | 97.7 97.6 101.1 96.8 110.1 100.4




JRIGEE 200194 & HL X VH BB OLie 80 (52 2)
‘ ‘ —
e | B | KA ?iﬂiiﬁﬁ %ﬂiﬁ% )ﬁg PRAT | mpex
X1 | X2 s Ha - X6
WriL | 98.7 | 98.4 97.0 99.6 95.6 107.2 99.8
Z | 99.7 | 97.7 98.0 99.3 97.3 104.1 102.7
B | 976 | 96.5 97.6 102.5 97.2 100.6 99.9
L V§ | 98.0 | 98.4 97.1 100.5 101.4 103.0 99.9
% | 101.1| 98.6 98.7 102.4 96.9 108.2 101.7
il B9 | 100.4 | 98.6 98.0 100.7 99.4 102.4 103.3
W 6 | 99.3 | 96.9 94.0 98.1 99.7 109.7 99.2
JHEE | 98.6 | 97.4 96.4 99.8 97.4 102.1 100.0
"% | 98.2 | 98.2 99.4 99.3 99.7 101.5 99.9
J" 78 | 985 | 96.3 97.0 97.7 98.7 112.6 100.4




JFinYE 200142 E A H X VH F S L IR (GR3)
g | | RRE BTREL | SRR o |
[ SRmRE | AANAR| Es JEAEXT
X1l | X2 H x4 X6
X3 HH X5
W E | 984 | 99.2 98.1 100.2 98.0 98.2 97.8
EK | 99.2 | 974 95.7 98.9 102.4 114.8 102.6
g )il |101.3 | 97.9 99.2 98.8 105.4 111.9 99.9
B M | 985 | 97.8 94.6 102.4 107.0 115.0 99.5
=T | 98.3 | 96.3 98.5 106.2 92.5 98.6 101.6
79 5% | 99.3 | 101.1 99.4 100.1 103.6 98.7 101.3
Bk 7§ | 99.2 | 97.3 96.2 99.7 98.2 112.6 100.5
H 7 |100.0 | 99.9 98.2 98.3 103.6 123.2 102.8
B | 1022 994 96.2 98.6 102.4 115.3 101.2
T B |100.1| 98.7 97.4 99.8 100.6 112.4 102.5
BT gE | 104.3| 98.7 100.2 116.1 105.2 101.6 102.6
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FHI< R EUFEFER

xRS | X(1) X(2) X(3) X(4) X(5) X(6) X(7)
X(1) | 100000 | 022961 | 0.30836 | 0.19029 | 0.37884 | 0.03790 | 056277
X(2) | 022961 | 1.00000 | 0.33902 | 0.00774 | 0.12501 | 0.14806 | -0.17597
X(3) | 030836 | 033902 | 1.00000 | 0.37043 | -0.10841 | -0.43431 | 0.19191
X(4) | 019029 | 0.00774 | 0.37043 | 1.00000 | 0.07893 | -0.16740 | -0.00785
X(5) | 037884 | 0.12501 | -0.10841 | 0.07893 | 1.00000 | 0.33637 | 0.18266
X(6) | 003790 | 0.14806 | -0.43431 | -0.16740 | 0.33637 | 1.00000 | -0.08397
X(7) | 056277 | -0.17597 | 0.19191 | -0.00785 | 0.18266 | -0.08397 | 1.00000




AR AL T AL 7]

xRy | Ayl | B2 | B3 | B4 | BF5 | K76 | JWT7
X(l) 0.57588 0.269254 | -0.094613 | -0.114975 | 0.154721 | -0.607293 | -0.425382
X(2) 0.22735 0.08165 0.73686 -0.38054 0.00627 -0.13027 0.48668
X(S) 0.49459 -0.39904 0.21154 -0.13801 -0.02005 0.58513 -0.43541
X(4) 0.33041 -0.23171 0.14134 0.80676 0.28909 -0.08335 0.27529
X(5) 0.23489 0.55633 0.06848 0.31944 -0.69457 0.21468 0.00945
X(G) -0.16746 0.60825 0.23108 0.09506 0.60513 0.35890 -0.21108
X(7) 0.42388 0.16864 -0.57032 -0.24696 0.20843 0.30000 0.52171




