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0.2136
1
-0.3017
-0.0014
0.4065
0.3876
-0.0799
-0, 1653

-0.2992
0.1413
-0.3017
L
=0.00335
-0.3312
-0.1071
0.0237
RSN

~0.0018
-D0142
~0.0014
~0.03835
1
0. 7706
(.6043
-0.7032
0.4370

0.3046
0.0418
0.4065
-0.3312
0.7706
1
0.7353
-0.50935
0.2679

03790 -0.1748 -0.0851
-0.1650  0.0979 -0.0137
03876 -0.0790 -0.1653
~0.1071 0.0237  0.0435
06998 07032 0.4370
0.7353 -0.50935 0.2679
1 -DG63d  0.1752
-0.6634 1 -0.8529
01752 05529 1

MM REERETTLLE H Co/Si02 filks Co MR IEMHE, Co iRS
HAP fift. ZEOREEIEM X, HAP 52 MRE MM x, ZBEAES Co/Si02
. Co i, HAP AR ARE 2IEHX, S8R 20X C4168ik
iS5 Co/Si02 . HAP ik, I EFH#E, 5§ Co iR, ZBEER

ik B

Step 3. JrHIHEH B 20 0 DR 2F B i) Ak 47

El Matlab BA* (% RO,

[ud,vd], [u5,v5].
{ul = —0.0296x, + 0.00632, — 0.02652, + 0015z, — 0.0708z,

v, = —9.2291y, — 11.8003y, — 7.799y,
{uz = —0.0218z, + 0.0158z, — 0.037z, + 0.0220z, + 0.0602z,

Vo = _25653‘}'[ =

2.2759y, + 6.7408y,

uy = —0.025z, + 0.0821z, — 0.0325z, — 0.068z, + 0.0106z,

{va = 1.8275y, — 2.3454y, + 0.4012y,

{u,,_ = —0.1090x, + 0.0515z, + 0.0820z, — 0.0681z, — 0.0106z,
v, = 0.9458y, — 0.2164y, — 2.5390y,

{us = —0.4577x, + 0.0083z, + 0.463z; + 0.0159z, + 0.0034z,

Vg = 2-35‘62&'[

—0.1258y, —

8.218y,

a] LA B =3 a4 [ul,v1],[u2,v2],[u3,v3],

PO~ A R R I A EE S0y 0R.60%, R SR B BURT T R ple 4 B

Al R TR

Step 4: RFTT RG] RHR L IR bR B S R4 AR B 2 (8] @Y [m] 19
KRG AERMAERA S, . v, uy w, ug, LERERFESHA

Tkl i pon
% I 2 ¥l
T




(X, = =6.6226u, — 7.7166u, — 2.1872u, — 2.0490u,

x, = —0.2756u, — 2.9268u, + 6.7982u; — 7.4630u,

Xy = —6.6197u; — 7.7633u, — 2.1411u; — 1.6233u,

x, = 4.006u, + 4.0661u, — 4.4631u, — 7.6109u,
J x; = =8.0602u, + 6.736%u, + 1.3742u, — 08111y, (5 —8)
y, = =9.2291u, + 1.6398u, + 1.2505u;, + 0.3285u,

y, = —8.3245u, + 2.2226u, — 2.3624u, — 0.1029%u,

¥, = 6.5551u; — 4.1319u, + 0.6684u; + 1.495u,
ly, = —2.8172u, + 3.886u, + 0.7688u; — 1.8953u,

Step 5: KALRMA S [ R B @6 HFHE.
BB 2.5 WA G u, AN Step 3 Py IEIHG A, BENFREALITIRE R 2 (9]
e [ 15 7 7

AR Ry, o (5 = 1,2,34) 5 S IR IR By, o, T EIEI 7778

y, = =79.8445 + 0.0554x, + 0.0351x, — 0.0538x, — 9.1856x, + 0.3323x,
y, = —48.3595 + 0.0517x, — 3.2176x, + 0.0387x; + 2.4439x, + 0.1807x; _
y, = 184.2684 — 0.1032x, — 1.8552x, + 0.0287x; — 7.066x, — 0.3518x;
y, = —35.909 + 0.0515x, + 1.3624 — 0.0674x; + 4.6221x, + 0.1711x,

3 HARE 1, 2 45 BHR2 Yy 0.812 1 0.765, IAE4EIET 1, aTLLiA Jodtl
et .

BRI RN SRR

Part 1: $##8%tE

5 PSR ] — A S RS e, SR T Ee R AT B R T
FFREE, SEETHREAE, R EREARS AR, B A
Python P A4+ 5 v S0P BIRY B 0 7 (0] V9 68 SR PR 22 P 7 1, AT RS bR, IR
7R

B 12: BARERSNTHR

EnaitE

H &y B2 HHiRE (MSE)
ZEEARE (yD) 0.796 10.348
C4 WiEiRFE (2 0.709 0,474
{Rdk /s — e B)E 557

