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Abstract

The course of epidemics resembles a scale-free network, but some specific elements
should be considered in developing a new model. I introduced a time shifting (replacing ¢ and
t; by t—(t—1) and ¢—(¢—1)) and a discontinuous forcing function H(z; t—1, L+t—1) into the
scale-free network model to fit the specific period and intensity of the infection, and redefined
the probability p as an invalid infection rate. Then I proposed the new Scale-Free Epidemic
Models, SFE-1 and SFE-2. The simulation results of six types of epidemic transmission
showed that the SFE models were accurate and useful. In the case studies, the results showed
that H were constant or variable, and p were a fixed constant, a dual constant, or a function of
new addition cases in the epidemic periods. The further studies for comparisons of the
difference races/ethnics and the difference transmission category of AIDS cases in USA were
analyzed. The H value for Asian/Pacific and Indian/Alaska Native race were lower than
others, it may be due to small clusters with constant high contact rates. The H value for
heterosexual contact was lower than the others, indicating that whoredom was the main
transmission for HIV. Both SFE models can be used to predict epidemics, SFE-2 is better
than SFE-1 due to SFE-2 using given indices and not conjectured values, but SFE-1 can more
clearly suggest results of epidemics when under control or not. SFE models can help the
government to determine the level of caution needed and the projected results of policy
decisions. They are useful tools in assisting to balance socio-economic and health concerns. I
hereby propose a new method to fight against epidemics with detailed procedures of using the
SFE models.
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Fig. 1. Six types of epidemic transmission (Source: Mims et al. [4])

PR AR MB350 [ T

R IR RO T L AR R D
N SRR e EJE'U l‘ﬁ“%«“ﬁ? T Ll PSS A I PG o PR
(1). ~ == A Fuﬁh,aiﬁlm

o W O3 - A7) -

o fflﬁ‘l%—%iﬁ , H‘]E,{,j £

T

(transmission from human vectors) — [F[3Fi ~ ﬁ%r [~ FTERSNRER Q). R
i = Vﬁ [B1F (transmission from insects and/or vertebrates)— FfE /7 ~ Eﬁ%ﬁfﬁlﬂ@#“ o~ H
BRI - VRIS Y RO e R B [
P AR SR - L BRI U st



N ﬂ\?%\[‘%ﬁﬂ I:Trm

- @%5[ NE& A I";Wﬁﬁi?“(The Scale-Free Epidemic Model construction)

NIRRTy P R B B PR AR (A LI R 1@
7 AR O I R AR B R 5
- e fi@“efﬁi'—é‘@'r%?“ [ ORI O R R AT AR R - l’[ﬁ'%??ﬁg
o E\[@v]'ﬁm& A\‘

=) ﬁ’lﬁﬁl VUi
T .—:Jﬁ gEAE = E) 2 (D), [;1%‘%3« {EE_E;EJF% P" ’%’Lﬁﬂjf'“ @i (2). )—rf PRI 3,’»[9;,?9

=t l_1'| T\F I'E}Y;\L‘&JI?E (3)}’:& I/Jk'l@} B TR S H H._EISF'[@ ) IEIT ﬁll
dIARE (YA 5 (4). (DI EE g;,@ J%ﬁ [ o Z5ETALT] Albert E7R[10]. I/’FJIZI“

PLELTE » 0 '—*ﬁjlﬂr s Y- MRS egish T [J.’j‘f'jjﬁﬁ«”:—f‘ﬁif f' E\ﬂjf
(At =E P VR pEs VIR R o ST IE T T RIS N R AL —
SFE-17%% SFE-2 f81=¢ » ity
LA WU S8 £ (— )(SFE-1 model)

Albert ="K [ 174 ﬁf}“‘f‘,[ﬂ ;,JFF[Z]E (% (local event)[f J’?&w(grow)ﬂi"ﬂiﬁ” “(evolve) » [
"1 AP AfTR (nodes) g (link) P67 1> FSEIR - I AfTRTESHE (rewiring) = b1~
E_I‘f%“ PRI [;(E:_"R%f, Fii(the continuum theory) » %[ = #E A H~(processes) f I i (contribute)
ri;gg?g@ ki ﬁ@a‘ﬁ@_l— :

()] 1 p 56790 m [Tl

(5;;) =pmi+pm mk,’-l-l (10)
® 2 (kj+1)
j=1

(). PR g o5 m (i

(a{;ﬁj I S mk,-+1 an
F Sk +1)
j=1

(iii).] Bk 1—p—q 571 1 AR

aki k,‘ +1
(th... =(=p=gm-, = (12)
(ii1) Z(kj +1)
j=1

ﬁ‘,[’ffﬁ(IO)%‘—(D)?Q H(13)=¢



5/(,‘ 1 kl'-i-l
5 C P mm (13)

d.(kj+1)

