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b2y I . 3 61 4% GRS P i 4 S5 A PR DR TR B RV 3 DR A T, T A P R A T 23 1 0 DA e 4 o
W5 Q0 P AR 0 LA TR S S 7R SOk 2019 4 T 2020 AF R FE P L ER A WX LR (L K) B
8 VG K AL B RE S AT, A HZ R TR B A i L KRS8k . YRR DL A
AR AR R BTG, B T2 EO B IF TR T B IR T R B A 343 P R
TR TEA,. 255 o, T FE SRR R 2R P e A il e rb 2019 45 FE LR TR e A8 36 DR 349706
i 4y B R (112.60425.20)ug-d™ A1 (31.70£10.93)ug-d™", i 17 3 43 5 K (0.49+0.17)% 1 (0.43£0.10) %o ;
2020 4F F LI TN e A 8 TR 09 N 34035 FH &40 ) ok (92.8128.41)pg-d ™! AT (25.65+11.42)ug-d™", AT
A (0.340.11)% 1 (0.41£0.18)%o. T FlAE 11 16 P4 42 5 (1) A X5 3 FH 8 B i A7 SR & AR ARG BTz, JE I By i3
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Establishment of multi-parameter population model and its application
in assessment of psychoactive substances
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Abstract Psychoactive substances have strong excitement or inhibition on human central nervous
system. Their abuse has become a social problem of global concern. Methamphetamine and heroin
are the main traditional psychoactive substances in China. Accurate assessment of their abuse and
prevalence rate is of great significance to control and regulate abuse. In this paper, the samples of
eight sewage treatment plants in the main urban areas and counties (cities and districts) of a city in
northwest China in 2019 and 2020 were tested. The weight coefficients of design capacity method,
water quality parameter method, biomarker method and per capita water consumption method were
assigned by analytic hierarchy process. Then a multi-parameter population model was established to
evaluate the per capita abuse and prevalence of methamphetamine and heroin in the city. The results

showed that methamphetamine and morphine were detected in all samples. In 2019, the per capita
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abuse of methamphetamine and heroin was (112.60+25.20)ug-d"' and (31.70+10.93)pg-d ™',
respectively, and the prevalence rates were (0.49+0.17)% and (0.43+0.10) %o, respectively. The per
capita abuse of methamphetamine and heroin in 2020 was (92.814+28.41)ug'd' and (25.65+
11.42)ug-d™', respectively, and the prevalence rates were (0.34£0.11)% and (0.41£0.18) %o
respectively. The per capita abuse and prevalence of the two psychoactive substances decreased, and
the epidemic prevention and control measures had a restraining effect on the abuse of psychoactive
substances. At the same time, the abuse of psychoactive substances in different regions was related to
the degree of economic development.

Keywords  multi-parameter population model, psychoactive substances, consumption,

prevalence.

A M TR A X N2 X i 28 2R e EL AT 5 By sl B R FE 08 B R I, R AL B
25, WK I DRSS VDTN A A AR AR 2, SR . R OR TN e R S ALSE s RRRZIS, KRR A1 Y &
KBRS, (2021 4F 3 B 4 ) o, Bkild 25 27512 (15—64 ) A1, fEid £ —4Eh &
A A — UORS # S PR T, 2010 AERG N 22%, BEAEZY 50 0 N B SE TR R 14 5 A T A, RS
P T 5 ) T L 28 A A R O A 1) L. RS TG PR B e A AR, e U B B R AR, LA 24549
BEOR S A= P T 2CHE AR AL, 22/ R /KB E A5 K AL B 2R 45 . Christian®™ 78 2001 4515 AR, 38
T A I T TS K H R B AR EE S AARZ A B 1 2E AR A G, R LA HE VAR 2 b DORS w0 E ) I
(AT R 0 S A T2 RS T BB 7K R e R Ao 0 P A0 e e e s 7 = 1 Tk SR VA € I
TEIDE 1 R AR (1 B I VA B SE T BRI PEPEF ) MR COR] I 2 AN R 4R H
Christian $& H (977 1 7 & T Z2 Pk 06 1 I ik FE 155 00 1) D A F 5

