l SG_Pc\qul-Q H'\X;V\S ! &1
wel\o)\lx\:ggl a._\~ Fav\AOM = Scaj.ar Va{‘?a\LlQS '
(Saspite Mv‘ooyzwL/)

Cor Seckion 34 oL DHB boolc menbioved on Pau

ASS\AWQ r
A(‘C,X,g) = q"‘)cjlt)?)_l

IV\L&"QfQ\‘gL\_;_Q_\p‘. Scl\r&’. royyerhes e Lwo FMA?v?a‘uazaS
{hVo\V'QA have \', P l: i‘fﬁ\u@va_ on 'HH?.

\Mli\woo' J{Q Lranswaission.
Cow&ec\_uﬂ.vu.} ; ®T\,~Q_ avw(a.l-or& K) kave Oue-.A‘nwwsa‘onJ

(ange Spa\Alel IDT a. l“\f:"cﬂ
R, = N{ (§ atc,g) A= ) 29) & (45)
K13 0
» %
Eu\,qr_\»ou&a y = N [(soﬂ('f,f)e %)q(f)é{aﬁf)

Je
) = sigwr is €Y Lo prove

s‘icbv\(Ro ~1
@ I --Q(X)W(‘l‘) w,-l-\.\ W a 30((4“010 OP the
| S{'L,X\ - @ ]

?’calcd: RE wly=N ‘( gﬁltﬁ))| - e‘q(f)wﬂ—T)]'@ﬁth
O n

bgthd _:?M::fahv*e -P—- 0—1 OWn ?V\A;V\"A“‘O‘Lx with Lf‘a-lL A

Q((ULOJS alx) w”_)



@ j‘-:\kul q; . —alx)(eo .
) 12¢ @ SMex)= @ ) ) u:H,, Pq.z

( 00) =_§ gzgo%lt;?)a&)i' -] Gt

e e

Assume ) q(T)~§) =-‘°i—t)%($_)j)

Degine_ [ _a(g)w
(= [ wn(i-e ) Beks) |
| ) |

L\NP/V\ L\we KE £or w f-antS

ity =N [ b @ (wem) A

\
\_. N __9_-_- -

\Lc_so.\mm B;s‘-rﬂbupowl
= J-O.L\o\,o\-Sw;\-\, S.J- Schraber, P.E. Kopf,w.M.qelz- L
%Wspﬂw);hg awd LLQ, Q?PQLL og :ud}v;aluov( vatia tion 2h
Aisease emefgence, Nq\w\(‘o_ (2005‘ 438 (?o"ﬁ) v 36538
~ A-S.NOVOZ\\\'\OV, Ow the sPrQaJ og ef?Ag_m‘c,s i <lo
helermeneous Pap\,Ja_\*;ovxg, Fo bk, Bosc 215 (2008) 137 i85
~ MGH GD\M{’.S < Vol Tous CO»duL\NO‘S, F(‘Qf{‘;uh OWn W\eDlRY;V, acXiv
= A-V-T\'(ac;ku\\w e.a., Timne-oepew \ \\QLU'O%P.M]Lf leads {o
\‘FaV\Sie/v\\ Quwre,sq.?ov\ aE \-\-Q COVI D“‘j -Q(P ;JQIAM‘L_) V\dl
\wrdiwsw\uuﬂy , PNAS (o2t)us (17) ezolyﬂgzno"
- ].Ne?pol e.a., Power-Law Popula\»ioh \IQLeXo%zm:L)a Guvens
epidamic WaVes, PLoS ONE (2020) \S (10) 0239628

1 Beitton . Bl P Trapwan, A e b cad wodded reveals
e Fh{f\wce. OiPOPUJCA'\‘\‘UV\ LQLUMFMJLY on herd ‘-w\luum‘-!y
ene (2010) 363 . P46 ~94g



= (o)a:s) iE Js ere gawm D?sl\l‘}’bu\“on W;H-,

framui]
>0 Q L(LS &ly\g;[\y y PP P--I ""Px
_— = X e
Cep)
and f R _‘-‘\

_.-—f

So Sweall P C.orraaspovd_g
TelLoglac Trawsform| S G (M-(lﬂ)‘r
A\ F

~p - =,
a SO &(o)‘:-‘»-l,

5/[\ ::—-( ‘H) ,
T IO

We o\l';.c.ugs /cOh\-faL\: HN). ‘gauowlhﬁ Ll«ra.g_ Cases

and

We
T wo M‘umulr alg) =t , <(3) =
T \\o.\-era%em.LY ‘W Suscep b INE L)’ buk not in
in?u#?ouswess . alg)= , (g =1
T . COI‘I’JJG—LQA \\&LMO%Q,MILY W suscepl-?‘,'-lf(\y lea'
t‘v\ﬁ. Moushess a(g) =€ (%) =73