LEELE (y1) 0.812 10.404
C4 IR RIE (y2) 0.7656 7.057

AR, EAE AT LB 2 T £tk 58 4 R R BT i, W R
WABERA L EAAERZ FBER. BNE BB, PR R
yl,y2 BIRETHHMEERAD, RFOZERERD, R IREEIEZ TR MRS
B R RLERS —REEESENE AREETLRFNMES AR

ulli f] Beizve s
i % PR L VR
[=] T

16 m




5 R A &2z A .

Part 2: RENRE

A i/ IR R, R AR T (R S B (Lt 55 T o R 1 S
7951 QP AL S0 B BL B R e (e S T 1), 14 1 B SR - A S 19 il &
B BT

£ 00 W L WP e LR R

Ba: ZEEEE. BERCERNESHER N _EERRRAOSE

KB R T LA S 5], 5 R S AR R 2 B EE . C 1R A
TriihES TIRAEEMEN, BB E A AR, RS a5
e EEARRE. H Co/Si02 5 HAP RIS EIH M RaE HEM T RIR TR
R K, BOAIEMERE. i Co R LB IL RN AR, B2
fE C4 MRk Fetk b A7 B M Sa B R W R . i 2 B 1 W 2 2 R 1k 2R £ A
KMEFRTE, WA Ca WIEEFEE IR E.

5.3 [OE=pIRESSR

AT RAE AR A SRR SRR PR R, AT R
RS RN BRI C4 MR my B A%, SUET B —hpghig,
S Ce il R 52 AEEZ MR IR, @7 8RR, I
HAt 2 AR REAT 722 0 M, A BERLEEATOOR, A6 P Rl PE S 1 1 5L
FEATERRNARE, LEQER camElRR A ERECH.

] 750 % g

E‘ : PJ%&&%@@
r,d-':i' " S i
OFhre s




BUEESEE SRR
; SRS EEER

ETFEraizElENREn M Rl
gL

4 B R

BT SRR SRS
HEFHSEFRIRED

Eo: EE=wERER

5.3.1 Cd HiEWSEpRaERT

5.3.1.1 MiRuaplEakaE

Step 1: #iBAIE

R A ) BS99 B A MEASES AL, F R A G4 BB I (e
W8, UCEER N4, #ATEEE 5.

iR AR, 1 Mikels=Z RF L2 <C1 i FME, ATRIEE— s
L5 BT A BEAG C4 ddRdicde, [RIEIS PN C4 iR keie S i) LR R R # . %
FE B AR h i LA R EBAE, Wiia R ca it iR, wiseie b e
LG HCR AR R, (Rt A 109 4 C4 Ml S AT HERR . B35E C4 Mtk
FERER 1% BURETE R & OF A SR TR i . R T SR
AR, T SRRk, RERE 61 ABUEUE.

Step 2: BAHREIE
i p A Ca tRdalicEE, nTLLA 3 F 36 Rk
pP= XU (5—10)
5.3.1.2 MK C4 HIRW RS BiRiriRE

Part 1: BfrESRBE
marp = g, x Y, (5—11)
Part 2: ) EHHE
QLR FAF 1. B EPBEFEZ AWT 100%, WA
% 18 % =i

E‘ Tkl i pon

?:lf' M

:I-I".::- '\- 1 ﬁﬂlﬁziﬁiﬂ
T




5
Zy* = 100 (5 — 12)
=]

@R 2. BT B ERGE CH LR AIRE R, REE 3
Pt F— BT T RO AR 4, TR R R A RO EREGH, Bilk—18
U

Xl <2, < Xli=12,..,5 (5—13)
b, XL XL aRERFAZEENELRR.

Part 3: f8E4

g ERTE, AETRE] TR C4 ISR YGER A E R R,

MATP = Yy X Yy (5—14)
]
= 100
3_¢{;y* T - (5—15)
X <o < XL

5.3.2 EFHuLEERAMREMKIL

Part 1. MBI

TR H b At ik L PR 1 hRdE RS S TR ASHE L SE R R e
M, EERTESHEEMARFE, SRR TEEER A LE iR LR
AT AR RAR . RS EMI3R A T % ousRtE BN C4 IR icEREL. /B
F C4 ik n 2B RS C1 BREFIEmRER, MBS NHRE
ARl R S, Hil el B S RN 2 AR C4 46
TR A JrER e, A A TR MR T .

Part 2: EFZREMEEUE C4 HEl®

ZREEE P2 AEREE, A SPSS BifEx C4 IR ERITRFE
FinMMEN S, TR LUF R R,

R =0.751
= —3619.647 + 1.236z, — 69.431x, + 4.1212; — 1276.7362, + 11995z,

BT R-squeare > 0.7, WA AEZZ0EMER HRE R G B {51

Part 3: RIGZTEEEPNEN C4 HEEAUENENEER

itk 2 F £ et ml QL& fI208 T, B Bkl @8 Ca iR RlicEm
LR LAl Bich

max o
71 ¥ = 100
Jﬂi = X = .ﬂ;

5.3.3 EFHESITH C4 BRI

5- t. i = llzl l"'l5
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Part 1: fi{Cai2a4r

BT C4 BiRdE A S LIRS C1 IBRRERIERRATE, Bt T
C4 MW, R T 2HELES C BERLENAEIMAERS, B
M, BALZMSIN T 2504, KA ZLERT ERFTHMELFEMARR, iR
A C4 fte i 5 H R s R iR i .