J=1

Albert 57K {1y(13)72 1 i,

1/B(p.q,m))
j _A(Pa%m)_l (14)

ki(t) =[A(p,q,m)+m+ 1](7

i

1 Nemo+(1pq )i = (=g )t » 3 (kj +1) = (1— g)2me + ==
j=1

1-— 2m(1— 1-p—
A(p,g,m) = (p— q){ i q>+1} B(p,g,my = 2= D*1=p=d
—pP—q m

I EES Albert =7 AL 1 SR ’i}‘”u_wfﬁ F,fﬁq”spp EEss F+” I3
A P o P I3 PR e RO IR o S s
?9?5%‘%}5%& .”%JFE“;'.JF;I ETE U P I e (5] 2 T g = 0 ) T
R (16) ~ (17)7"

1/ B(p,m))
j —A(p,m)-1 (16)

ki(t) =[A(p,m)+m+ 1](—

i

2m+1-p (17)

Ap.m) = p{z—mﬂ} B(p.m) =
1-p
U o (TR PR 1R R R IS U
@:v,u\grvﬁajr 10 P2 15T == D2 1= (=1 2V S H g B EGEAYEY- =)
FI317 ~ (& B9 ke (discontinuous forcing function, H(t; -1, L+ t—1)) it 5~
}’?E '7J[ﬁ‘q§)ﬁ§ I/qflj ﬂjﬁg‘%ﬁgﬁ@ I }73/15[3{9?—&;;]&&} p g f fﬁl\][ﬂ}#“}f ’ ‘JD E (16)5‘*‘ HI ’
T

—A(p,l’}’I)—l

m/(2m+1-p)
J (18)

kot —t; +1) = H(A(p,m)+m+1)[%’_11))

= H[(A( pom)+m+1)(t —t+1)"CMH=P) _ 4 p m) - 1]

EUFI ki) 2 i 978 917 B T ¢ VBT oo 65 2= (= 1) sl e =B
= O TRA = 5T PR (TR N(; ¢ = ) BURTRIZE P T (I8) SR AT
UL



n n
N(t;t=n)=N,+ > > ki(t—t; +1)
i=lt=t,

(19)
=N, +> ZH[(A(p,m)+m+l)(t —t 1)/ —A(p,m)—l]

LI S C AT NEN

(18)Z2 (1) AR5 At = A= & [y iy FORR 7 T2 AU A 14— ) > SFE-1
model | = ] 5({;;%‘5\5& H L (TR R RO 0 5 A poRLE R 1% > T =
PO SR Gk« H52 p pLEt N SRS R ETR IV (2 < PRl 450
i 5 R TS (R L [R]  SED ﬁ Jélrﬁ‘ﬂ%"@r

Pl TS NUR R SR (- ) ) 22 Reed-Frost B0 1o bl o AR e~
[ T Fr F TRl () > 22 0 1SRRI fe [ E VR BRI R (V) > LT iR~ S ['Fn[@:c il
Reed-Frost 181 » [l {E0 £ F i plifihl < ff i f‘ [ F[_ e S ARVl

25 N SIS (Z) (SFE-2 model)
PIgE > (I8)22(10)= RLE YA 0~ %V RIFOTR (SR EPE VR
vﬁ (B o J T Y i ﬁ&“ﬁfzgﬁiﬂlmﬁﬁfp fﬁ] T IS EIdEM S ¢ 22
w = BYE(I8) - 2
ki(t—t; +1+1)=wK,;(t—t; +1)
- W{H[(A(p,M) + M 1)~ )M P yp My -1 ]

H 1K) ’wa&p T tEIfJiE:I%W:rff"“ﬁWJEA%E‘H@@f”Wﬂ?EI?E%ﬁ%ﬁT?E%
%afgnw*f%ﬁaj . MRCE D LI ¢ OEREEOR R - 1 P )
Homsw “%Jﬁﬂw FUB(Fi LY {3 B LIS | MV S m
HAIEL < HO T (19T

} (20)

n n
N@tt=n+1)=N,+> > ki(t—t; +1+7)

i=1[=[l~

=N0+w§nj Zn:Kl.(t—tl.+l) 1)

i=1t=t;

- N, + wf f:H[(A( pam)+m+ 1)t =t +1)""FmH=P) _ g p, m)—l]
i=lt=t;

ELREI= o Z5E PR 20y D0 iy 5% T UL R0 (C) - SFE-2 model | ﬂgf B
WO N R S R ﬂfg;h .
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(Z)  HE ppum~Zgt

#%# SFE-12 SFE-2 = f81=V([ 1> E'JJ‘HF*[;\@ @;ﬁyﬁ@ﬁ%ﬂ%‘?gﬁ@ VIR H
FELFPORGE p = HALB IR TR I T R IR R O] [l e
[~ 7iﬁ?“ﬁ]”§iﬂifgﬁiﬁiﬁ‘ﬁﬁ’fj RIRYE|E « HSE p VA [~ il i3 L g
1.H fomd[~eg e

