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1. Introduction.

Biox 4 XBRcBET 2BO0EED b, 4 XBROBRFNEFVE
o TRMROBEREPRLLY LU0 HRLMThOh TS, BENEFVER- R
ERROREOMKIE. 4% Y ZASir Ronald Ross K&k 3735 Y 7 OHIRNZ OREID
LOTHDLEELOND, RossiBOWfFE L threshold concept DBIZZEFV ML 2.
MBEOWEIC LY. <5 Y 7ERERRE LTHFESRIVEDCE. ROEHEEED
BRI BPILFThELIODOTH 5T WEY - LTHRBIE DRIV OTH L L
WS LABFHEF ML > CHEW LR, I ODthreshold value X A XBRDET
AMEBOTHEERKE S, IA4XZERRELTEESHRVEDER, LONT A -
PEMSANE. BODENBONEBRFNEFVELERT 2 EA—20BENLE
B,

BEMEF VERES &, ZORER. HENBEL &HER oW TIAYNER
THBH. COBSHENENEY IV, va YOEBRCEESEETH S, " OMK
OFBIZ DT > THBDTH S T4 XL 3 ANDEBRRRCHT 2HELIREH
LR O EThE, BEECEY AHARRCL S LI XBRILY E
<uﬁ¥$ﬁmébkAnu£ﬁ%ﬁ%ﬁ#§(ab%oﬁogﬁuﬁﬂﬁ%§%515
WD 5 L0 S5Piot(l) SOWENSS., —HTHERFEPEFNVCIIMayQ) B
BB, ThECENSEERANOERDHFCIZVLVIWMENDZ, TORD
REMHLDOTHE0h%E. ChhoOHERTRYL TITE LW,

ceT. S CHEAIh TV EF VAR Y2 LA va vTBl ek
»zORESEY oM T B,  HH LTV BEF VL. Nay, Anderson, Mclean (1) 2 X %
EFNTH S,
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2. Basic model
RDEFNVEEZ B,
dX/dt=B-( A+ u)X, d¥/dt= AX-(v+ u)Y, dN/dt=B-uN-vY¥, N=X+Y. )
I TERERIRODOERL TV S,
N: total population
X: susceptibles
Y:infecteds
B(t): net rate at which new rectruits appear in this population
A: force of infection, A=(BcY)/N
v: disease-related death rate
u ¢ deaths from all other causes occur at a constant rate u
B : probability of acquiring infection from any one infected partner
c: average rate at which partners are acquired
571 (1) Thirth process B() &5A 2 Hh ki LV BLISEFVIEONE, BHEL
BEDOERDOXTCHELONDEFTNTH D,
B=v [N-(1—¢)Y] 2
CCT
v : birth rate
¢ : fraction of all offspring born to infected mothers survive
2ELTW3S,
1) oeFrE. BRTHINBROA I =XLER(RL TS,
AX: XA XY IAR
uX: A XZERLUTOROAN. 24 XPDAORRTHETT 5 AR
vk: LA XCBRL I ANLA XTHRET 5AE
aY: IAXCBERELREADOEHIT. T4 XPAOKETITS 5 A%
EVIEREEZNE(Q) OHBXOBEENRRCDIB LR,
EiCDbirth process % (1) AT 2. ROBAFBEANG OIS,
dN/dt=N(( v— p)—[vt(—¢) »] (¥/N))
dY/dt=Y(( Bc-u-v)-Bc(/N)) 3
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RDE S BERET B,

r=v— u

A= Bc-( untv)

8=vt v(1—¢)
COBEBXBI LV EAHFEAQIROERHERCERINS,

dN/dt=N(r- 8 (Y/N))

dY/dt=Y(A— Bc(¥/N)) {4)
COBEISBI L. MEOMELI TR DEFOLIBEH®RERNNF A —IRH D,

r: diseade-free growth rate of the population

A: initial exponential growth rate of the infection

6 : additional mortality rates associated with infection
:@ﬁﬁﬁﬁi&tﬁ(:&ﬁ?%%ﬁ\::fuﬁﬁﬁﬁoyaiu4yayﬁﬁﬁ?
3D T, BIrNRICEBEA S 2 J ithay, Anderson, McLean @ABRBL TIEL L,
@D H KO threshould valueld