Part 2: BIHESHHR C4 HBIEHEE

RER B P T XIS R, 2, « 2. 2y 22,52, 2, Z RFEZEEA

RS, RIEFE R F E 597 EE TR C4GRICGENH AL RER
m. BRI Z=4ZEEARSEIHEERRT, 4 2 = 20, 2, =
TyTy, Tg = 2,0y LI 1 P BABAI A 3F0E, RAIGERT s 452, M
it SPSS Bk it W Tt | BB A B

p= Té—ﬂ{—asﬁz_aag +5.238z, + 67.621x, — 27.568x, + 206.598z, + 11.56z;
— 0529z, + 0,086, — 1.152,)

Part 3: REHESIBEN C4 HRRE XU G KRR

Bt 252% e i FE R et Wl 77 25 i xh BE R AT 2GS, B B el 1R
C4 R Em Y H e e
max p
Ty = TpTg
5 t.{ :’:i":: i=12,.5
Xl < &, < X1,

5.3.3.1 Cd HiEm AU AL TEERELERRKE

Case 1: HEHEENTEFHN, ERSTEEERAKEHEBHTRE

fEHEALE RN TH, FENEaEROMESHE 1 FrSHERE RS
B, VAN TS B C4 B RICER R A 2R mEG] B
FLAE R AL T 26 o0 1 0] 3 2k Y C4 64 e O3 i IR P B R AT R A%

#2354 Lingo M RTGRIEAE H: 47.1%
Case 2: HERPEFENENR, FREFESTINHILERBITRE

B Bt EE e 1g, thid 8 o s BEEAT 7R PR AR A R i B
= TR 7 MR G 951 LA 2 2 4 A C4 3B OB i S P B RN AT
R

43t Lingo B () REGAEER: 28.2%

% 20 W [=] i

100
__'I-'.FJ FIEBE RO
,,.'*:,ut'l I L

LR




+13: FEPMERE

Iy Lo L Iy Ly,
Case 1 200 0.5 200 0.3 450
Case 2 200 0.5 200 0.3 350

5.4  [OIREPURIKERS iR

T REE A BRAY ST G IR P SE T 4 e T AR A el SR ) Z B IE SRR C4 45
TR, A S R R R A R i

HMEFEZET, 5% AFERR ELRAEANASHAS. FHik,
T E2R, Bonlibsd 7T lem ks, AWiniEsEp it
FREEER, RBEMRNTEIEUTEREQREIRILWES, 9.

fELEiLIR & o4 BizmsEiesh, ML PREmE EEmpEES
zls 22, 3. 4. zh HhMHPHEE.

BTSN EREART U, REREEE 4 THER, XX EE
RO A ) A b R A R S RACE T M RS IREEE
PR RSRET 0 (AER o4 ZBREERER, ERTHBERLRLE 4
EERS C4mERENXR.

RIEME 1 e scia s |, A 4 HEEPMER 5 AT, FTrAU,.
¥EEitU, (51 ) & I F AR
£74: U 5U; 9@ ERR

e

[T, 70
1 1 2 3 4 ~—zme 1 2 3 A4
2 2 4 1 3 1 1 2 5 4
3 3 1 4 2 2 g 4 1 3
4 4 8 2 3 3 1 4 2
5 5 5 5 5 4 4 3 et g

LREATROTFHF, BRAETZNERA MBS RREEE. £
% AR AL R, W E R — R 0E RN T, R S R
AR AT AL, BAEE “EEE FEMACEM, BIEHE 1 BT Rk
{575 1A 5 Ml B L T I E AL E A R E A
MOPHZE, DAL R B fih ) A PR 6 o, 7 A8 ) = PR 25 5 1
s e, o, BB EPERE , S, 2, (B AT, JLHEEKTR
it AT S8 1 B AR SUE.

Fes: HEETRERRKE

FE xl e 3 5

1 10 0.5 50 350

2 ol 1 100 280
% 21 A =k

E‘ Tkl i pon

?rme

:-'J.'::- '\- 1 Tkmﬁzﬁiﬂ
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3 75 2 200 450
4 100 3.5 300 475
5 200 5 400 500

FE SR R R, SR A PHEE B it SR ERMNET T
BE, AR ESAR, BEERABIESAE, SdEHSEIHERED, B
B fS—iT, MEIEMAS. eefERE, UBF LSRR E. K, @il
R RUL,

AT AR 5 e, BE 2 M E LLER: O RE=ERE cdtkm
UEER b B R TR R 7 45 LR A2 5 I skag, @f% U, M et iE MENRE T
BBk, fofE U R, BEHSERTERRE THT 6 NLERE REFEE 2
A E TR, WEFEHIE.

® 16: FERHERTHRME 5 AFKER

S5 ] a2 3 x5
1 10 2 (D Sl
2 50 5 50 475
a 75 1 400 450
4 100 3.9 1040 a0
) 200 0.5 2 380

R I SESE T i ERPRR.