F5 [ BRI P H R (I BRI RG0S 8 -0 +1 (e =
H(t; t—=1, L+t-1)) > 2 H< 1> ﬁﬁiﬁ;} [l 5597 A G 1 el iﬁgﬁ&@ e[Jﬁ@%E\;Jr
[EIpY ~ =R F‘Uﬁfj e R R - (HE J}k&ﬁfjﬁﬂfﬁumﬁpq‘; A @Tﬁﬁgjﬁ?’
VW (R ] SERI A O R B RIS TSP R R A
(1). GG [l LR

PGPSR 4 T T RS2 B2 3 5 ERORE R R B I R =
ﬁl’ﬁfﬁ“ [ - ﬂ,ﬁj‘ﬂ @Tﬁ{ﬁfﬁﬂ’lﬁﬂ@ IR LA L FH%FJE il AR > S H 9
(22)2° » [y IR 2 T o B R iy L YD R ARG o 13
SUNE IND S gnﬁgg)

_Jh atO<t-fi+1<L
= { 0 elsewhere (22)
h >
1 ————

H

| | L\ | | | |
t—1 %‘ L+t -1

Fig. 2. The graph of the discontinuous forcing function H at a constant epidemic intensity.

(2). g Fu
(USSR Pkl SR - S 760 T D3 U I AR I e

B [ IO  FURUSRL RO T BOF PSR (S

I SIS T i (1 Y IEEER o PREE H R I3

T EL BT/ UL 3 Frigg o By~ B By fé'%ﬁfj‘g’(’ L ERE B SRR o £~ R

Fl~ FE0F)

(b ifr-1;41=1

hy ift—t;+1=2
f (23)
h ift—tl-+1=L

0 elsewhere

&~
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Fig. 3. The graph of the discontinuous forcing function H at progressively
decreased epidemic intensity.

2.p puRd [~

B p (=R SR A p Sl B o b 2 p RO g -
PSR PACHPRE SRR B £ R IR T 9 78 p OB
(1). p Fo [

= (T B RO - 2 100 SRR i i D (R
) ) o TR GERLI A o [ LU R O 1 [ s o
I 4 » {

p=0C<l (24)
50
40

30

Numbers of cases
N
(@]

L I B N BN N RN N R |
> l

1 5 9 13 17 21 25 29 33
Date of onset
Fig. 4. Plot of epidemic curve for cases versus date of onset at p = constant =

(2). p EHEAIE A
E e I[ﬁ‘ﬁj‘elfﬁﬁh?ﬂ EVTEJT'"JF;[ » EI ik .%;ﬁ@@ﬁjﬁ I PEL T 55 4 (I (e
FIFI% > 9 SARS [igie o H 1SR @ RO (U G0 o IR R el b

BT AL 55 p RO TR TEEI - 1) p b [R5 - J2S) - B
Hl C]E‘lﬂ_ szL:J’ijl\ 1o

_JC1 1n the pre - epidemic and containment stages (25)
~ |C, inthe epidemic stage
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Date of onset
Fig. 5. Plot of epidemic curve for cases versus date of onset at p = C; or C,

(3). p RRFTIRT (T AR
AP~ [ T v B i PR > Py f o
$7 > 2 RLE SRR, PO et i/[l HIV(+)/AIDS [Hiye > £l Pl (PR T A
e (5 p PR (RIS > 1R o ) TS 6 g o 1) p 7 e
WS podsRg(16)=8 FTJ"" s HIK C < 1> 571 p BB ,F 5 m L«‘i"'@ R -

p = Cllog " (36)

Numbers of cases

1 7 13 19 25 31 37 43 49 55 61
Date of onset

Fig. 6. Plot of epidemic curve for cases versus date of onset at p = C;'%¢"

PP S B p VRIS AIFUEARE R A PUR S Y SFE-1 % SFE-2
B R B A S PSR - R PR R Y R R e

TN AEE A I/F Ig[gﬁ[;,—;,'ﬁ 'H‘qﬁ;i [7‘]?3:2"‘
(=) ~ I3 [E B (Transmission from the respiratory tract)
1.7/ 2003 &+ ;’/ﬁ’SARS 123 [FSARS epidemic in 2003 in Taiwan)
{198 2003 # 3 F[{UFLEY- 97T SARS R - BIEGETIZ ] ot S 4
iﬁé}ﬁ‘ﬁ"’ﬁﬁ?&“ LEE {5 © SARS Y AR 5 T RS o Y- WEEET 3 FIRIE 4 5[k
B3| U IR D e (5] HE IR ER A ML= OR B BEEELL S FREEF T 4 FIEli= 6 F[Fl
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AT IR S PR RORT | ER [ wﬂ,ﬂ 5 1 B
(15 2 6 PR [k K 2003 9l SARS ] o (IO AR A
N i@@ﬁ”[ﬁ‘ 71 & Hl[?'*?%e\2003 H F,fﬁ SARS [ﬂ“l#“?iﬁd U RAET R R
H(pre-epidemic period, March 30~April 16, 2003) -~ {f13;“H(epidemic period, April 17~May 8,
2003)Etgﬁﬂﬁjﬂﬁﬁ(containment period, May 15~June 15, 2003) °
% ﬁl%ﬁqﬁfﬁ?ﬁﬂﬁfﬂﬁg LV SARS FUIDYTHEIS - [T (05 SARS FOROR 2R