H A7 i DX IR 5 10 8002 AR FEDAS o 36 e A o P 0 s e E e ) o B A7 o i e — AN
BB SE HBUE A6 P R R TR AR RS e 2 A4 SR n MER . BT, B AR 55 XU 55 A
FECHE 5 7 vk R B SR M A%, S A BT A R 0% A k55 kA K S E0k,
WK RS E S & A (NH,-N) | k2555 8 8 (COD) FLEVA (TN) 200, A= Wb S Wik, # T A28
PRSP ALHE AT R L LR B R e P 45021, JH i 1 2 vk B i 1) V5 K AR BT R B e i g5 A
B, K SECE MK 32 Tl 157K 5 Fesg m e R, A= Wbm i 25 52 B4R I8 Fn B (AR 0 55 2
A SZ A, 1 O ORI B8 LA — 35 SRS T A 1 B R s R R BR A, 25 25 R A 25 Sl ok
AN . PR, IR 9S N  B0RA Ak B3 B R R e A T RN A TR I S TR T A R

AWM Z R Mk, 56 200 BARBE 5 XRS5 N VBN ST 5 2%, sEr Z2 S8 DR, L
IR AR B R 1 R 55 N 15, I I FH 05 s 1 0 ol Pt RN A TR I PEA

1 #MRLE5 )7 (Materials and methods)

1.1 S kR

SLH AR SAEM . H IR (METH) . 25N i (AMP) | I3HE(MOR) |, O° Z B HE(6MAM) | 1] £
T (CTN) (1 mg'mL™", 3£ [ Cerilliant 22 7] ) ; ! 3£ 8 N J& -dg(METH-dg) . % TN % -dg( AMP-dg) . N HE -
d;(MOR-d;) . O° Z k&M -d;( 6MAM-d;) . A] # T -d;( CTN-d;) (100 pg-mL™", 3¢ [H Cerilliant 2 &) ) ; !
P, b SR (a5, i Lis S s R e A IR A D) 5 3R (3t 4, [ 25 4 A4k 24 AT FR
A . MCX FEAHZEBURE (3mL, 60 mg, 25 [E Waters 23 7)), 37355 21 2 JE 1% (0.45 um, Whatman GF/F);

SZ 6 15 £« Thermo Scientific TSQ Endura A /= 85 ¥ AH € 3% 57 1% 4% (32 [&] Thermo Scientific 23 7] ),
WD-12 R R WAL (T B EAL 25 A FR 2 W] ), 12 FLEC B 23 il 25 8 [ A 28 B0 (35 [ Supeleo 24 ] ),
XW-80A RIFER IR A 4% (IR RHSL A BRA ).

12 FEECREE
FE b R A 1R 1 P b AR I T Ik X5 K AR BE (ST, 82, S3. S4) AR (71, K) IG5 KARBRT (X1,
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X2, X3, X4), UL b 8 15K AL 38 HeAKE w5 i i e A 17 BIX, B 58 N D8y AT N H ST 89%.
i A S HURERR T 2019 4E4 22 M1 2020 4B 25, 7215 K A0 B #EK H1R4E 24 h IR G 7K HEZ) 400 mL, A
i 1 2 2R B — SR AT T 0 I ) R AR — o ) SR I, T SR AR T — SR AN R R e — > Hh
DK A0 T 1 40 S5 P 28 I 00 R it SR B I A T 2R R (PET) RN, IR BRI 5 pH<2, ¥ Rz it 2 50
=, RIS
1.3 FEABTALEE

FESFE R LT fRR, 28 0.45 pm MBI AT AE DR IR U8, IR TR & 3957, S 50 mL S8 I A G4t
PIbR R IR, 1A A5 IR 45 H AR 43 5 HF . B 4l AT pHL 2 143k R 7K V5 V78 43105 b 37 i i1 A4
FEORE, [ AR AL BURFIUAE, B i S 7R BRI 1—2 s B AR S8 AR BLAS T AR AE UM, Ak HR
1 5% K /H BERS I (M/M) I8 e I - WS AR Ve IO . R TV 7E 2 FVALU IR 23 T )5 H 20%(1/v) B i
KW, 567 EOTEMAEAT AWK, 5 H 200 pul 20%(V/V) H BE/K 6 2 25
1.4 BT

fifi il Thermo Scientific TSQ Endura % /&5 50 ¥ AH €6 3% -5 3% 16 A HEAT 40 M7 €63 25 748 . Waters
XTerra MS C18 S AH {435 4 (100 mmx2.1 mm, 3.5 um) , i shHH A 4 0.12% H 2 A1 30 mmol-L™ H i 4%
IRV, B AH A BB, 3 0.3 mL-min™', 9 30°C, YERER 5 pl. J % ik A H 55 B 1R (ESD), SR H
ESI(4+) #5850, HARPIRHIERERE B Rk S50 B InICR an 3% 1 B,