RN R HRFAE ) B

P55 | RHEE | TEERE% | R TIEkE%
1 2.02238 | 28.89119 28.89119
2 1.66972 | 23.85316 52.74436
3 1.26358 | 18.05110 70.79546
4 0.91979 13.13988 83.93534
5 0.53063 7.58038 91.51572
6 0.34394 4.91348 96.42920
I 0.24996 3.57080 100.00000




—

M ERE, BrTUNREE B0 £14883.94%, #iEH
mﬂ¢‘mﬁ£$@ TEHErEERER, Freli
AT PUNFAE(E, ST N AR E R &4 -

(0.57588,0.22735,0.49459,0.33041,0.23489,-0.16746,0.42388)
(0.269254,0.08165,-0.39904,-0.23171,0.55633,0.60825,0.16864)
(-0.094613,0.73686,0.21154,0.14134,0.06848,0.23108,-0.57032)
(-0.114975,-0.38054,-0.13801,0.80676,0.31944,0.09506,-0.24696



Bt LARGT PO AN RG34 -

Par

5

5

F—F 4T F 1= 0.57588 X,+0.22735X,+ 0.49459 X+

0.33041 X,+ 0.23489 X.-0.16746 X+ 0.42388 X,

—FE 43 F2= 0.269254 X,+ 0.08165 X,- 0.39904 X, -
0.23171 X,+ 0.55633 X+ 0.60825 X, + 0.16864 X,

=FE /5 F3=-0.094613 X, + 0.73686X, + 0.21154 X, +
0.14134 X, + 0.06848X:+0.23108X,- 0.57032 X,

0 3 R 43 F4=- 0.114975 X,- 0.38054 X,- 0.13801 X, +
0.80676 X, + 0.31944 X+ 0.09506 X- 0.24696 X,
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Matlab 71 3= B3 70 # B 58 BR 2K

1.princomp
Dige: F oot
#3: PC=princomp(X)
[PC,SCORE,latent,tsquare]=princomp(X)
. [PC,SCORE,latent,tsquare]=princomp(X)*} £ 4 5
FEXHEAT E R s e FE g (PC). PTiBZ-154)
(SCORE). XJ7 2= I B ik H (latent) MRS 00 £ 1Y
HotellingT24¢ i1 & (tsquare).
2.pcacov
Dhge: s H T Z R AT F /) oA
#: PC=pcacov(X)
[PC,latent,explained]=pcacov(X)

PA: [PC,latent,explained]=pcacov(X)i# id i} Jj 2550 FFE X
AT E RS o3, IRBIF R (PC) Wi ZH FEX IR IEAE
(latent) A EEANRFE [a) 5 R AE AL I = 5 7 28 0 B oy 1R 40
i (explained).




3.pcares

DiRe: ERIr o sk £

3. residuals=pcares(X,ndim)

Ui pcares(X,ndim)ik [B] % B X indim A 3= 8 43 BT 3k 1
e . s, ndimsag—MaE, DIUNTX A 1
H, XRZHAEFEE, mAZ T EZRHEE.