U sk IR R O PO EERE R o P (P R (S e JL E » R 0
SARS fi J%ﬁrl%ﬁﬁ FI O [ [‘ﬁ“u/;\u—“[JﬁFJ%’fnﬁkﬂﬁF |/ [y 7 SARS [ el ] s E 3 UEE
oz gl RERLETRR "ﬂwﬁ}lﬁgﬂﬁﬁ‘% IR R S

30 400
Preepld Epidemic Contamment
- Stage _l' Stage Sage %}
0 — Cumulative No. of cases 1300
g 20+ Noumbersof cases g
7 E
n 15 200 5
: :
E 10 >
> g
Z 1005
5 £
>
)
0 0

3/2 3/123/22 4/1 4114/21 5/1 5/115/215/316/10
Date of onset
Fig. 7. Epidemic curve of SARS cases in Taiwan in 2003. (Data source: The Publications
and the Reports of the Center for Disease Control, Taiwan, 2004)

2. A EEEE R T (Model simulation and check)

JFf SARS Bp#tFe * F5 it (1 SFE-1 # 1  eratist  Tlt - [l 8 Al L=V i
S R0 I A P H R S0 p R Pﬂﬁ}‘%ﬁﬂ?ﬁﬁ i
I+ S R G 50-0.9% » SERUMASERH B Ml 2 o o
SR SRR LY B p R SR - R I;M I
P A 2 SR (p = 0.02) » T AR | 5 B4 (p = 0.002) « 91 -
SR H [ R R END 3 S 0 03 S YRI5 1 o]
Y 4 I E G PIEEN T F G - ISP 2003 5 1R EY SARS [ -
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500
| — Fit by SFE-1 modd with
g 0.02 inthepre-epidemic and
400 P= thecontainment periods
S 0.002 in the epidemic period
o) and
g 30 N ={ 1at O<t-t;+1<3
= Oesewhere
—CDC reported
o 200
2% data
E e
2 100}
>
o F
0 I T TR T AN N B
3/30 4/7 4/15 4/23 5/1 5/9 5/175/25 6/2 6/10

Date of onset
Fig.8. Comparison of cumulative cases of SARS of between the simulation result by SFE-1
model and Taiwan CDC confirmed cases.

) %E%'J'iﬁ’@afﬁ(ﬁansmission from the gastrointestinal tract)
1.//2005 & /E'/ ﬁ?ﬁﬁ@ @ﬁ“ﬁ?/ﬁ(Enteroviruses in Taiwan in 2005)

WA FORIRIE S o BT P2 SRR )2 PR S A AR
S UHIApE - 7 #’I ‘%!?J:%ff\uﬁjoqﬁjﬁ 'iflﬁﬁgﬁwif I[E{'fﬁj[ &'ﬂlﬁﬁﬂ[fcﬁbﬁgﬂhmq EFJI
SPLRR I 5y o B PU RS > 2 BRI R »J< . ﬁ;rﬂ) (e > -
FUAS PSR (RTR > [l ~ TR b 55 85 PP 2 o TR ) I Jif’gw&ﬁf 7
2~10 = HHC TR ST R o T IREEEE R A A W%$ﬁﬁjﬁ4
PR AT Ryl < w@ﬁé&? zj[ﬁJﬁgfhﬁ%qoifmkﬁEﬂ,ﬁ%ﬁ@]ﬂmsﬁ
37 1~36 Lﬁﬁ"ﬁ%”ﬁ )FE ] o = ﬁﬁﬁf [/BJ%)FE gl “é*q\g\lﬁ/‘q\g\lg “ q\g\lg 7—7 F[ﬁ
Bk 2005 = F = E O BREI Jﬁ%}ﬁ By (e iy 5T 21~28 JH(6 ~ 7 LT )R i

g 2

40

. == Number of casesin 2005 %
— Cumulation No. of cases s
8o m
S 200 &
5 g
g2 <
Ko [
c ie)
S IOOE
Z10 g
IS
>
@)

0 0

0O 3 6 9 12 15 18 21 24 27 30 33 36
Week of onset

Fig. 9. Epidemic curve of enteroviruse infection in Taiwan in 2005. (Data source: The
Publications and the Reports of Center for Disease Control, Taiwan, 2005)
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2. f AR EEEE L T (Model simulation and check)

I'} SFE-1 ﬁi?“‘iéﬁi%%’ﬁﬁ%ﬁﬁ 2005 £ 5y 1~36 Jfv iR ] FIr i 1 A Tt
10 f1 AUARGEERER M |V 2R e H 225 s p ISR e DR qR
I W I SRR RS 12% WA R
i PSR i o PR N VR AR T SRR P LY HE p AR D s
R L 2R H T BB OB FREL 3 f 03 S g
BY 1 SRUHPE B 5% 4 A @ PR R R - ST PR -
PRI o PIUH o AR |V I IR p Rl M ifi(p = 0.0018) > ik fH' 8 )l
SARS 1 [ p [P 9159 p EERISRLEI0E s » T 29 p SIS
SR O A - AP -

300

Eﬁ — CDC reported data

8 [ — Fit by SFE-1 modd
B with p=0.0018 and
g 200~ H= { 1 at O<t—t;+1<3

= 0 esewhere

g b

g
uc:UlOO—
=]

E L

-]
O

0 I N T A T T T T O N T |

0O 4 8 12 16 20 24 28 32 36

Week of onset
Fig.10. Comparison of cumulative cases of enteroviral infection between the simulation result
by SFE-1 model and Taiwan CDC confirmed cases.