F—WLBEF M 500CTF, 10mg 2wt% Co/Si0: 300mg HAP.
oW F M 4T0CTF, 50mg 5wt% Co/Si0:. 50mg HAP.
BEW AR FA: 450CF, 75mg 1wt% Co/Si0; 400mg HAP.
HEI AR 350CF, 100mg 3.5wt% Co/Si0: 100mg HAP.
BRKEIEFME: 380°CTF, 200mg 0.5wt% Co/Si0. 200mg HAP.

6 REESH

R 8 i el AL, A T B A R R A R A L AT A SR F R
B AT 0T R C4 M s i B0 75 FEep L RE Y R S AT R G RE o dr, EILE
i BT s%m MR s), 26l C4 HEEMNTLWNE, WmT EMR.

% 22 W (=] i [

.,._-H_I-'.FJ FIEBE RO

,,.'*:,ut'l I L
o - )




RUE 57

25

20

15

10

1 z 3 4 5 ] 7 & 9 10

e CARR AR e i 1 ] B

M 10: REMHEHE

R AE ) |5 R BAE 10%0 X R N 5 & T C4 el 18% AL, Hotk
faE, [HibSER BA S i R ek

217: DHENETHE
C4 BB =L ADIEES /) C4 B =l DS Vi

19176739 10,982 21.604359 11.6736

19.562279 1112072 22.089879 11.51432
20, 147799 1125944 22.575399 11.95304
20633319 1139816 25060019 1209176
21118839 1153688 23.546430 12.23048

T RIS

7.1 #EENNS

1 FESEAEBTHRAAZERZEAMMELEN, AMEAERERKS %
Bz [EfEL R, BLE FEMH BAE AR ANE —HERF BB — %
i, RERERETERPH—R, RETFFHLUSECR.

2. fRl/D RERZ TR RAMERS ST o, MU
AR [ REFEFERERNOBER, EHR THFELLE YR,
& ERMEEAER LA TR, KALEY MR, ML

P47 .
7.2 ERpES
% 23 W =i
i

S

[5]:5%




1. EFExAEERSHEMTE C4 BERIWERYS, Z4HMH
S B R B 2 {5 2R AL 4 R BTk B4 T o, RE— Al
hR, EH-ENERE.

2. i RED AT AN, PR ML e i L B R
1 C4 Wik F M ARG T 217, Bl 7T HEERZFEHGES
Fo ERERRA ST REER S RN R T E B 2B
FHCABRBIEFEA T EERRE XA, FEENESBE.

3. EERHE W, RARANEWEE T I EMER, mER TRAR
L as BB F, RS BMR T REs .

7.3 EERMES

AR M rp ERM A T & r e bk ]9 LR (R e S ] 9 A pr i A
MBUEEE  EMA T (R ZRER Bt T2 HER, FRATHALZH
R FFRER, ERENXESARERL B MORHEHERME, TR
ELFE AR, ERE ST &MY Z %R, e T LU B AT
M, EEFCH. LELRMNPREEROEMN, &2 “Fk bl

8 SEXM

(1] FERASE &S E R BRI, TR, EERE,; La 206 ZSM-5 S FHiELHI AT C,
W REAL 2RI PTG (D] DAk BE{L; 2007 £ 03 3.

[2] B4l CEEES& TR RE CAHED).EBE T RE, 2018,
(3] HAKE. SELRPRRSHA]. S (EGEEHE), 2002(11):127.

(4] ¥ 858,05 RA WAL+, E M 48 5 200, 1 IR, 3 — 32 XA 7. BT 2 mekiE

ERHFRAIESAMN LEFE G REF-ROBEmW[J). RIoRER S, 2021,
16(02):37-42+102.

(5] FakdR BHE B, BT 2 uetk B 0a0 8 S ER Ak A e m #9145 [J).
FHLBE,2020,36(12):112-115.

(6] A EE SRR E e HH SN 2T ER0rotrFER ) - RZENE
FRE Gk FRFIF[I]. o E A&, 2019,19(10):265-277.

(7] L35 XS BRI BAmesE. BT R = Je i B thrdi 1 A [F] 48 il fh 4k
TSP E S HYF R, 2021,44(00):1890-18096.

(8] #fAL R, F o, H 1T RE 3 B EE. BWaitiEr R S B 4 T s
FARALTR T[], = R A S R ( B A FEEERR),2021,30(04):343-346.
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M R
A. EJE—E(1)EES R

BALFIEE
#417) fit L7040 2 5 A
1 Al—A6 Co T il i
2 AT—AL2 Z ¥
3 Bl—BG Co/Si02 # HAP #E Lk
4 ol SR

Class 1:

£ Al 3] A6 fULSal P, EIERASETERRREEN 1, FARER
1o — RSB HEAT i

Al A2 A3
- 80
50
40 r sl
£l 40 |
20 20 |
10
o | 0 o =21 |
an - - aits 240 200 340 390 240 340 440 540
Ad AS AB
100 80 100
B0 | EE' 30
60 60
40 |
0 | 40
n | 20 20
o | o | ; 0
240 340 440 240 340 440 240 340 440
M 11: RS Al-A7 TRLHE 7 R (L (%) Y W S