4 .barttest
Dhge:  F o ) R DR R 5
#2: ndim=barttest(X,alpha)
[ndim,prob,chisquare]=barttest(X,alpha)

Ui OV IR RS 2 — AR T ZE VRS
ndim=barttest(X,alpha);& 7t \Z. % /K F-alpha &, 25 Hwi &
PR FEXPAERE LA s N gER Y, ndimBIE B 4E %Y, &

H— RV R S B g, ndim=213& B £ 4z X6 v B4~
TR T 25 AR s ndim=238 B £ X6 N 58 — 1%
03 AR B 1 T 2= A A TR o




F8E AR TR R

A0 73 2 AR 3 2 Fa ek A W AMAFT B
A — ?*%Efﬁﬂ%ﬁﬁ?i/z\, A i A H %
bRt TR A A RIE L BN EBER X2 HN
Z /AR MZE S A A B, LT [B
R, 164% £Y. RUVNEZEFELNEL
TCEIE I 2 M E 2] N

W FHZ P A RIVER - %EEEE%#J%'J/K J-
SO BEEVE. BRER MR AR5 Bayes
YR BV . Fisher B2,




—. BBAR i R
T — N2 U HBIRFERE, EEE ESUERER I A
%%Eﬁ_éﬁi@ 582 &P JE[Cx)et %Eﬁn/\ainﬁj\%
R, BIMMERAEMN R, NEHRIES EJ?J[U:’I%
min R E DR, EFEmM 2N FEER. nFidx. &

MERYEFH MK KT RIR LR —1 R, B
fRERERF ) — NN FZFERg, XEF=% 6] & B AHHE
R, MR TR, TWEFRH—NIMk, BIEREHIFI
BRE, TEERKISS G FZFHRY(9=1,2,...,G).
CHERAERE T EEHBMRE, e RaEE
HIREAR AT AR, FEIIT)E, BARHERE TR,




MIBRAEHBR DR EERZX SRR, B
h KA é@%ﬂiﬂj‘ FEGE/D R, A K. X
MHFEHEFNLES SR 2CN MG 1. X
ﬂﬁﬁ,F%%,%rﬁﬂﬁiﬁzﬁﬂﬁﬁgi
WIFAE, YEASIANBIRAZERTIRE. FE— b
AR ERN RN, DAERSHMERERE R
N K. WRIEWIlksHER], HABEEB/DN. HAEH
R, AT CNEHMER 42K, BT HE A

HEBMANEEW, REHITFRL, Bio LA E
BEMNE. BPIANGIER, ®mEER|X 76
BRI EHE.




KPX RN BERKNRZEHAG)R, THHEAM
RE, BAFELGAT45 R KA A B2

yg (X) _Inqg +C0g +Zcig)g

HoArg, 258 géﬂﬂﬁﬁn%mz —J%Z?K IR PR
& (g=ng/nd o cig@ AN RE ST KA
HEHIEA, R

Yq (X) =max{y, (X)}
NFEZFEEARIHg 2R, Bl R IEREAR AR R L
(B ARG A A R, WA R B &K, wit
R JAH—2
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REISHARRE, KEFEREEE, 5EKRER

TRXFEG, LA R A Tl BR RO AR B

RAPIRLS,

HIBIAATRIBAIRAL, R

IFHZ85%LL | .

R 25 TCGE v AR AR A2 A il 43 AT A0 A

136 R R S

BT, IXBiE A B AN T
B8 B AT BN N XA B AT R G EHE,
SR b, REERERE

AL G A2 L P A 2R 1) AL

. —f

=

VAN Fi =
SFAAEEm— I
?ﬁﬁ$ maE

AR

X 25 R B 1) [

g, McigFre, fi



— BEHRSER RS
(—). &R

A )2 28 A B 6T R RS (AT 5 Apf) gt T4 51,
LR 2R R I R A B K B2 E9 R AR
HApfHI e (i A K xR S, B K HYRR)

Af A
x 1.241.361.381.38 1.38 1.40 1.48 1.54 1.56

y 1.721.741.641.821.90 1.70 1.82 1.82 2.08

Apf Fi4k

x1.14 1.18 1.20 1.26 1.28 1.30
y 1.78 1.96 1.86 2.00 2.00 1.96

Rg.