" PQT\-!CJQ.( wnL\A re,sP.ecl. ko \-\.Q |
| E‘@?o.cl-nrt ReraAuc.lﬂoh an\\oM

T \erd Tuamanily msw_ |

1

e

and tre

Py.2

&-a \U\ULC,L ‘\—QLG/FO%QM;ly,V



On Paﬂaﬁ ). 3 Hrt Posic RQPfaaluC—hOh Nuu...lner Ro @

waos &Pmeo' as j\-\Nz ex M vxuwjnu‘ d£ Se MP f
(OnA« calSe
N \I Ca $e . Ur?:a.s Lefi\- ‘l\:‘m;cfl Hﬂ\-\"\‘\,\l‘s ci\hceﬂ\s

Pfll}\na"
m s}arl JR awn ou]cloma W a
. PL 2,33 we cowns ;Aefed o P‘“F“‘I VMC—'MQL!!J

awn E'FEQC“V'E Rﬂ. \
COV\S; an Ov\%c)‘wta OW Lf{a\x dvvl lci‘ G(uau ) Y
L\,.o_ eéqg\- ‘IW\\\AU\V\;{Y DE l\'kotse Hml‘ wefe n 'Qu,l-eol

%‘,{‘_ To Ao so, we s‘w-pL/ ceberd 1;\«03: bhe cartemb sus-
Cep \\a\g su\upopujal:)‘on 'S -\'L @“\“'VQ OpulAva\ " which,
e pa\-\,wf,u s Introducad and ¢ Hee correspon -

\ L,‘ah Auin ber R“PP (L). Yo ?vstavu_, Fur

g = Bt = ks itk 4=
T\hﬁ Hef‘al IW\W‘\AV\;LY T\M‘eshu(‘%réspowk) ‘o\j a‘lt_,‘P-‘uiL‘an,
bo RQH‘) b=\ so n e pre;om\- GPe.c.‘aJ casl to

4
¢h = R,
(?\QCKS-Q (L-e.o_? W \M‘mJ L\\m Mpo\\ rroL:V\S \'\rQ HIT AU\“"W;]
o a¢¥m1 ou\\-\onea\; e ep?uleu;c Aores wot sh ,‘-\Ne/re 18
aw overshoot Aue b0 ‘(’N resecvVoit 0{)‘ aJ.fep«lY ‘wikecked Tudi.
\J\‘Au«lS,S-QQ_ \'\N p\nu&e quvw_ pa\c.Lure ow pcmya \ s‘.)

For He RE ‘Por W ‘Erow. PL|.2. we define

Repp® = NTLchz Wilwih) = R, "\If’((wlf;)
O ‘P', o
{ c«raly) EQHWMZE(A«;)

= R’O -:EL————
[ cimals) &)



We cows; der RQJ?P =| &3 an Qﬂ\m“ov\ ﬁor W Pus

cqu AQVOl?Q H-Q ‘30\‘*“""‘ ”‘Q (‘Ll\s Q—‘tV@LLI‘Oh ‘oy W .
T\:\Q e'r(ALL}gy\ dﬁ L\V‘Q Porwla\*i‘oh \—\t\cx\- 1S S‘\i“ suSC.Q.ph“Q

\;J\M?M k\& WLT I TQac.Ln.J IS 9lvw BY

e

s- [T A

T v | R, | Refpt | @ S
to-eM R AR R
| | ;
. w{_\“l’ | w, P P{" | | e
| "(T’ ! '. ! Ro !PH) P(Ro ...|) R, pH

et |
) ['”f Ry (%) p(RF 1y | RS
[

Noj‘e. {-\,,a_\- [RVN We "umi[-)orw-"/ ho reous CaSe L .(.L\Q
WIT fof Vac_c,}mo-l‘;ah and ]QOP wa ura.,l }ww\uu;zy(?y\a{um&}
\,\, in hov\) s exa.cl-\.»f H—Q Samnse_, WL;I& ‘ﬁar cases I T and
fo«\hAO\*— Vaca"vga. )UV\,HQ V(LC-C—;ML}OV\ HRET R;l u“fﬁ,fg

vx\os\*amu l\‘\-l HIT ﬁol‘ ?v\ipec“ov\ Yndduwed Ywakat <
:;\.Y , es‘:},}:zﬂﬁfﬁr owmall P~ SLPawﬂ L\LLUO%D\Q;L ~T\'~Q
TeaSow 15, CONTSR,, L'\\cx)(' AMOnG o W5 (XVE - (PP }n/él&)
S0 ?.au' the Ln‘«jUgjuscepL;Lb individuals wre l_ﬁg\feﬁre/sre -
Yenbed  This e \o alreani a role in early sk