(%)

RS AL AR e, TR AL A2, A4y A6 fER—HLIGRTER 5SS, X
FRAR B Co/fSi02 A& B, HIEBE BT ST LT/ H, 3 Co/Si02 1
BLE Y 1wit% HERE X [EA(250°C, 300C) )8, C4 WHiEmkFttas FRhE
B tsst, (HREATRES WS, A2 EREY, Al HEETPE, A1
EopFthi.

i AS P Co/Si02 S-& B A3 E —%, HZEHM WAL, &
PO C4 SRR F R 43 BELES, (B Co/Si02 L £ 1 A6 HANEFREE

B2 M




{il.
Class 2:

TEHLFEA S AT E A ULE A124, QEALTN 57 P 8 Co fELELED o 1wt
H 1wt%Co /8102 5 HAP & Br904 50mg, BMEA L RS HAR h— 20l iT

8T -
A7 A8 A9
50 &0 50
- | 50 | a0
| 40 | 1|
a0 | =1
l i | 0 |
= | 10 | 10
o | 0 =
240 340 440 240 340 440 240 340 440
All Al0 Al2

440 440

B 12: fEHEAILESE AT-A12 THEXEE W A S () L, IR R
()

RAEME 1 Ba MCAT. AS. Al2 5 Ao xR REbRIE A, HZEE
Ak M AGEEE M 0.3 ml/min ¥ % 2.1ml /nin. 6 _FE LG, E£oBNAK
BEREHEMIS IR T, ZEEEEEHRIE, ERFXE(250C, 350C| L, C iR
PR AT, R E(350°C, 400°C) 2 AT 8 i MK ks,

Class 3:
Al3 Al4
50
a0
30
20
10
o
240 290 340 390 440 240 290 340 290 440

26 M




B 13: HEEAIEA A13. A4 THXKEE A L () O, (B T
(%)

R MieiEAA, %I Bl £ B6 4. Bl. B2. B3. B4. Bt PLEUEL
B AT A, B AR A A it . Bt AR S0 AR AR
AR AT IrAf .

Bl B2 B3
&0 | 3y 25
a0 | 40 | 20 |
ET)] I o | 15
20 | m | 10
10 | 10 | 5 |
|
o ! o L o !
240 340 a0 240 340 440 20 340 440
B4 B6
a0 BD
30 60 |
YRR (%)
20 40 | SR (%)
10 w |
o o !
240 340 a40 240 340 440

14: fEEFEE B1-B4. B6 THIRIEE

F5:4 B3. B4, Bl. B6. B2 P RECELIEATEN, matis s Rarthal A,
R REE M A BRI C1 SRR ER®. Bl 5 B2 DLLRRIEAE
B, L% ZMEN, Tl ZERLES C4 BBk
HhEEA R

Class 4:
A8 B7

&0 80

S0

a0 -

30 ¢ - 10 |-

20 !

20
10 i
o - o L
240 250 340 390 440 240 250 340 390 440

B 15: fE4EFILEE A8, 37 THRXEA I AL (V) LC, 1 SR ()




EMELRIEE S A13. Al4 BRMT, BRHHESMER 1wthCo/Si02 5
HAP-ZRH M S BAR, HEE “HH" EiER4T, “Zafktes )" %

AKX, {H “C4 Wik fet” wa.

A8 5 BT Z [EIAFERRHTANAR, AR, AREETN L
AR . C4 MM EHARmR S, HESLE (FO¥F ) BN

AAMBREHRTH .
B. BE—HI&EGSHEXMERY

R E RS S S
HER:  ZESEE)
LT 40y S AN
HE R F BEEfF 1 | BHEF 2 B¥iE R bl b2
Hsit 932 | 41204 | 3| 008 4074 333 _
] 080 4830 a| 2 020 141807 1194 003
= A3 178558 1 3 A1 10708 =2470.1 52
BEERA B8
&R
PR ERS RGN
MER: CadEmEE
R U E BN
pif R F BHE 1 BB 2 EFE wi bl b2
L2 o 787 11078 1 3 M5 3242 154
=ik 8216 108599 2 2 084 -190.783 1.422 =002
5 848 16.784 1 3 A26 4898 -338868
BERN B8
% 28 7 [=]ich;
=
T
R
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B e el o = e

s
BRSO
HEER: Wb
i A SBEERA
P R? F HRE 1 HpE2 | B¥E i bl b2
®iE SN T H25 1 3 00 161 852 4563
=% Bt 111,381 2 2 JO0e -227.415 1.106 -0
5 944 50,150 1 3 006 11258 -2366.823
HERN 8.
T mm e le:; w =
A E SR
EER: CciE2EsRE2
Bk ] SWMIENMN
Hi R F EmiE 1 | EEE 2 B#: 3 b1 b2
i 836 15.285 1 3 A30 -41.546 22
=k S8O 49722 2 2 020 234,745 -1.646 003
5 782 10,758 1 3 46 5580 700050
EERE B8,