\




Af %&:"Z

ApfEHE: *



T BRI ]

(1) )R R IE B R ATFTAPf I E AN BHEHFR 2 N
FARER) € — P, IET X 7 PR IS 1

(2) KIEHASLRITT IR, FARFZRA B =R
(1.24,1.80) ,(1.28,1.84) ,(1.40,2.04) i LLiR 5 .

(3) E—MH R BN EHG,,....G R —
AMFERXE Gi(i=1,....K), HIBFRX(— B p4E) K118
Al Bhes e —AN e 20T B 2R B — 2R
Xiy- o XL SRR, BRXN—IREX
KN RA R, BHEHIERXPEELFTR

T I

N
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R B4y, k = 2,G,=Af,G,=Apf,#&
PAX=(AW) "R 4R, HPANBAK, W
NEA, FaxBITEIREAN (W) T, F I
154, HAINETALNETApPf .




PR AR S, M MX=(a,w) TR 4
TP — A, EHIPMATHIGNAp Hih HES
FR L (a,,w,)e Af ,1=1---,9

(a,,,w,.) e Apf ,1=1---,6
NET ST T
XAf —(al,W i _Zali’_zwli
91 91
_ A (1 1S )
X Apf :(aZ)WZ) — EZaZi’EZWZi



S 452 MIRE fx=(a,w) T, BRxE Xar Z )
PEE AXBEATRMIEEE; x5 Xapr Z IR A
XEEAPfRIEER ., ExEATMEE/NF5ApfHEE
B, NHE x €Af, 750 x €Apf.
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	幻灯片编号 29
	2. 平方和分解公式：
	幻灯片编号 31
	5. 有交互作用的两因素方差分析表                           
	例4  在某化工厂生产中为了提高收率，选了三种不同浓度，四种不同温度做试验。在同一浓度和温度组合下各做两次试验，其收率数据如下计算表所列（数据均已减75）。试在显著性水平(α=0.01)下检验不同浓度、不同温度以及它们之间的交互作用对收率有无显著影响。
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	幻灯片编号 35
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	例5 一个超市将一种商品采用3种不同的包装，放在3个不同的货架上作销售试验，希望检验不同的包装、不同货架对销售量是否有显著影响，交互作用显著，随机地抽取3天的销售量作样本，取检验水平α=0.05，其观测结果如下表:
	幻灯片编号 38
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	 Matlab实现: 命令为  p=anova2(x,reps)
	幻灯片编号 41
	三、三因素方差分析
	平方和分解公式：
	幻灯片编号 44
	幻灯片编号 45
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	有交互作用的三因素方差分析表                           
	例6  某集团为研究销售点所在地理位置、销售点处的广告和销售点的装潢这三个因素对商品销售量的印象程度，选了三个位置（如市中心黄金地段、非中心地段、城乡结合部），两种广告形式，两种装潢档次再四个城市进行了搭配试验。
	幻灯片编号 49
	问：哪种组合对销售量的影响显著，即何种组合对增加销售量效果最好，位置、广告、装潢这三个因素中哪一个对销售量影响最大？　
	销售量三因素试验方差分析表(取检验水平0.05)
	查临界值表得到结论：
	幻灯片编号 53
	练习1  将抗生素注入人体会产生抗生素与血浆蛋白质结合的现象，以致减少了药效。下表列出5种常用的抗生素注入到牛的体内时，抗生素与血浆蛋白质结合的百分比。试检验这些百分比的均值有无显著的差异。设各总体服从正态分布，且方差相同。参考Matlab程序见下面。
	练习2  为分析4种化肥和3个小麦品种对小麦产量的影响，把一块试验田等分成36小块，对种子和化肥的每一种组合种植3小块田，产量如下表所示（单位公斤），问品种、化肥及二者的交互作用对小麦产量有无显著影响 。参考Matlab程序见下面。
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	第4章 回归分析
	第4章    回归分析
	幻灯片编号 2
	§1  多元线性回归
	幻灯片编号 4
	1.3  统计分析
	1.4  回归模型的假设检验
	1.5   回归系数的假设检验
	1.6   回归系数的区间估计
	幻灯片编号 9
	1.8  Matlab实现
	例1  合金的强度与其中的碳含量有比较密切的关系，今从生产中收集了一批数据如下表 
	用regress和rcoplot编程如下
	幻灯片编号 13
	例2  某厂生产的一种电器的销售量与竞争对手的价格x1和本厂的价格x2有关。下表是该商品在10个城市的销售记录 
	幻灯片编号 15
	设回归模型为
	幻灯片编号 17
	1.8  多项式回归
	解  画出散点图先
	幻灯片编号 20