(Z) ~ = FEr55E @5 (Transmission from the urinogenital tract)

1. 1984~2004 /f’/ﬁ’HIV/AIDS [E132¢ (HIV/AIDS epidemics in Taiwan)

’F' (1984 F G0 9 6 M HIEB 7 E) (human immunodeficiency virus) B
(HIV(+)) » 1986 = TR 2 b i S gl B 7 5 (acquired immunodeficiency syndrome)
SLIH(AIDS)  #% 2004 & A HIV(+) » AIDS %50 53 2] 6762 - 1880 % 1025
M ETHIV)E AIDS pug=d FI5 RS 15.16%2 54.52% & [+ f* HIV(+)FI%[FFF~
7155 HIIE% 6.94%=2 93.06% ; ¥ [£=2 5% AIDS & F’?I’J‘F“ﬁbJ HIIEE 7.55%5 92.45% ; ¥ [£=
Pl ﬂ’:’l’?]ﬁf“lﬂm HIIEE 7.80%= 92.20%[24] °
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P RSy 2 ST AT OTTR I » PRI U e SR B 53 g
VISHEF HIV(+)E AIDS $3E77 S HIFUHGT - i 11 9]0 1984 & = 2004 & i3 = 1 B
HIV(+)Z B AIDS » '] W & & Bt HIV(+)E‘a AIDS - [l 15§ pﬁ‘“ﬂ@ﬁ 3 PR

HIV(+)2 AIDS » T-HGlps e FEA o 25 s » 1) R s 7 spop asy -
2000 8000
- (a) | ]
1600 = CumulativeHIV(+)
| == Number of HIV(+) -16000
d 5
0
: .
|7 €
0
o 2
€ el | g
250k (b) = Cumulative AIDS =
§ L ( ) == Numbersof AIDS 60 =
200 g
B 1200 5
150F @)
- 800
100
50 400
| I T T N

1984 1986 1988 1990 1992 1994 1996 1998 2000 2002 2004 0
Yearsof onset

Fig. 11. Epidemic curves of HIV(+) and AIDS in Taiwan. (a). HIV(+) and (b) AIDS. (Data source:
the Center for Disease Control, Taiwan, www.cdc.gov.tw, 2005)

2. A EEEE R T (Model simulation and check)

I'} SFE-1 Tﬂ?“%ﬁ%ﬂﬁﬂ@h 1984 = 2004 & i3 F I HIV(+)== AIDS VTFJ 5 > B
RE RS 12 11 A0 R L 2B i a5k p # 1
S R IR U1 AR OREE RS 02% R RIS
SFE-1 A810 18 | 8 it 2 (T2 gt
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7000
6000l — Fit by SFE-1 with p=0.093% ™

09 if t-t+1=1
5000 0.8 if t-tj+1=2
4000k and H={ 0.7 if t-tj+1=3
0.6 If t-tj+1=4
§3000_ 0 dsewhere
% 2000 _— CDCreported data
g 1000} (@ HIV(+)
SE:’ | I N N I I I I A |
= — Fit by SFE-1 with p=0.001'°9™
o 16001 0.95 if t-t+1=1
2 0.9 ift-tj+1=2
& 1200F and H=¢ 0.85 if t—+1=3
g 0.8 if t-tji+1=4
5 8ook 0 elsewhere
@) — CDC reported data
400 (b) AIDS

1 T T T O I |
1986 1988 1990 1992 1994 1996 1998 2000 2002 2004
Date of onset

Fig. 12. Comparison of cumulative number of HIV infection and AIDS in Taiwan between
simulation results by SFE-1 model and Taiwan CDC reported cases. (a) Annual simulation and
(b) monthly simulation.
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FRYSZ A R > HIV(+)=* AIDS |9 H {fi55 187~ F (9 0.9 0.95 » [ 5P
0.6 =2 0.8 J[]&) &+ [y ﬁlﬁ“ﬁﬁ@ FEF b STEIEL 0.1 0.05¢ Fﬁ#rﬂ% ﬁ ’F"]?ﬁ?ﬁl}ﬁ HIV(+)
=2 AIDS pUREEAFIR o AIDS 7 &= [ [y & g GiIL s S50 HIVHIRLE B4 5 )
05 BERLGUH S E RV ]« HIV(HPE AIDS [ Gy 53 JF5 0.093 =2 0.001 - HEGR
AIDS [V CiE[S > ([ K p 55 m BOFRER > o] AIDS 2 m -] % HIV(HE % 55| 4f
B AIDS 19 p LRl HIV(+) » 5] AIDS e pos s « p35t o it HIV(+)
= AIDS RL{ TR SRR R O > BRI G T o I’ﬂE‘HE'IJf
SORLE SRR RETRAY T SR U 6 Py - PIFRHEERR MY SSERE p KR (e
m V FrE(p = 0.001°¢™) -
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(— ) ~ B 7 {3E(Transmission from theinsect vectors)
1./ Froiti 1995/4~1996/7 75;7227'/?5’/?(/?}(Dengue fever in Singapore)