F29m




CAREET A T

e R ™ "R R
| 'L
M ENS R HE
Fx@: s
R SN
g R? F BEmE 1  HpE 2 | BFE i bl b2
g 964 134 968 1 5 000 AR A19
=ik 66 57371 2 4 ool -134.189 B47 000
5 74 185.577 1 5 000 7.421 -1245 588
B B Al
EMHIERS

EAL TR
AR E SR
EER: Cc1E258 T3
Bk T SWENN

Fil R? F EHE 1  BEpE 2 SE#F: R b b2
i 413 52349 1 5 ool -59.195 261

=k G55 42519 2 4 002 A71.076 924 =001
5 931 67.340 1 5 000 7333 -1380.400

HAESY B A3,
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e [ =™ = e

EEQ
BRSO
HEER: ZWshsEy
i A SBEERA
P R? F HRE 1 HpE2 | B¥E i bl b2
BiE 995 201 582 1 E| LY =144 5400 582
=k 99 362876 2 3 000 -107.611 349 00
5 451 77167 1 4 001 G653 -2066.750
HERS BEF Al
Pl ELTLE -
o it r'" :-1.:
T o s = we
AR E SR
E%ER: C1E2ERE
HEA SUENMH
Fil R? F BEE | B@mE2 BFE £3 5 b b2
i m7 44,368 1 4 003 5241 227
=k 977 62 381 2 3 004 | 72773 -562 001
5 87 27.005 1 4 05 6317 1090270
BRSNS B AL

F3M




CAREET R S

#Fa3Zm

BRSO
EER: ZMHEEs
il A5 4 SR
P R F BEE 1 | oAz | REE i bl b2
BiE E73 27503 1 4 RLE 47593 A
=1 a4 249.910 o 3 000 232,407 -1.672 03
5 882 26,652 1 4 05 6873 -1149781
HERS BEF Al
LM HE -
™ /| =
AR E SR
EER: CciE258Es
HEA SUENMH
Fil R? F BEE | B@mE2 BFE £3 5 b b2
i 40 62768 1 4 A0 -57.813 230
=k 891 157.173 2 3 001 | 57884 -500 001
5 963 103.385 1 4 001 8276 -1833.200
BRSNS B AL




CAREET R S

e = = P
oLt ]
AW EAES N A
AER: ZpsEkEs
i A 2 ohn A

pa R? F EBE ]l | BaE 2 | BFiE mE bl b2
BiE JGR BEo4l4 1 3 O3 =1158731 501

et 4 986 70012 2 2 o014 51.004 -577 002
S 943 49586 1 3 006 7814 -1362320
BERY B¥ As.

Pl ELRLE

il i}

Ll

1

B
]
B
]
L
]
&
]

LT
AR E SR
EER: CciE258ts
HEA SUENMH

Fil R? F BEE | B@mE2 BFE £3 5 b b2
i B4 10886 1 3 46 -50.748 203

=k 45 17.316 2 2 055 176616 -1.234 002
5 £80 21.568 1 3 018 6770 -1302868

HAERY B AG.
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CAREET A RS

BRSO
HEzR: Z@EsidE
il A5 4 SR
P R F BEE 1 | oAz | REE i bl b2
BiE EB52 17.250 1 3 025 =45 GEE 84
=1 a4 162.912 o 2 0086 135513 - GG 02
5 994 461.766 1 3 000 10792 23006158
BERY B¥ As.
LM HERI0
AR E SR
E%ER: CcaE3EEHE 10
HEA SUENMH
Fil R? F BEE | B@mE2 BFE £3 5 b b2
i 42 B.633 1 3 061 -12.357 052
= o8 45.444 2 2 022 59711 - 404 001
5 708 7.312 1 3 074 4434 -1015.963

HAERY B AG.
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G 0

BRSO
EER: Z8¥tE1g
4 k2 e A
g 'S F BpE 1 | HHE 2 BFE Wi bl k2
B’ 29 39.286 1 3 0 6644 336
= 997 340,958 g 003 137,880 -1 (83 002
5 S 2735459 i 3 00 9004 2018312
BERY B¥ As.
LAFEE T
A E RS R
AER: CaEEREE 14
8 SHANNE
HE R F BBM 1 | BEK 2 | B¥iE nE bl b2
sz 920 3,486 1 3 010 -35.116 138
=% 999 1862218 2 2 001 61863 - 494 001
5 966 84.314 1 3 003 7.238 1705611
BHIFRY BT AS.