	幻灯片编号 21
	2. 多元二项式回归
	对例2 商品销售量与价格问题，选择纯二次模型，即
	幻灯片编号 24
	       图的左下方有两个下拉式菜单，一个菜单Export用以向Matlab工作区传送数据，包括beta(回归系数)，rmse(剩余标准差)，residuals(残差)。回归系数和剩余标准差为 
	§2   非线性回归和逐步回归
	幻灯片编号 27
	幻灯片编号 28
	例5  在研究化学动力学反应过程中，建立了一个反应速度和反应物含量的数学模型，形式为 
	幻灯片编号 30
	解 首先以回归系数和自变量为输入变量，将要拟合的模型写成函数文件huaxue.m
	幻灯片编号 32
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	使用命令: nlintool(x,y,'huaxue',beta), rmse
	2.2  逐步回归
	幻灯片编号 36
	幻灯片编号 37
	幻灯片编号 38
	例6  水泥凝固时放出的热量y与水泥中 4 种化学成分 x1 , x2 , x3 , x4 有关，今测得一组数据如下，试用逐步回归来确定一个线性模型. 
	编写程序如下
	幻灯片编号 41
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	第5章 马氏链模型
	第5章  马氏链模型
	幻灯片编号 2
	幻灯片编号 3
	幻灯片编号 4
	幻灯片编号 5
	§ 2    马尔可夫链
	幻灯片编号 7
	幻灯片编号 8
	2.2  转移概率矩阵及柯尔莫哥洛夫定理
	例4  某计算机机房的一台计算机经常出现故障，现每隔15分钟观察一次计算机的运行状态，收集了24小时的数据（共作97次观察）。用1表示正常状态，用0表示不正常状态，所得的数据序列如下：�1110010011111110011110111111001111111110001101101�111011011010111101110111101111110011011111100111
	幻灯片编号 11
	求得96次状态转移的情况是：
	例5  设一随机系统状态空间，记录观测系统所处状态如下
	幻灯片编号 14
	例6 (带反射壁的随机徘徊问题) 如果在原点右边距离原点一个单位及距原点s(s>1)个单位处各立一个弹性壁。一个质点在数轴右半部从距原点两个单位处开始随机徘徊。每次分别以概率 p(0<p<1)和 q (=1-p)向右和向左移动一个单位；若在+1处，则以概率p反射到2，以概率 q 停在原处；在 s 处，则以概率q反射到s-1，以概率p停在原处。设ξn 表示徘徊 n 步后的质点位置。{ξn , n=1,2,…}是一个马尔可夫链，其状态空间 E = {1,2 ,…, s}，写出转移矩阵P.
	解
	幻灯片编号 17
	定理1 (柯尔莫哥洛夫—开普曼定理) 设 {ξn , n = 1,2,…}是一个马尔可夫链，其状态空间 E = {1,2 ,…, }，则对任意正整数 m , n 和 i , j ∈E 有
	例7 若顾客的购买是无记忆的，即已知现在顾客购买情况，未来顾客的购买情况不受过去购买历史的影响，而只与现在购买情况有关。现在市场上供应A、B、C三个不同厂家生产的50克袋状味精，用“ξn=1”、“ξn=2”、“ξn=3”分别表示“顾客第n次购买A、B、C厂的味精”。显然，{ξn,n=1,2,…}是一个马氏链。若已知第一次顾客购买三个厂味精的概率依次为0.2，0.4，0.4。又知道一般顾客购买的倾向由下表给出。求顾客第四次购买各家味精的概率。
	解  第一次购买的概率分布为
	2.3  转移概率的渐近性质—极限概率分布
	定义４  一个马氏链的转移矩阵P是正则的，当且仅当存在正整数 k，使P k 的每一元素都是正数.
	解 设整个传播过程为随机转移过程，消息经过一次传播失真的概率为 p ,转移矩阵:
	幻灯片编号 24
	幻灯片编号 25
	幻灯片编号 26
	幻灯片编号 27
	幻灯片编号 28
	2.4  吸收链
	具有r个吸收状态，s(s=n-r)个非吸收状态的吸收链，它的n×n转移矩阵的标准形式为：
	定理5  吸收链的基矩阵 F 中的每个元素，表示从一个非吸收状态出发，过程到达每个非吸收状态的平均转移次数。
	例10  (智力竞赛问题) 甲、乙两队进行智力竞赛。竞赛规则规定：竞赛开始时甲、乙两队各记2分，在抢答问题时，若甲队赢得1分，则甲队的总分将增加1分，同时乙队总分将减少1分。当甲(或乙)队总分达到4分时，竞赛结束，甲(或乙)获胜。根据队员的智力水平，知道甲队赢得1分的概率为p，失去1分的概率为 1- p，求：�(i) 甲队获胜的概率是多少？�(ii) 竞赛从开始到结束，分数转移的平均次数是多少？�(iii) 甲队获得1、2、3分的平均次数是多少？
	分析  甲队得分有5种可能，即0、1、2、3、4，分别记为状态a0, a1, a2, a3, a4，其中a0和a4是吸收状态，a1, a2和a3是非吸收状态。过程是以 a2 作为初始状态。�根据甲队赢得1分的概率为 p，建立转移矩阵 
	幻灯片编号 34
	幻灯片编号 35
	因 a2 是初始状态，据定理5，甲队获得1，2，3分的平均次数
	据定理7，甲队最后获胜的概率
	幻灯片编号 38
	§3  马尔可夫链的应用
	幻灯片编号 40
	转移矩阵满足定理4的条件，极限概率存在，解方程组
	例12（健康与疾病问题） 人的健康状态随着时间的推移会随机地发生转变，保险公司要对投保人未来的健康状态作出估计, 以制订保险金和理赔金的数额。人的健康状况分为健康和疾病两种状态，设对特定年龄段的人，今年健康、明年保持健康状态的概率为0.8, 而今年患病、明年转为健康状态的概率为0.7，若某人投保时健康, 求10年后他仍处于健康状态的概率状态与状态转移。 