I ko 2l B LR ’“ﬁ'lﬂpj_ F;,I&é%;r ) t[ﬁﬁ[f&tﬁ, (D).~ ;;i,lg{gl,ﬁéj = B
e 24~36 7] Eﬂjpbhf (2).35 0 HEdR e 1 5 Ejpx“[a{pk’zj'ﬁ,lj'l'% A A
T P R B B 5 (3) 5 e g B A S
P~ FRBOEST o SRR TR IR BT S (4) RS ERES IR S e Pp
100 2 NI P Ol « SR % 1 A s S e I P A
TR 400 2 SV - e JE’WJ‘?%EIVH? R
AL PSSO » ST T R )
AR ] SRR &ﬂ#'(ﬁ fLAYRL 1~4 AR) o iy 3 F 4 AU I RL
IO 7 AL SRR S S 2 R G S
PRI A SFE-2 M SRR 7 o %Wﬁﬁ R
GG

B Chow (18 1995 & ~1996 & U3 E 9 PPk » 7 Fr A i e
WAL (de. aegypti) ~ | IFSE (4e. Albopictus) ) “Els gz FH‘\ ?FIT?(Weekly house index,
HI) » A g ! 13 flve 2 Fl1 HI=Ep = B3 T’JT)?@%EE} T PR 3 S
T A5Hre P > R A P ReEs R ST HE [ B 5SR (minimum infection rate, MIR)
FA o WA H MIR 55 IF5 57.6 %2 50.0 - 0 2 IS8T g% DEN-13) 152
(78.3%% 77.5%) » [RIF=2 E o [ i npd £ ﬁl[ﬂ B TS R [J%Iﬁratglq%ﬁf‘hlé;f’
R R PI9E T A A g I SERRL Y for A - S IILITRLE l“ﬁﬁfﬂﬁﬁo
ik ?F.@(q%a' 13 (@B 13(b)RIFEP2 3 5 DR 7 8 DHE ) 1
[~ P BRI 2 R 6 S A
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SRR e T IR TASGE ) o R R R ) R R
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2

mm DF/DHF cases = = Female adult mosquitoes
80
g (a) 16 _
" z
T 60 5
o) 12 2
5 T
40
5 3
S T
0.8
< 20
0 04
101316 1922 25 28 31 34 374043464952 3 6 9 12
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Week of onset
100 21
mm DF/DHF cases = Femaleadult mosquitoes 4 4
o
80 =
: g
L €
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>
[a)
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O 4o %
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< 2 5
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16 19 22 25 28 31 34 37 4043 46 952 3 6 9 12 15
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Week of onset

Fig. 13. Epidemic curves of DF/DHF cases, House index (HI), and female adult mosquitoes. (a)
Numbers of DF/DHF cases and House index (HI) and (b) numbers of DF/DHF cases and
numbers of female adult mosquitoes. (Source: Chow et al. [18])

2000~ 120 : 2.2 =50
= Cumulative of DF/DHF cases ]

§ | — Cumulative of House index . T %
w1600} mm DF/DHF cases 419 440o
E i g — House index 41 =~ ;
L 1200—'-'-80_ —165—308
[a) T ’ ES <
B L 9 L =

) = c o}
o % = o
Z oo 2 138 H20.2
o | G40 {4 3] B
S 400F < 1 4105
e i (@)
o - -
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o- o i 07 o
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Week of onset

Fig. 14. Epidemic curves of DF/DHF cases, cumulative cases of DF/DHF, house index,
and cumulative of house index. (Source: Chow et al. [18])
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2. fE Al R T (Model simulation and check)

F ) SPE-2 Hs R A 15 fl1 L A i A -
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Fig. 15. Comparison between the simulation results by SFE-2 model with Singapore CDC
reported data of DF/DHF for cumulative cases.
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Fig. 16. Plot the curves of numbers of epidemic quarterly incidence, bank vole trapping indict,
cumulative trapping indict, and cumulative quarterly incidence. (Source: Olsson et al. [19])

2. fE A R T (Model simulation and check)
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Fig. 17. Comparison between the simulation results by SFE-2 model with Visterbotten
reported data of quarterly incidence for cumulative cases.
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Fig. 18. Epidemic curved of West Nile Virus by week of onset. (a) Crows and human,
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Fig. 19. Plot the curves of numbers of human cases and C tarsalis, camulative numbers of
human cases and C tarsalis. (Data from: The reports of Colorado Dep. of Health [20])
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Fig. 20. Comparison between the simulation results by SFE-2 model with Colorado reported data
of West Nile Virus cases in 1991 for cumulative cases.
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Fig. 21. Cases of AIDS by year of onset for the difference race/ethnicity in USA. (Data
from: The reports of CDC, U.S.A.)
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Table 2. Summary of the simulation by SFE-1 model for the difference race/ethnicity of AIDS
cases in USA.