T EARYERIE SRR B T O AR R R

Table 1 Target feature selection ions, mass spectrometry conditions and recovery rate

Yifst AT EaRT g BREER/min  FeR%
Parent ion Quantitative ion Qualitative ion
Compound m/z w2 DP/V CENV w2 DP/V CENV Retention time ~ Recovery rate
MOR 286.0 152.1 82.0 55.0 165.0 82.0 32.0 2.73 88.45+5.22
MOR-d; 289.2 152.1 80.0 55.0 165.0 80.0 41.0 2.72 —
6MAM 328.1 165.3 90.0 36.0 211.3 90.0 36.0 435 84.61+3.40
6MAM-d; 331.1 165.1 90.0 383 211.2 90.0 25.0 4.36 —
METH 150.1 91.1 30.0 16.0 119.1 30.0 16.0 4.62 101.65+4.95
METH-dg 158.2 93.2 40.0 19.0 124.2 40.0 10.3 4.59 —
AMP 136.1 91.1 40.0 21.0 119.1 40.0 21.0 4.51 99.00+4.90
AMP-dy 144.2 127.2 40.0 10.3 97.2 40.0 16.0 4.44 —
CTN 177.2 80.2 30.0 24.0 101.2 30.0 11.0 3.09 98.314+4.78
CTN-ds 180.1 80.2 30.0 25.0 101.2 30.0 224 3.08 —

1.5 FiEEs

fic i W B 4> W) A . 1.56, 3.13, 6.25. 12.50, 25.00, 50.00. 100.00. 150.00, 200.00, 250.00.
300.00 pg L™ IR A AR IERS L, 2 ARl £, et R 47 (R*>0.999).

St e B AR IR AR A BRYE LN, B 12 AR R I —4LYR N 100.00 pg L PR A AR iR
h AL, 455 BoR HARY 0 [RISCR TR 85%—105% Z (8], [RlI 45 12 ANEE S IR —2H 25 (1 525

1.6 THHE kL
FIRK RSB0 . A Db S PR S AR TR RS 04, BRIk =0 s
CrXF
= D
mr

XD, Prigil i K RS TR B IR 55 N 0BT )5 Cr AR RSE T B (mg L) 5
my IR TRSH T NI i (g-d )5 F {5 KA B H 3 4 B (10 m*-d ).

AR HIK S T A A (NH,-N), 1 THBIX AT I8 AR A ) e 49 i AN ), 34417k
A L IR ASHRR], 4545 SCRRIR A 45 R0 1 FnZ s AR o0, ARHRBCRE: me BUE Y 10 g-d ™.
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mg
X2, Poiil S YR EY STHHEE AR B IR5 AN DT N5 Cs AW IR EY) S B E
(mg-L™); mg BAEWAREYI B = A (g-d ™) F R T5KAE BT H 2940 P (10° m?-d ™).

ARSCHE B A AR A o T T, MRS IZ T RO B AR L JEE T i A AR AR e, a3
PR A ERERA AU B2 T Al 3 7 H ™ A0 1.47 mg-d ™.
_ 0

1030
K, Py Rl AR DK AR RIS N D8 CTT N5 Q S5 /K AL BT H B 40 B15 K & (10°
m’-d™); QML A HIKE (L-d ™).

T 2019 AF K GHEM AR s, SRR BRI g RN K70 5300 123 L-d™ A 52.9 L-d™

R 6 U W I S S R 5 BRAE 5 R AR, i XA R B — B A T A A, 2 3N

Py 2

3>

Py

ClL = Anax =1 (4)
n—1
ClL
CR.=— 5
R.I. (5

K (DR, CLATHE—BETEIR; Anax A FINBIEE B0 R RRIEAE ; n S BRI R H B AR PR
TEAE R BEAREI5L, Y n=4 B HUE 0.90; C.RATHHE — 31k i 7).
i w3 P S P B A TR AR A R
Cia X M;,

C,=——- (6)
’ ExXM;,

K(6)h, Cy RAEHIEHYI IR (pg L) ; Cp RAE MG MY bR B MR B (g L) 5 M, B M, 5%
TG PG ) S AR W 4 T s E RS RIS M bR B AR R, B RIS I 0 A Wb
) R BRI, AR A 42%, 1% R A= P bs i 4 g e, AR 77%!U)
Ci XF
m=——
P
) my BRI Y A A 2 (pg-d ™) 5 C; ) RS PG M BB (107 pg- L) 5 FHis KAk
B KA E (10° m*-d ™) P EIRS A O E T N).