F IS M




AR 14

BRI MBS
EER: ZB¥tER
s £HE N
L3 R F BHE 1 | BHhE 2| 2¥E i bl
Bz 825 37,225 1 k) 5 -73.190 280
= 999 899,904 2 2 001 121.497 - 950
5 1.000 10189.576 1 3 KV} §.477 2277998
LB
AR SR
EZER: C4i5E%HFE Bl
T A HMENMN
HiE R F BafE 1 | HEaM 2 | S¥E Wi bl bz
s} 972 103.253 1 3 002 56728 240
—% 997 353.204 2 2 003 30068 -365 001
5 G987 225337 1 3 001 | 6934 -1300576

BXRY BBl
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G 4 2% 1 H B

BRSO
HER: ZB¥iERs
il A5 4 SR
P R F BEE 1 | oAz | REE i bl b2
BiE 92 15.230 1 4 Ol =36, 184 131
=k 492 177.563 2 3 001 107,200 172 001
5 A2 100.473 1 4 A1 9617 -2731.411
BAERY B B3
SR ERd
AR E SR
EER: Cc4E83E5E B
HEA SUENMH
Fil R? F BEE | B@mE2 BFE £3 5 b b2
i 443 655013 1 4 A0 -28.294 120
=k @476 61.782 2 3 004 | 20970 -150 00
5 967 117.810 1 4 000 6219 -1279.868

HAESY BRI

FITWM




G 4 2% I 1 B

L
EE . —f

e = = P
[ L]
AW EAES N A

AxR: HHEER?

i A 2 ohn A
pa R? F EBE ]l | BaE 2 | BFiE mE bl b2
BiE BTG 28342 1 E| O =106 343 AZ0
=% a7 439470 2 3 000 2ET11 1.7 03
S 984 241.789 1 4 000 8581 -1801.328
BAERY B B3

LAk paT

MRS
HER: CcaSEasER
Ty HBEMARA
Fi ; R F B 1 | Bl 2| SFit R bl b2
i 989 353933 1 4 000 56451 234
=k 997 523678 2 3 000 9858 - 060 000
5 990 402233 1 4 000 7582 -1539.007

HERY 8% Ba.
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CARL i i H BT

L

]

=y

LS

C. BRI 2o A AR RS
1. lingo F2 PR RLITAR:

sets:
parm'all/1..6/:p1,p2,p3,p4;

endsets

data:

pl=-70.844 0.05542,0.03508,0.05383,-0.1856,0.33232;
p2=-48.3504,0.0517,-3.217,0.0386,2.4439,0.1807;
p3=184.268 -0.1032,1.85520,0.0287,-7.0650,-0.3518;
pd=-35.808,0.05148,1.3623,-0.0673,4.6220,0.17108;
enddata

Imax = (-3619.647+1.236%x1-60.431*x2+4.121*x3-
1276.736%x4+11.905%x5) *a+b*y 1 *y 2+ (x 5*x2+x5%x4) *c;

‘max = (-3619.647+1.236%x1-89.431*%x2+4.121 ¥x3-
1276.736%x4+11.995%x5)¥0.7+0.6%y1 ¥y 2+ (x5*x 2-+x5%x4) *0.5;

max = ((-6314.470+3.910*x1-154.727*x2+3.933*x 3-
312.063*x4+21.375%x5)*0.5+0.4*y1 *y2+0.55% (x5*x 2+x5%x4) ) /100;

Imax = (-6314.470+3.910%x1-154.727¥x2+3.933%x 3-
312.063*x4+21.375%x5)*0.5+0.5%y 1 ¥y 2;

y1=p1(1)+pl(2)*x1+pl(3) *x2+p1(4)*x3+p1(5) *x4-+pl(6) *x5;
y2=p2(1)+p2(2)*x1+p2(3)*x2+p2(4)*x3+p2(5)* x4+ p2(6) *x5;

F3I9M




y3=p3(1)+p3(2)*x1+p3(3)*x2+ p3({4)*x3+p3(5) *x4+p3(6)*x5;
yAd=p4(1)+p4(2)*x 14 p4(3)*x24+ p4(4)*x3+p4(5) *x4+p4(6)*x5;

y2+y3+y4i=100;
@hnd(10,x1,200);
@bnd(0.5,x2,5):
@hnd(10,x3,200);
@hnd(0.3,x4,2.1);
@bnd(250,x5,350);

2. B hi) RS m

cle,clear

abl= xlsread('pz.xls’); % FERGEEF HAE A LAY pa.txt B

mu = mean( ab0);sig=std(ab0); % R MbRHEIE

rr= corrcoef(ab0) %R # 3¢ HEEM

ab= zscore(ab0); %EEtxritElL

a=ab(:,[1:5]);b=ab(:,[6end]); % #HH bRl fS 0 B 8 B0 P i 3R
XL,YLXS,YS,BETA,PCTV AR, MSE stats] =plsregress(a,b)

xw=a"“X8 %3k B T EE S R N — A X xw FF
stata.w

yw =b“YS %R A A E4R Ao i R 3L

ncomp =input( ncomp =’);

IXL2,YL2,XS2,YS2,BETA2, PCTVAR2,MSE2 stats?]
=pleregress(a,b,ncomp)

n=size(a,2);m=size(b,2);%n /& B 2F B #1130 m A& FF B3

beta3(l,:) = mu(n +1:end)-
mu(1in). /sig(1:n)*BETA2([2:end],:). *sig(n+1:end); % [E i $3E B 377 =A% 5
T3

beta3([2:n+1],:) =(1./sig(1:n)) ®sig(n +1:end).*BETA2([2:end) ;)% it B E
UEWE 21, xn PRI EF—FIRE—EHFE

hold on;