R=Bc/( p+v)
Thd, O GRROBMELFINZDBOTHS, WORIRO=20DEE
aidohns,
(1) K1 0oi&
COBERIAXIEMT Z ENTEF. DRVERI/ELTHEET B LR, &
CTCHEATREZ L. R OEBERXONTUAHMNHAER TCHRPI L ENTE R
THBENIIETHS, COIEDODBEEMNLAXBREC S A TRIBHEE
Bhd o Ehbhrsd,
(IO Bl, A/(Bc)>r/ @
S DIBER. LA XOBEAHHL . 24 XEFOBHHEML T, 2o AOXEHCH
545, |
( IR>1, A/ (Bo)<r/ 8
COBPAE. AODZ A XREFORDEMT 2 L0 HIRENLIBETH 5,
I. 1. IOoZhZhOBED Y 23 VA ¥ a I Fig.1,2,3,4 T3, FHANIE
OEMN-DEF TR, BEERTH s30T, EHENERT 5L &5 LThiEm. Bb
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N E B,  ULiUFig.] hORBITS 515 i) ORENESOMHELT
PCHR SAMICFhEABCEREN ¢ - ANTS 5. COEFLORER. BE
WBAEELTOEEELLh3 IORAOERIKN - EThB, o, D)
D BN S EER XR X NS EF A GBI BTN D B L EL bR B,

3. BB ASE cCoORHOBhEZS L LEeFT NV

3 DEFNIE, LD ANRTHET 2 LEALEFLVTH N BERL
. HIFMEFEL O OBITHICAS LEZA2EFAENTHS, T 0FEE&birth
process WIROBIFHERAT 5,

B(t)=2sON(t-7)-(1—e)Y(t— 7)) (5)

_uT A o
s=6"*" ,y= Yse’°©

CDEFNVICEET AR EMFig.5 ThE, tRIBELTCGHELTWS, 28075
VAN Ra @Y I 7 A s

4. B OEHE~DBRER L LMD S BRNDBREDERVEZELLET NV
fHxgottE . B, oL, TS SHEH~ORBRRELEZZDDE. X
BLENERTHSB. ORBEDPOFSLEFNVHNRODDOTH S,
dN,/dt= v (Nz-(1— €)Y2)— uNi-vY,
dNz/dt= v (Nz- (1—e)Y2) — uNz-vYe
d¥,/dt= B zc2(Yz/N2) (Ni-Y1)-( #+v)Y, 6)
dYz/dt= Bi1ci (Y1/N1) (N2-Y2) -( #+v)Y,
NN N
N: and N2: the total populations of males and females, respectively
Y, and Yz: numbers of infected males and females,respectively
B i1cy: the overall male-to-female transmission rate
B zcz: the overall female-to-male transmission rate

Fig.6,7T MEDEFNIZLD V234 YavThHb, Fig.6lBici=Bz2cz DEXIIT



OIDEF N ECDEF NN —KFT BEERLTOS, Fig.TRBc<Bict ELEESD
759Ch3, ABEOEEEANEROBRERE LN 2EEAHTCVL R L}, HE LXK
33,

5. #HeohiBEOBEENEVL 2T OBANDLEEERELLETNV
C0H A TOEFVEHEBE L - TERT ZHROEFNVEBL IR LT
EERNBELEDZb0TCHE, REATHFEAROLMLa vy I tELSREILE
JOBRLABHNAOKEC O EELBRL TV LV S RIBAETH S,
dN,/dt=B— uN:-vY,
dY,/dt= B zc2Ni-( Bzczt #+v)Yy
dNz/dt=B— uNz-vY. M
dYz/dt= B 1ci (¥1/N1) Ne-Y2)-( #4v)Ye
N,: the total population of males
Y,: number of infected males
N,Yz: corresponding categories of relatively monogamous, child-bearing
females
cz: males are assumed to have, on average, constant cz female prostitutes
per unit time
ci1: majority of relatively monogmous women acquire male pariners at
(relatively low) rate c,
COEFMELBY 23 VA Y3 VHFig.8.9.10CH 5. Fig. 841 FFic2 H27 OERS
CHEENI VY I PR EBBEEBELTVA,  ¥XFig.9,108zhEhl 0.2 |
0.35MDIBETHIBL T B,

6. £&¥

DEDY 234 va VLo ThbIhBLIR. COFATOEFNTE. &
3 L bisBsiEn. RAhokhs s LRTIRY, ZITTFILTHEIENISE
FUEEL DI RRD ABEOEREERCEFT DO L TONZTEED
B, ChdroOPREBEVWTZAODEFNER > TUTERVEEITV S,
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Fig.3
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Fig.9
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