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SIS:type!epidemiological!models!cons9tute!mathema9cal!representa9ons!to!describe!the!spread!by!individual:to:individual!contact!of!
infec9ous!diseases.!SIS!models!are!useful!for!modelling!diseases!whose!infec9on!does!not!confer!immunity,!that!is,!any!suscep9ble!(S)!
who!has!been!infected!(I)!can!recover!from!the!disease!and!then!each!individual!becomes!suscep9ble!(S)!again.!
!
!
!
!
!Examples!of!diseases!that!have!been!modelled!by!SIS!models!include!gonorrhea,!meningi9s…!and!SIS!models!have!also!been!used!to!
model!the!dynamics!of!unhealthy!lifestyle!habits!such!as!the!excess!of!weight.!In!spite!of!their!mathema9cal!simplicity,!SIS!models!
cons9tute!the!basis!of!more!refined!and!sophis9cated!models!where,!for!instance,!mode!of!transmission,!resistanve,!enviromental!and!
cultutal!factors,!and!further!diseases!characteris9cs!can!be!considered!

Obje%ve'and'theorical'result'

!The!principal!objec9ve!is!to!obtain!the!one!probability!density!func9on!(1:PDF)!of!the!solu9on!of!the!SIS!model,!when!we!consider!
all!the!inputs!as!a!random!variables.!With!this!aim!we!will!use!the!Random!Variable!Transforma9on!(RVT)!method.!This!technique!
will!also!be!applied!to!calculate!the!PDF!of!the!9me!un9l!a!given!propor9on!of!the!popula9on!remains!suscep9le/infected!and!an!
important!epidemiological!quan9ty!called!the!basic!reproduc9ve!number,!usually!denoted!by!R0.!
!
Theorically!the!1:PDF!of!the!number!of!suscep9bles!is!given!by!

!
!
!
!!

!!!!!!SIS!models!are!formulates!as!ini9al!value!problems!based!on!nonlinear!systems!of!differen9al!equa9ons!of!the!form!
!
!
!

!!!!!with!ini9al!condi9ons!
!
!
where,!S(t)!and!I(t)!denote!the!percentage!of!suscep9bles!and!infected!at!the!9me!instant!t,!respec9vely.!At!the!ini9al!
9me!instants,!t=0,!these!values!correspond!to!S0!and!I0,!respec9vely.!The!parameters!β>0!and!γ>0!denote!the!rate!of!
decline!in!the!percentage!of!suscep9bles!and!the!rate!of!infected!that!recover!form!the!disease,!respec9vely.!
!

Mo%va%on'

!!

Formula%on'

Prac%cal'example'

We!apply!SIS!model!to!study!the!
evolu9on!of!smoking!among!the!
Spanish!men!aged!over!16!years!old.!In!
our!context!this!popula9on!has!been!
divided!!into!two!gorups,!non:smokers!
(suscep9ble)!and!smokers!(infected).!
We!have!the!data!corresponding!with!
the!period!1987:2006.!We!considers!
that!the!parameters!have!a!par9cular!
distribu9ons.!Then,!we!obtain!!
!
•  The!1:PDF!of!the!solu9on!S(t).!

•  The!expecta9on!and!the!standard!
devia9on!func9ons.!

!
•  Expecta9on!and!confidence!

intervals.!
!
•  The!PDF!of!the!9me.!