	幻灯片编号 43
	n时状态概率趋于稳定值，稳定值与初始状态无关.
	设投保时处于健康状态，预测a(n), n=1,2…
	例13（钢琴销售的存贮策略） 钢琴销售量很小，商店的库存量不大以免积压资金。一家商店根据经验估计，平均每周的钢琴需求为1架。现采用如下存贮策略：每周末检查库存量，仅当库存量为零时，才订购3架供下周销售；否则，不订购。 估计在这种策略下失去销售机会的可能性有多大，以及每周的平均销售量是多少？ 
	模型建立：记Dn表示第n周需求量，则Dn～P(1)，
	幻灯片编号 48
	马氏链的基本方程
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	第6章 时间序列模型
	第6章  时间序列模型
	幻灯片编号 2
	§1  确定性时间序列分析方法概述
	       通常用 Tt 表示长期趋势项，St  表示季节变动趋势项，Ct 表示循环变动趋势项，Rt 表示随机干扰项。常见的确定性时间序列模型有以下几种类型:
	1.1  移动平均法
	幻灯片编号 6
	幻灯片编号 7
	例1 某企业1月～11月份的销售收入时间序列如下表所示。取N=4，试用简单一次滑动平均法预测第12月份的销售收入，并计算预测的标准误差. 
	幻灯片编号 9
	幻灯片编号 10
	1.2  指数平滑法
	设观测序列为y1,…,yT，α为加权系数，0<α<1，一次指数平滑公式为:
	幻灯片编号 13
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	幻灯片编号 15
	        指数平滑预测模型以时刻 t 为起点，综合历史序列信息，对未来进行预测。�       选择合适的加权系数α是提高预测精度的关键环节。�       据经验，α的取值范围一般以0.1～0.3为宜。�α值愈大，加权系数序列衰减速度愈快，所以α取值大小起着控制参加平均的历史数据个数的作用。α值愈大意味着采用的数据愈少。因此可得到选择α值的一些基本准则。
	（1）如果序列的基本趋势比较稳，预测偏差由随机因素造成，则α值应取小一些，以减少修正幅度，使预测模型能包含更多历史数据的信息。 
	例2  下表数据是某股票在8个连续交易日的收盘价，试用一次指数平滑法预测第9个交易日的收盘价（初始值S0(1)=y1,α=0.4） 
	Matlab 程序
	例3  上例中用两次指数平滑法预测第9个交易日的收盘价
	幻灯片编号 21
	例4 (商品销售量预测问题)某商品前5年销售量见表。现希望据前5年的统计数据预测第6年起该商品在各季度中的销售量.
	例如，如果认为第一季度的销售量大体按线性增长，可设
	       如果认为销售量并非逐年等量增长，而是按前一年或前几年同期销售量的一定比例增长的，则可建立相应的差分方程模型。仍以第一季度为例，为简单起见不再引入上标，以yt 表示第 t 年第一季度的销售量，�建立差分公式：yt = a1 yt-1 + a2  或 yt = a1 yt-1 + a2 yt-2 + a3   等
	幻灯片编号 25
	       虽然这一差分方程恰好使前5年第一季度所有统计数据吻合，但这只是一个巧合，凭直觉，第六年估计值明显偏高，而第七年销售量预测值甚至小于第六年销售量。不难看出，如分别对第一季度建立一差分方程，则据统计数据拟合出的系数可能会相差很大，但对同一种商品，这种差异应该很小，故应据统计数据建立一个共用于各个季度的差分方程。为此将季度编号为 t =1,2,…,20，令�            yt = a1 yt-4 + a2      或    yt = a1 yt-4 + a2 yt-8 + a3 �等，利用全体数据拟合，可得到最好的系数。以二阶差分方程为例，求 a1 , a2 , a3，使得下式最小: 
	幻灯片编号 27
	例5 (投资额与国民生产总值和物价指数问题) 建立投资额模型，研究某地区实际投资额与国民生产总值 ( GNP ) 及物价指数 ( PI ) 的关系，根据对未来GNP及PI的估计，预测未来投资额.              该地区连续20年的统计数据
	分析:许多经济数据在时间上有一定的滞后性。以时间为序的数据，称为时间序列，时间序列中同一变量的顺序观测值之间存在自相关，若采用普通回归模型直接处理将会出现不良后果，需诊断并消除数据的自相关性，建立新的模型。
	幻灯片编号 30
	幻灯片编号 31
	幻灯片编号 32
	幻灯片编号 33
	自回归性的定量诊断---DW检验
	DW统计量与DW检验
	由此可知随机误差不相关。由检验水平、样本容量、回归变量数目和DW分布表得检验临界值 dL 和 dU，由DW值的大小确定自相关性 
	以                     为回归系数的普通回归模型
	投资额新模型的建立
	由数据                  估计系数
	新模型的自相关性检验
	幻灯片编号 41
	幻灯片编号 42
	投资额预测
	§2 *   平稳时间序列模型
	（1）一般自回归模型AR(n)
	（2）移动平均模型MA(m)
	（3）自回归移动平均模型 
	§3*    ARMA模型的特性
	格林函数的意义
	3.2  ARMA(2,1)系统的格林函数
	3.3  逆函数
	§4  时间序列建模的基本步骤
	幻灯片编号 53
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	6．利用F 准则检验模型ARMA(2n,2n-1)和ARMA(2n-1,2n-2)，若F值不显著，转入第7步；若F值显著，转入第8步;