7

PR (%) = x 100% (8

Ris o XDXn
3 (8) 1, PR 4 B[] P, ol FH ok b 0 4 4 o ) A BE AR o 18——60 %7 B A\ BICBCEE 1 L 315
Rig_go /i JEH R 18—60 2 19 B AR N I EL B, 2808 A i i | R 18—60 &7 AR N 11 /Y EL il 1y
62.4%; D Je A P PEY) B Al 0 B850 5 /D (mg- K1), o2 B R B3 AR (I -d ).

Bao ZFU IF 5T & B, FY I DA JHig 1 780 5] 4 (135+80) mg- Y, SF- 48 FAR RN 0.31 W-d s B/
W, FRERaFET RS Kk B, U R A LR 5 44 mg- IR, SF I AR R 2.40 IR-d

2 ZER 54718 (Results and discussion)

2.1 KRBT MRS N F LA AR A

THA T A S EOR /NN 3. 2 iR G 4% 7 IR AR AR i V5 K Ab 38 ) IR 45 N 1H 45, AH OB dn 3k 3
JiR.

L FAGE N R LOZ T Ge AR A DB SRR, 45815 KB B sk Rk sh . B TE ki
PR B ANE AKOR TR A5 R R 25 A RS 2 A5 /K A B TR 45 A 8. Castiglioni 261 AR & R Al
BN TR AT SE M IS5 N VB AG 55 vk, DR A& RAG BN VB R Bm o 2 W7 45 T4 S 45 N R
BV B B2 AR YA RE IS RE 0 FLR U UAR B v . 0T 25 ey S — Pl Ry (o R 7 B iR A5 Ml 45 A 14K
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(7305, AR R T 25 i vk AR AT N 15 B30 i 1) 75 K AR B T W B2 11 R 55 N VR, ARAS I IR 95 A 1E1 4
A i TS BR N AR E A A AR — S5 K A B S far iz A7, B & T IE KA BT R @ e i i g A
P, an ST i i 5 /K BT S HOEHER B IS N D, 232 8) Tk 15K 52, 38033 X AR 45 A 11 850t
. EER DA EIRIX 4 AN TE KA Tl g Kol Ay B, SR R e, DA TR i il 45 A\ 11
BB AW hR B B 0 MRS N DUt 2 5 B IRSs N CVECA BT 25 52, 30RO iR T R el
T At F P4SO(CYP) WA 2A6 413 7= A= (A 2, AR Al B (AR Bl 22 5%, & S8 TR
A AT T E AN T A R K e i e A 2 A0 A 45 N 10 B0 Al o, R B2 DR A S 1T, — SRS
KRB () N $59 K S B L SR s R T K AR BT Tl 5 K o B BB R R, AT S B
45 T 1 O 25
T2 KHBAHXSE

Table 2 Correlation parameters of each method

15K . H bS5 7K 47t NH,-N/(mg L) E.If*éf?/(ugL ').
Sewage treatment plant Daily amount of sewage treated Cotinine concentration
S1 7.50 67.50 5.88
S2 15.00 60.72 5.29
S3 7.50 49.98 6.21
S4 5.50 49.57 6.07
X1 1.00 107.93 8.05
X2 0.50 30.97 4.46
X3 0.30 50.45 6.34
X4 2.00 28.39 4.14

CREREY 13 VS YNEE (G PN
Table 3 Population served by sewage treatment plant (ten thousand people)

15K LHRMEAN Bt Ak IKBIBEE AWbREE ARk ERE EZ & (CRS

Sewage Expert estimates ~ Design capacity Water quality Biomarker Per capita Multi-parameter
treatment plant of population method parameter method method water consumption model method
S1 41.1 30.0 50.6 30 48.8 37.2
S2 52.1 70.0 91.1 54 85.4 68.1
S3 40.7 50.0 37.5 32 42.7 36.3
S4 22.0 27.0 273 23 44.7 272
X1 4.70 6.00 11.0 5.5 15.3 8.08
X2 2.00 2.30 1.50 1.5 4.80 2.00
X3 1.54 3.00 1.50 1.3 4.00 1.85
X4 5.72 8.00 5.70 5.6 30.7 9.10