?—orwmka ﬁur Re?f (L) a b Hhe hottoms af_ Py.y while \Phé
Ok'aSu\N\'lV\g \'\«.ait wlL\ s S\N\qu ahd)l;\&@_b\ll\&e,exv)ahrj‘lhg

- H- = >
sh={ VYO & ag)= 1 - [ 5)ld5)ut)+ -

‘\vkg k)“~) ,aml \Lﬂ\&g l:-\«ql‘ ﬁor‘ all {'~qu codel

E\‘IW\‘\V\al
iak)&/&):l, We obbaiv
RQF? by = Ro (l ~p( —-Slé)) + o(|-sﬂ~))>
154 ¢ ey & (4%) ‘ cose L
4 O = {ac(t)a(ﬂ = |+_]|5 T
Tof-(ﬂq(ﬂ §(4%) ”’_ZF 1

AV T\ch,'l\enh Q.4. WP;LQ " " \)\)Q V\lehed {-’LQ ot P'\C"%l

7] u@. ‘éMMuh&y ﬁxc_[:of-: Eecau.uz ;,— Ciuuulwff'e.s 'H'O ’i\lpﬁcé
H&a\lr Qa qraa[uaul L\A!uu? O’F POP'VJ.OLL"O’\ FwwumLy al

OWn {"\I\Q SP«({aA AN ‘er'\&“'\bl?\-

--IJ(' o& LL*Q Mmess o

it ) ‘\:Ju‘vo‘:‘ruals afe also ble waos £ ]

\ \ Y P havivg wan cop.Lu}s) smdividuals,
‘“&LL‘O\L& ( HNQ ) JE .= Y Rv , 5o Secowd (-olu““‘";

\NL\—ero%amILY lA&S O\\Grq& ;W‘fc)-(— own
f_&:k_}r_‘cl_“row— %Lr?r

OK l..N matbetx scheme .
Assume :#\o(‘c) ___—Pef‘“/t =>'\‘%I‘t=_a(w +(5N\I7/W);

le Exercise on F5.6,3.6-

(dw _
‘Yfgj"’t 31']:

>
b S el Y
~ N E X[ W

Assuwe

| /
lh\)(‘t)-'-'[’&;‘:a,[e



In U’\'L pagper o( ].NQ‘IPGD Qe.a., e Pq.:_) 'H/‘Q <IR @‘;
OpE is related bo Covidk Aaba 0£ garwuauy.
See A-Col‘i, N-M.Fe(‘d_smsov\,c.pi‘aw, SCQHLLQMQZ
Pt new ﬁraw\ewo rlc av\dt sogxubSQ {-o eslﬂml‘e {*'m«e -.Vat"yiy.ﬂ
Fep coduchion V\uw\l}u‘g Auv#ws @P?Algw?c_s
Awmerican . d‘£ E@;&w?o\ogy (2013) I?S(q) ACOS - 1S12
£or aau\ual M&\-\,\OAJO@\/ Z(ior esbVivaa g Rfﬁf

Brpun deba

OUMX feluwl feﬁtf@vcu afe ‘ ‘

QN Paf.e.z ea., A-Uce)ﬂkah\lt sh"a“eqiqg 'S HJQ eg(nmLiOh
o isease’s basic re/vfagq.uc“on nARbRA ! & \\AMQJ_

a-gv\os\r‘c. s]'uAY) Bull. Ma"L Brol. (102\)33 : 33

C..Vt vati Q.a- COM\V\WLG(‘Y oNn che uyZd'P 'H»Q Feff‘oduc;bon

AU W~ R Auri Yoo Covid -1 Pamh.wac,
540&“41‘(&1 Helr:?cl_\ ' Med}a_f ReseamL\(Zozl)og(zfz‘é’_?zza

F Vanny @.a.,0n Lhe use agqread{.ﬂ,l fuwan ol NO32C

ﬂ"l Aaka 4o esh) m‘j ) Fep roducHon i@"
Sc‘nele'g;\, P-Qforl-s. (”a Ul e )(’2_021) W 2328

H. ““»Liuf%g.c—hawell, The efﬁechve I‘Q_Prodw.l loh wawber @l

a prelude + Shakbis Fead eskinalion Jc‘!“'*ﬁ*ﬂ‘@pevopﬂmk
P ; 320 Ewe G. Chowel e'q.,e();Lor;'

epidamic tremds, pp 10
M(&\'\'{m\ l‘cwl. awd 'S}-a‘-l";“(.o./l Es“whou App“oqc.ko_g

Tw Ep?.«lﬁw:olac”, S#’N'V\qu‘, 2009