	第7章 主成分分析及应用
	第7章   主成分分析及应用
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	例1：我们知道生产服装有很多指标，比如袖长、肩宽、身高等十几个指标，服装厂生产时，不可能按照这么多指标来做，怎么办？一般情况，生产者考虑几个综合的指标，象标准体形、特形等。
	第一节  主成分分析的基本思想 
	       若有一些指标X1,…Xp，取综合指标即它们的线性组合F，当然有很多，我们希望线性组合F包含很多的信息，即Var(F)最大，这样得到F记为F1，然后再找F2，F1与F2无关，以此类推，我们找到了一组综合变量F1，…，Fm，，这组变量基本包含了原来变量的所有信息且相互独立。
	第二节  主成分分析的数学模型及几何解释
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	2. 主成分的几何意义
	即
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	第三节  主成分的推导及性质
	1. 主成分的推导
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	2．样本主成分的导出
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	例3  各地区居民消费情况主成分分析
	原始数据     2001年全国各地区消费情况指数(表1) 
	原始数据     2001年全国各地区消费情况指数(表2)
	原始数据     2001年全国各地区消费情况指数(表3)
	二、变量设置
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	相关系数矩阵R
	规格化特征向量
	相应的特征向量
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	四、模型分析
	幻灯片编号 47
	幻灯片编号 48

