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Stn)= 3 {op(n - p) + ayS(n - )}, ®)
B{n)= I(n) +sI{n) + 5(n) + sS(a) )

E2 Y oa =ay=c c HEDEREE, EIRERAEEIER.
2 SBHHR

AR BN SRR S
T (7)-9) &, RN REIERSH ), M o, FTH, « BRABRRERNEE, T
A= (ays Aaybds oy Aag) (10)
o= (Uﬂ1l‘1a1+lv"'>gaz)rr (11)
4 no s
3 S Polli—p) +arS(E - p)] - 1(0)}

i=a2+1 p=a)

FBR/MEM X A o SBIERSE A Mo WETHE, JFARNEE AR, B

ng an

(37,a) =argmin > { Y Pplli—p) +arSi-p)] - 1)} (12)
t=az+1l p=a,
F#, & o M ¢ #fhiHE:
& = arg min Z {Z[pr(i—p)—{—&JPS(i—P)]—S(i)}z, (13)
i=a+1 p=a;
¢ =argmin Yy [1(3) +<I(i) + S(i) + ¢S(i) — R()]". (14)
X ng HPFPIEHEBURHSE no XK.
KA (13)-(14) , BB
&= (X]{X1)71 XY, (15)
¢ = (X3X2) 71 X]Ys, (16)
HH
I(a2+1—a1)+d5(a2+1—a1) I(l}-{-dS(l)
Xy = ( E : : ) (17)
I(ng—a1)+é5(ng~a1) [(ng—ag)-l'-d’S(no—ag)

S(az + 1)
Y= ( : ) ; (18)
S(ﬂo)



396 £ 08 W ¥ ¥ # #w%E
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3.1 HBEITHFRMER

TELL SARS fl, RETEEIRARCE. A0 B 5 H FWOR R #E 2R  B S LR f
MR RBUN R BABUE R, BT — Rt WBURE 4 A 20 SLUGTF %
X SARS RECKHAHIBrrEil, 46 PREEESER SARS BIRU/MAKSR 3], BEXR
BRI+ RIE Ki(n), Ka(n), Ka(n) BB HRAME, R m =11, ;HLH 4 A 21 HIF0HE
1WXHF5A1H. REMEAR S B 1 BHE 5 A 21 HZEHURTEH FVOaM E8#e
Wl B BELUR BRI RCE (HER), XSEETHN. TR IRIURENETF AR R
2, BreAFTEx R B AR S H FTUOAR SARS EEETR 2R SE LR FIRE AT AR, Rk
P A B BT A L ) 2 A R th SRR IR S R R SRR . i TR EBOR BB A
LATTIESR RS RIA— By =20 R, 23 e =3, ax = 43T

BIERHE /A FA M LEEFARE T2, B

& = 0.08; (21)
X3 =024, Xy =023 (22)
0?3 = 050, 0:4 = 081 {23)

FAPHRH S E RS SRR AT 5 A 22 H -5 B 31 HEHHFUIAHWESEHZ K

BERRA. SR
# 4.1.1  dERH 5.22-5.31 HERBHMBGERERETEISREARERROITR
Table 4.1.1 Daily Numbers of SARS Patients and of SARS Suspect Patients
in Beijing from May 22 to 31

H M 522 523 524 525 528 527 528 529 530 531
Pl EERERA 4 2 2 2 2 1 1 1 1 1

Pl B BE LR 5 12 6 5 5 3 3 3 2 2 2
WMFWE 412045 A 22 H -5 A 31 HBME S ChRER B, HApreifonLinE,
FE R 3% 7 T4 -
BE—E Y, AT LAR A SCRr AR DA R B SRR BARSH, TR H RS .
THEEE 4.1.3 RF A FEARR L TN B E 5L ER L, HPIasrnsbiE, BEER
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RIBEE N5, Ao, 03,05 IH N, RFREHBHSEER, BEARTES O EERLH
NBEE AR R R R, BRI B B BT LR B N BCR A BE R g AN BCE D,
XE—ERE ERME AR T HMERRAERE. X8R SREE XENHBREE LA
BIRAAFY. hFE 410 TSGR, LR 5 A 22 H -5 A 31 HRYEHFBOAH EEEE
LI HE B T MR, SR, EARERTRAR. X—r@2NHE LY.
JNE 4.1.2 shATRARE B E B, BIEIBTA 00 B H B OE B9 B B0 10 ) B 25 3R 5 SR bR R iy
BEHEHR O, THENRERHEHLARL, SitHEN 08 A, X—4REFEE. HREEHHK
WeYA B BRI T 25 SR 5 L R UR IR EN EMMNEAR L, MNEREEESREDS 9
A XA RFSFRAR AR, MR PEETU AN, SFRAERE WS MHERRG, THZ
B THAK, SRGHHERELURFITTE T YK A FEEEOURA, X058 2% B Al T
M. T8 H e SR A A R E X FE A [n T, B PAXT B HOFria i B
EWHLRAGTISEEMRBET. mME, hE 4.1.3 TR AFWEEABTHESE,
TR HE WM, WM RESEMEE.