Race/ethnicity o ' ha h3 hy Ah°
Asian/Pacific Islander 0.001 0.848 0.696 0.544 0392 0.152
American Indian/Alaska Native 0.001 0.848 0.696 0.544 0392 0.152
Black, not Hispanic 0.001 0.846 0.692 0.538 0.384 0.154
Hispanic 0.001 0.845 0.690 0.535 0.380 0.155
White, not Hispanic 0.001 0.842 0.684 0.526 0.368 0.158

Total cases 0.001 0.845 0.690 0.535 0.380 0.155

() is the constant in Eq. (36). ® hi, ha, by and hy are the constants in Eq. (23). “Ah is the
difference between /4, and 4;.
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Fig. 22. Cases of AIDS by year of onset for the difference transmission category in USA.
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Table 3. Summary of the simulation by SFE-1 model for the difference transmission category
of AIDS cases in USA.

Transmission category o ' ha h3 hy AK°
Heterosexual contact 0.001 0.853 0.706 0.559 0.412 0.147
Male-to-male sexual contact 0.001 0.843 0.686 0.529 0.372 0.157
Injection drug use (IDS) 0.001 0.843 0.686 0.529 0372 0.157
Male-to-male sexual contact and ISD  0.001  0.840 0.680 0.520 0.360 0.160
Child (< 13 years at diagnosis) 0.001 0.837 0.674 0.511 0348 0.163
Total cases 0.001 0.845 0.690 0.535 0380 0.155

() is the constant in Eq. (36). ” Ay, ha, b3 and hy are the constants in Eq. (23). “Ah is the
difference between 4,1 and A;.
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Fig. 23. The prediction results by SFE-1 model for SARS cases. The values were used
in the prediction that H=1at¢— ¢+ 1 < 3, elsewhere H = 0.

Fh R4 51 23 FUY Bt =) - ﬂrﬁjﬁ SRV SRS Sk p
=0.002 o [NF=% 4 5] 17 FITTF 'Jp MIFRE]0.02 » Vil p il = &5FRH] 0.002 o A fozghfd
=6 ] 15 Il 830 [ BRG] > IS SRR, (16 o HURUPRRLY | QAT B
i JHfY p = m .&%Iﬁ[fﬁaf HREGE H+140.0% © (HFRERIRLEF T 4 7] 23

Flamess® 5 FL 16 F1o e 4 5] 17 FIVJ p f{75$R 5] 0.02 7% % u fifi 2 €5 FRH ] 0.002 >
BriAS N Z 6 F] 15 FIEL 703 f[a'EﬁﬁEE‘?? ﬁJ R R 2 +103.2% o [ i FEREIRLEE | IR [0
%5 E1 23 F1 o [T 4 5L 17 EUNI p fTHRM] 0.02 75 l[p@jwlﬁm 10.002 -

fﬁé’tﬁ'ﬂ% 6 FI 15 FIEE 361 i BT 7] » F1GG% < F| [ 2 +4.3% » SUAERTER B -

FI SARS [GSERFIAYRE N » SHELE Y m (g 55151 A R |
“Ef’rﬁ%ljﬁi ARSI By mogd K5 21 SFE DAL = = SRV QTP
BRI PP, R SRRLYE | PSTRRIFORARN € ool a =Yg ]
Bl sk A PSRRI o RS BRI Y SFE- 1@,@ RS

2. TGUF 3 P — s pe
T OGCRLEITE 2 ATl o S B R PR T R

28



]~ ORI LI - P g > 25T R0 Elfﬁ@éwﬁr%@’ﬁiﬂﬂ%li%E' ° E".’#E'J 2005
F 2 FIRER S S A R IS p = 0.017(f = AR p =
0.0019) » A = 2005 £ 53 34 Jltlh 60 [t RIAIE [71(32 bLIHT 24) > PR (A 4 B A
T IE258 *) > HREEE-T6.7% AL ELI | s R e S A EG’#&‘E'J
2005 F 3 FFJpve R S A ERNESSERSE p=0.012 0 p SRS B
AN = 2005 & 57 34 b 80 {lRAE ] o ok AT TR LG 2 o B
—69.0% o F FHFLEEF] 5T 0% 2005 & 5 F[fji 0 BTSSR p=0.007 > BT %
2005 ¥ 7 34 S5 £ 106 o LA ] - R £1-58.9% -