H S AT O, e AN 8] 7 AR5 K AL B B IR 55 N VB S AR B [m] i Bicdls , By A H A B
(8 A A Ry R, S /N BAAS TR T A R B AN S P, A SO FH 2 IR 3 B ik XA [ 280007 o A
HEATTHER, N V5 KAL) 95 N DB S0 TR,

TEZ WA Hreh, DAAl 7545 20 09 i 45 N VRO Jem, HoAt D7 R 4550 00 ik 55 N 1 4005 T 2 1 4
SN FRE OC R B P (3R O AE W ARHE, (1 1—9 BRBEEXT B EEVE AT X LU AT 43, # M 55 AN FVEORE ¢
FHOHE L I 55 NV BCAIWT AR [ (3 5), WA [R) D7 ik A B AT I AL

PECECEIIVES 2 ONEEC BN WP

P =0.09 X Pyippemp: +0.23 X Pygzges +0.55 X Prizem: +0.13 X P yogymopms: 9

X R B ) — B HEA TR 50, 7581 C.R.R 0.078<0.1, AR B (1 — B2 il LU Z 1Y)
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R4 5N BN 5 R BOE R

Table 4 Correlation coefficient matrix of service population

Bt AR AN VINGiE 3¢S A= YrbRE Yk NIGHKHE
Design capacity population Water quality parameter method  Biomarker method  Per capita water consumption
BitEEAN 1 0.55 0.43 0.83
PINTiE 5 ¢S 1 0.53 0.77
ARG 1 0.57
NI DK 1

&5 MRS A DECHIBE

Table 5 Judgment matrix of service population

AR AR KBS H% EEL7 AN 7/heS NIHKEE
Design capacity population Water quality parameter method  Biomarker method Per capita water consumption
Bt READ 1 1/4 /5 1
PINGiE %Y ES 4 1 1/4 2
AEYIbR R 5 4 1 3
NI E 1 12 1/3 1

F OB AR BB RS N 1 ES R ZAG T IR S N IV EOR OCHE  r AnEL 1 s . A OGRS d v, %
TH45 135 1) R™=0.9037, 7K it 2 %k 19 R*=0.8850, A= W) % 35 W 75 19 R?=0.9238, A 34 FH 7K &t ¥4 1)
R=0.8238, Z SRR R=0.9472, Horh Z 2B RIEG B IR 55 N AECS L R ARG A 10 %L
AH I ok, B R A8 TR A S B R 55 N 114K

140 r wil it 28 B Design capacity method R%:0.9037
oK JFt %375 Water quality parameter method £2:0.8850
L af:#k7k47:Biomarker method R%:0.9283

v A\ 34 il 7k B3 Per capita water consumption R2:0.8238
I «% 2 E R Multi-parameter model method R%:0.9472

%)
=]