Toxdstr=—"CL L ) CAIGIER LR ) ZELE M AR, PP R,
HARE R, 206 F 4 % e hna (i

Thell = categorical();

bar{BETA 2"k’ %1 FL 7 B
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title(™ Rl 3R E 0 R E T E™)

vhat = repmat(beta3(1,:),[size(a,1),1]) +ab0(:,[1m])* beta3([2:end],:) %K
yl, , ym i T E

ymax =max([yhat,ab0(:,[n+1:end])]);
o 31 T {00 00 00T A e R
% T y1,y2,y3 AITIRIAE, 36 ELE y=X
figure, subplot(1,2,1)
al=[0:ymax(1)];
a2=[0:ymax(1)];
b1=[0:ymax(2)];
b2=[0:ymax(2)];
plot{yhat(:,1),ab0{:,n+1),"*",al,a2, color’,’k")
title(” Z B {4 3 TR )
subplot(1,2,2)
plot(yhat(:,2),ab0(:,;n+2),’0",b1,b2, color’,’k’)
title( "R B2 14 52 T8 )

Yolegend("HE 1R, 2)

3. mseapynb

"cells”: |
"cell type”: "code”,
"execution'count”: 66,
"metadata”: -
"collapsed”: true

i
¥

"outputs”: ||,
Ysource”: |
"import pandaz as pd*n”,

"import numpy as np“n”,
"import matplothb”
|

¥

41 m




"cell type”: "code”,
"execution count”: 68,
"outputs”: ||,
"source”: |
"# HOEFARNXY (RAMS, ZEHELE BRERTE) 7,
"X'self = pd.read’excel(*”. [X.xlsx ") “n”,
"X = Xzelfvalues™n”,
"Y'gelf = pd.read excel(“”. /Y .xlex“")“n”,
™Y = Y gelfvalues™n”,
"4 print(3°2)"
ls
"metadata”: —
"collapsed”: false,
"pycharm”: -
"name”: " #%% % IE “n”

"cell type”: "code”,
"execution count”: 90,
"outputs”: [],
Tsource”: |
?gum 2 = 0.0%n",
"sum’'l = 0.0%n",
"sum’'3 = 0.0%n”,
"sum'4 = 0.0%n",
"for i in range(109):“n",
* y'1 = -79.8445 + X[i][0}*0.0554 + X[i][1]*(-0.0351) +
X[i][2]*(0.0538) + X[i][3]*(-9.1856) + X[i][4]*0.3323“n",
? y'2 = -48.3505 + X[i][0]*0.0517 + X[i][1]*(-3.2176) +
X[i][2]*(0.0387) + X[i][3]*(-2.4439) + X[i][4]*0.1807“n",
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» syl = -80.218 + X[i][0]*(-0.033) + X[i][1]*(0.134) +
X[i][2]#(0.141) + X[i][3]*(-8.765) + X[i][4]*0.333“n”,

" ey’ = -54.118 + X[i|[0]*0.005 + X[i][1]*(-3.173) + X[i][2]*(0.001)
+ X[i][31%(2.670) + X[il[4]*0.181%0”,

" delta’l = (y'1 - Y[i][0])**2%n",
" delta’? = (y2 - YI[i|[1])**2%n”,
" delta’3 = (sy'1 - Y[i][0])**2n”,
g delta’d = (sy'2 - Y[iJ[1])**2“n",
& sum 1 += delta’l*n”,
” sum 2 += delta’2*n”,
» sum 3 += delta’3*n",
~ sum 4 4= delta’d“n",
" print(“"MSE'y1, MSE'y2 In PLS =%, (sum'l/100)**(1/2),
(surm 2/109)**(1/2)) “n",
"print(“"MSE'y1l, MSE'y2 In SPSS:: %", (sum’3/109)%*(1/2),
(sum 4 ,/109)**(1/2))"
I
"metadata”: -
"collapsed”: false,
"pycharm”: -
"name”: "#%% KA MSED”

"cell' type”: "code”,
"execution count”: T2,
"outputs”: |

"name”: "stdout”,
"output type”: "stream”,
Ttext”: |

“‘I]-!inﬂ:

an 1 “n'ﬂ :
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a 3 “ﬂ“
]

I,
"source”: [,

"metadata”: -
"collapsed”: false,
"pycharm”: -

"]].Emﬂ“ . B #%%unﬂ

e

"cell type”: "code”,

"execution count”: null,

"outputs”: ||,

"source”: [|,

"metadata”: -
"collapsed”: false,
"pycharm”: -

nﬂﬂmﬂ” : n #%%ﬂnﬂ

L

Ll

l

"metadata”: —
"kernelspec”: -
»display name”: ” Python 3",
"language”: " python”,
"name”: " pythond”

L3
¥

"language info”: -

"codemirror mode™: -
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"name”: "ipython”,
"version”: 2

a
¥

"file extension”: " .py",
"mimetype”: 7 text /x-python”,
"name”: "python”,

"nbeonvert exporter”: ¥ python”,

"pygments lexer”: "ipython2”,

"version™: "2.7.6”

L

"nbformat”: 4,

" nhformat mimor™: 0
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