	第8章 判别分析简介及应用
	幻灯片编号 1
	一、逐步判别分析原理
	幻灯片编号 3
	      求得区分能力显著的k个变量组合后，计算判别系数，最终建立G个子空间的判别函数:
	       可以将用来建模(求得判别函数)的原始数据回代到各组判别函数，求得样品的归属，与原来实际分类对比，以确定判别函数的准确度。一般回判效果都很好，正判率85%以上.
	二、蠓虫分类问题
	幻灯片编号 7
	需要解决的问题
	(二)．问题解决 
	幻灯片编号 10
	幻灯片编号 11
	幻灯片编号 12
	这种欧氏距离的缺陷：
	幻灯片编号 14
	幻灯片编号 15
	当μ、V未知时，用样本均值和样本方差代替
	到蠓虫分类问题，据学习样本数据，可求得
	Fisher判别法(先进行投影)
	幻灯片编号 19
	幻灯片编号 20
	幻灯片编号 21
	为选取满足要求的u,先计算y的总离差平方和
	类似地有
	        因为这时B0 达到极大而 E0 达到极效，从而用这样的 u 作线形组合 y = uτx，就能使同类别产生的 y 值尽可能聚拢，不同类别产生的 y 值尽可能拉开。
	用拉格朗日乘数法求解，令
	回到蠓虫分类问题，利用所给的学习样本数据算得
	幻灯片编号 27
	为简便起见，这里只考虑两个类型的情形。
	幻灯片编号 29
	幻灯片编号 30
	回到蠓虫分类问题，不妨设指标 X=(A,w)T 在Af和Apf中分别服从正态分布:
	幻灯片编号 32
	幻灯片编号 33
	假设自然界中Af与Apf的蠓虫数量相等，可取p1=p2=1/2，又若两类误判引起的损失相同，可取C1=C2=C，计算得
	设Af为传粉益虫，Apf为某种疾病的载体，则有理由认为把Apf误判为Af的危害比把Af误判为Apf的危害严重，这时可选取适当的C1，C2使C1<C2。例如在p1=p2=1/2假设下，可取C1=1，C2 =2，这时有
	幻灯片编号 36