Faf, Pl EERTEMEGEIRE. —&, F0UR—BIEREE SARS ERA=.
PR, MAMEEGSHE X ERERY, BREYEHFERN, b TR, REBRINA
ZEN R MR REE —EHA, NTESTMBFHERERE. —2, F3XEEK
FEREEE 10 R, B, BMRSERBIEE. EXbrd, ANTATREE 8 H Hos
W EEHE RO 2 ERGSH MRS, EARAREANEMBERE T, ANERREH
RiEd, WRHE, HEHIRE. =& SXAERLZENHRRFRS, —eBE LT 5l
J 5 B T

4 ZEE

A YRR IERE b, S5 A 1R e R W RIE HR B R R 1 B U v B 4 HE
PR EAER, AT B AR UE B H FTOE 8 B 12 BB IR TR A A, FRIX
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SARS AFIREN LA FEHIRESECE, BT 5 A 22 H -5 A 31 HEYRHFBOIEH
HEWLREECURAIE, J5XmBdEdtiT T i, M EERSRANTINS REEE. H2
X FEEARG], B THRAASEUNAMES R AL EMAE R, TSR RER HEK.

Appendix Table

P demH#iX 4 B 21 H -6 B 1 H SARS #iEE%

Populations Relaed to SARS in Beijing from April 21 to June 1

B pdas  hBERE Bl B EPAROH
M EEWLY BN B P
6.1

Ty hEERURE Flon HEERBE BFAR
i FoEBEH B HEWUH Wl Ber el IEmsE
11 21 21 51

/ 0 1 4 0 5.11 16 4
5.31 0 1 6 18 1 5.10 30 24 45 49 4
5.30 1 5 6 44 0 5.9 20 28 54 87 3
5.29 0 3 6 141 0 5.8 37 57 80 51 12
5.28 3 0 15 79 0 5.7 40 57 97 49 12
5.27 2 i 11 11 1 5.6 33 37 80 30 14
5.26 1 4 20 52 1 5.5 40 58 65 34 9
5.25 3 10 16 35 1 5.4 43 26 90 20 8
5.24 2 24 19 40 1 5.3 66 48 104 31 20
5.23 1 14 i 29 1 5.2 48 43 145 44 15
5.22 4 11 22 27 1 5.1 82 40 96 20
5.21 1 i 34 31 0 4.30 70 31 116 18
5.20 2 10 & 31 1: 4.29 103 49 149 50
5.19 3 4 27 24 2 4.28 59 37 149 20
5.18 9 8 32 24 1 4.27 76 50 162 20
5.17 6 13 41 43 2 4.26 113 173 7
5.16 6 22 43 73 2 4.25 103 161 17
5.15 15 12 41 20 2 4.24 89 112 17
5.14 21 18 51 63 3 4.23 105
5.13 14 34 35 41 4 4.22 106
5.12 9 39 48 42 5 4.21

2 % X &
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A High-Dimensional Propagation Model for a Class of Highly
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Infectious Latent Diseases under Safety Measures
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Abstract: Considering the great threat form infections against people’s lives, safety mea-
sures are always taken to avoid spreading of highly infectious diseases. In this paper, with respect
to a class of highly infectious latent diseases under safety measures, a high-dimensional dynami-
cal model is presented for the daily populations of patients and of suspect patients based on the
concepts of previous epidemic model and some mild assumptions. Least square algorithm is used
to estimate the model parameters. Finally, as an example, the daily number of SARS patients
and that of SARS supect patients in Beijing from May 22 to 31 is predicted based on the data
opened on network. Comparison of the prediction data with the real data shows the efficiecy of

our model.
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