FPRTRIIRLIE S| 55 0= 2005 & 6 FIfj] » fI 3G p=0.0008 » [I17% 5 F] 55 L
T IR R IR o BT TN Y S e P (o B e = RS p =
0.0019 fiv— > Fel PG FURER = 2005 £ 57 34 Sy = 428 [ RIAVR [71(2 FLR 24) 7L
2 Fh165.9% o FHFFEIEE ST F Jr%‘% 2005 & 7 FJfj] o BrHEESSEGER p=0.001 » 2D
QR PSAIRA o D 2 R p = 0.0019 fio— F - AN E 2005 £ 57 34 JH =
397 [l BFIE 1] > R EI+53.9% « B (R 2005 7 7 RIS O (IR B
P&ILFL“‘}%’,?%E'J 2005 F 8 F T IRl deaZ S o AL s BT SRS p=0.0015 0 p [
ST 2 FRRRRY p = 0.0019 » T PETH U 2 2005 5 B 34 J5ET 292 i BRI 7] -
ZE E+13.2% o

500
| — CDC reported datain 2005 A
g = Simulation by SFE-1 model (p=0.0019) S 4428
400F Prediction by SFE-1 modd with = 397
o) | = before February data(p=0.017) /g
» — before March data (p=0.012) R
g 300 = before May data (p=0.007) - 592
= = before June data (p=0.0008) RS _—|‘_
5 - — before July data(p=0.001) ’ = 258
S oool- — beforeAugust data (p=0015) =
S c
.-% | 8
Z & J10
g0 = -
O it 7 60
O‘ llllllllllllllllllllllllllJ
0 5 10 15 20 25 30 35
Week of onset

Fig. 24. The prediction results by SFE-1 model for Enteroviruses cases. The values were
used in the prediction that H=1at ¢ — ¢+ 1 < 3, elsewhere H = 0.
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Fig. 25. The prediction results by SFE-1 model for HIV(+) and AIDS cases. The values

were used in the prediction that #; = 0.9, h; = 0.8, h3 = 0.7, hs = 0.6, and elsewhere H = 0.
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Fig. 26. The prediction results by SFE-2 model for DF/DHF cases. The values were used in
the prediction that H=1at¢—1t + 1 <3, elsewhere H = 0.
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Fig. 27. The prediction results by SFE-2 model for Hantaviruses cases. The values were
used in the prediction that H=1at¢—¢;+ 1 <3, elsewhere H = 0.

3. T '—ﬁfzﬁlﬂ?J Ry — TIF“JE‘%JFF (E2

APHTRN VSR [OOSR S 26 2003 F B HEVAE
SEE RLFR | SFE-2 858 Jeis % o Bl [1 0 25115 b o= S Rl Flvs e
T SR S 28 1o HiRR] 2003 5 7 £] 20 F1FJFPORTR S
VSR > TSI p=0.00001 > 2B T (R4 2 FRIEY p=0.0003 4 % -
AN Z 2003 5 9 F| 19 P 215 i B ] PIEAAS IERRAVE B187(191 ©)
G FH12.6% o S PR SRR 1) DR R SR RS O
A T

o

32



HFHR5] 2003 4 8 F] 10 110wl 4 i Bt W] 26 BT 85
Yok p= 0.00055 » i = FHURD p = 0.0003 » FTEFHHE 2003 & 9 £] 19 E'i%.x‘g 165 i
G 1] - BTSSR (18 G ¥1-16.2% » SR p PSR Bl - R0
2003 & 8 K| 31 FU 0TV s i S R > S P s p =
0.00044 » PRSI p [P KRS (5 APEAH{U 2 2003 # 9 F| 19 FIEG 175 i AT,
] BE (gl B R (R [EIFC © 1R R -8.4%

’g,[jf;,:gl 12003 = 9 F[ 21 [IT] IJFILJE}a{aMs;%."——:T,ua@? (SRR > S 7 BT L (el
Lok p=0.0003 > AIEIE = AAEHED p i > FrfAHN = 2003 & 9 £ 19 Eli-ir 188 it A4
I 1 R K- 1.6%¢ £ [$R 7] 2003 5 10 F] 10 [ IR eR] &5 i fii s lgesgig)

PR IS p = 0.00028 » PR IS p ififis ELRE S FrEEE = 2003 &+ 9 7
19 FTEG 190 i B4R (7] » REEEF A ] £5-0.5% » ﬁ‘ﬁ&%"ﬂ‘éﬁ BRI 11 o
250
— Data from Colorado Dep. of Health
# | — Smulation by SFE-2(p=0.0003) ______ s
8 200l Prediction by SFE-2 with e
5 — before July 20data —1190
0 ~ (p=0.00001) ’ == %gg
o) - be‘oreAugust 10 data -7
9 150F 0.00055)
£ o
5 _ — b oreAugust 3l data
c (p=0.00044)
Q 100f- — before September 21
= B data (p=0.0003)
= — before October 10
£ s50f data(p=0.00028)
S
O -
1 I 1 1 1 1

50/18 6/1 6/15 6/29 7/13 7/27 8/10 824 97 9/21
Week of onset
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Fig. 29. A new method to fight with scale-free epidemic
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