=
(=}

[
v

Population estimated by models/ X 10*
P [=2) [
(=) = (=)
T

3%}
[=}
T

(=}
T

0 10 20 30 40 50 60
Population estimated by expert/ X 10*

18 WS- PSS e /)

Fig.1 Correlation analysis of different methods

2.2 AR HE M S O

IZ T 2019 Fl 2020 A Y HE DY e At i BN S50 T 52 an 18] 2 B . 78 2019 451 2020 4F 75 O #f
T PR T R A b, AR RE AR R R DR TN Y R e R DR 1 N 38 R 0 ol
(112.6025.20) pg-d ' A1 (92.81+28.41) pg-d s 13 3% A B9 A #4930 A & 43 51 4 (31.70£10.93) pg-d ' Al
(25.65+11.42) pg-d™". LA{2019 4F i[5 5 i JB 5445 ) . €2020 45 v [ #5175 T8 S5 ) RNz 28 2238 114
BRI RS PSP B B AL, AL 2 WTLUE % W % GRS #i s PR oy B R
iz, 3% 1.5 (2020 4F-Hh (B BT 34 5 DA — 3K, (RIS 122 DX 0 34 A1 i FH /K PG 1 4 i ke 22,
552019 4FAH L, 2020 AFAE RIS P9 T FH A BT80N . 3R EAG GRS P P T LR DR e IR U
PRI Ay =, DRSS Ao 0 4 T i P 22 SR T P R S R TR 5120220, S ok T M o T I
42019 4 (144.30+30.56) pg-d ™ F1 2020 4F (118.46+37.34) pug-d ™. X FiZ T 2223617 A 2019 4FAL hn s %
G T B T L B R B SR A T A ATl I R R ORI A G &R L R R B3R E A I 85% 11
FEAORIE T4 =0 8 MALSESEEEAM X, 2020 4F 357 628 15 S0l = P 35 847 0 A M it 5 2 BR
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B BRSPS R R — N SRR R A IR X R B (T X0 RS 3 0 o il A
2k Bz S2 A S3 1Y AMP/METH L {8 /& T 4% TN B 4 %% B W28 2% I e X il 19 3 98 [k {E
0.05—0.24(S2 Hff ly 0.99+0.17, S3 FLAE 4 0.83+0.19), 15 HH 33 19 b X 48 A e A7 7 ol sk 5. 3% [
e PR 28 1ol FH 2 P9 e 2 25800, DAL b AT L R 3o 788 4 3 IX A7 A P9 g o P . TR sk il g 3 i 29/ 1
O T HURI R A 220, Sk X B (T X, S RS A e B i R LS 40 R R R A
5. X5 Bishop 527 X6 /NI T AR A AR A TP 400 5 ) P e R A 4 SR AH — B T AR KSE g vk &
JrE A e LA R A N B 22 () /N T R Ao A R A T v T AR R p S e R R L 2
T & S S BT AR IS 2R, AR OB b, AR S BE BRI SRS A T 14 ) TR R JIUE g, DA
A5 28 5% S50 R 3K 1% 1, XS Pt T P 400 S5 %) i P 195 150 B 7™

= g 0
el @ 77752019 L (®) ig;z

% 2020

S w (=N
= (=] (=]
T T T

%)
(=]

20

Heroin abuse per capite/(ug-d™")

Methamphetamine abuse per capita/(ug-d™')

0 El L) VL AR V7 A VA V| 0
S1 S2 83 sS4 X1 X2 X3 X4
Sampling point number Sampling point number

Bl 2 b X P A P e (o) RV B () A B89
Fig.2 Methamphetamine (a) and heroin (b) abuse per capita in target areas

2.3 TG EY A TR

PZTH 2019 F1 2020 4EKE MG PEY BRI AT R, W6 6 Frs. 1T 2019 F1 2020 4F F BN I A0 478
23 5 R 0.49%+0.17% 1 0.34%+0.11%, 2019 F1 2020 4F ¥ 1% K A i 47 3 23 1) 4 0.48 %00.17 %o Fil
0.39%0+0.18%o. 1T 18—60 % S4B JE2R N B (0 34 TR AE Shao 5128 P44 (1) &2 8 15—65 % JAFE A
FRE R T AT 2R 0.08%—1.25% N, A T Pei 2529 Xt b 5t 1 L 28 A BE A7 R A At 34 8 6% TR ot
TTRAKT Du 8520 P82 1 4 [ 32 B0 V8% PR A S50 A TR 1.01%0. FF LR TN B 0 A T 38 5 0 3 R I
TLAT M AL T35 i K, Xt 5 A ok F LR TR e 28 3 e ot o8 T I PR 4 3R X — S S HAT & 1
B LA b 0 G2 11 = I DR R RO TN A v I 25 5 AR A, LA UL AN 32 3 ) BRI, DA T 5 3
FR L DR B () A T 28 A S R 8 1 00 % R R A 2.

R 6 MHIEYEY R TR

Table 6 Epidemic rate of psychoactive substances

e 20194 20204

Sewage treatment plant METHIATH/% MORIi47 /%o METHIATH/% MORHEAT /%o
Prevalence rate Prevalence rate Prevalence rate Prevalence rate

S1 0.46 0.48 0.57 0.56

S2 0.60 0.48 0.41 0.55

S3 0.49 0.39 0.37 0.23

S4 0.45 0.43 0.28 0.35

X1 0.30 0.54 0.24 0.44

X2 0.26 0.19 0.19 0.05

X3 0.50 0.52 0.32 0.60

X4 0.83 0.83 0.35 0.35
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3 2515 (Conclusion)

PR AR KRS0 A Wbn Wik A /K e eHi5 K A 38 1 iR 45 1 Bk A7 4
A AE 2 R BT A A T AR, S T A BRAY TS K AL BRSSO B AR R[] s PEA T
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