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This supplementary material consists of three sectiorstifive present the formal
mathematical underpinnings of our work, which are necgskarreproduction of the
results; secondly, we present a supplementary figure oftsgtysanalysis; and finally,
we present the full system offtierential equations that defines our model.

1 Mathematical model

1.1 Probability of a network event

Suppose we have a network node in a stafeom which it ‘recovers’ at ratg, and which
‘transmits’ its state to a neighbour currently in statat a rater. We then define

p(t) := Pr(Transmission happened at some time t) ,

1
q(t) := Pr(The system remains in the st4te»> y at time t). @)
This system is then described by the equations
d
& =~ 9a,
2)
9 o)
. Tq(t) .
This has the solution
— g (r+ot _ T (1_ oot
q) = e 9 p(t) T+g(1 e (o) (3)

So clearly, the final probability of transmissiontgr + g) and the expected number of
transmission is

(number of transmissiohs- n ‘ , 4)
T+Q

for a node withn links.



1.2 KeepingRy, Rp constant

We consider two ways to fit our network rates to reproductiombers. For the first of
these, we define the relevant type reproduction numbergghrthe ‘early growth’ of the
system, defined through linearisation of the pairwise systeing the following Ansatz:

[1]=%01,
[A] = [Alt=o + Ka[l] , (5)
[AB] = [AB]tzo + k/_\B[l] .

We then define

r = Tikis , rp := 7ikes , fo:=r +rp. (6)
o] Op

These ‘early growth’ reproduction numbers can then be sbetdesired values iy, Rp.
Substituting these together with the linear Ansatz andrigigaterms of ordet (t)? and
higher allows us to fix, rp. It is worth noting that during the early part of an epidemic,
the growth of all disease compartments is governed by jusMadthusian parameter, and
sor, andrp should be interpreted as an natural, approximate appamgohof population-
level disease growth to each disease class rather thanraugyeesult for prodromal and
infectious reproduction numbers on networks.

An alternative approach is to hold constant the literal eig number of secondary
infections created by a single infectious individual in 8yfsusceptible population (the
textbook definition oRy), which we write as

nr Ntp
R = , Rp = , Ro:=R +Rp. 7
| T|+g| P TP+gP 0 | P ()

The reasoning behind these definitions is expounded in @edtil above. We note
that contact network structure will modify (7) after thetiai generation, however any
individual-level measurement in the release scenario weansidering will almost cer-
tainly still be before this modification.

1.3 Improved closure methods

The unclosed pairwise equations, generated automaticaity rules using Mathematica
6.0 code, are included in section 3 below. To integrate thagproximations linking
triples and pairs are needed.

Our code relies on a novel method for closure of triples. \Wlilee prevalence of\B]
is being modified by the action of@ uponB, the following approximation significantly
improves the behaviour of the pairwise system during nurakimtegration:

[ABI[BC] | s [ABI[BCI[CA] )
n[B] [Al Za([aB][aC]/[a]) ]

We found that even sophisticated software such as Mathematsing adaptive algo-

rithms for ODE integration and a working precision of 50, gawnacceptable performance
for the sheer number and complexity of equations involvedgustandard closure. This

problem was avoided for the improved closure above.

[ABC] ~ (- 1)((1—¢) @)



1.4 Escape from control region

If we suppose that the control region exerts an externakfofénfection, f (t), over time,
then the probability of escape over tinf¥f), is given in terms of this force of infection

by _
h(t) = (1-h(®) ) - (©)

This model is generally tractable in the sense that (9) cantbgrated directly to give
ht) = 1— e b fudu ’ (10)

however we need a full expression for the force of infectighich is

1) =1 (e [P+ (L= 0n ) (1)

1.5 Trade-df for optimisation

We start by making the following definitions for final escapelability, attack rate and
proportion vaccinated im-ary dfected regions:

h = lim h(t,m) RD = IM[Rfim , v = IMm[V]em . (12)
The expected total deaths from an outbreak in one regiorers th
T := R+ VD, + M(1- (1 - ho)"™) (R&5 + V&5, , (13)

whereM is the number of other regions of the same type as the inititdreak region,
shown in Figure 3(a) of the main texR? and V? are calculated by modifying both
lvip and Eq to one case, as in Table 1 of the main text. The equivalentessmn for a
dispersed outbreak is

Tg := (Mo + max(M + 1 - Mo, 0) (1 — (1 — h,)Y™+-M)) (R + V@5,) . (14)



2 Supplementary figure
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Figure 1: Hfects of varying network and disease parameters on cumellasivape prob-
ability.



3 Complete system of unclosed ODEs

[E]o = Eo
[Slo=(N-Eg)(1-7)
[Svlo = (N - Eo)y
Ean

[EElo=

Eon(N — Eo)(1 - )

N
Eon(N — Eo)y

N
Eon(N - Eo)(1-7)
N
n(N — Eo)?(1 - y)?
N
n(N — Eg)*(1 - y)y
N
Eon(N - Eo)y
N
n(N — Eg)*(1 - y)y
N
_CEN2.2
[SvSv-]o _ W
[E] = - gelE] - p[EQ] + 7 [SI]
+ TP[SP] + T [Svl] + TP[SVp]
[ET] = —0e(1 - &)[Er] - geer[ Er]
_ + p[EQ]
[1] = —all] +9ge(1-6)P]
_ - p[IQ]
[O] = - go(1 - &)[Q] - goea[O]
+p[SQ] + p[SvQ]

[ES]o =

[ESv]o =

[SE]o =

[SS]o =

[SSv]o =

[SvE]o =

[SvS]o =




[P] = gelE] - gp(1 - O)[P] - p[PQ]
= gpf[P1O([I] + [R] - lig)
[Q] = ge(1 - )[Er] - 9ol Q] +p[1 Q]
+ p[PQ] + grf[PIO([1] + [R] - lrig)
[Rl = ai[1] + golQl
[S] = go(1 - &)[O] - 71[SI] - p[SP]
- p[SQ]
[Sv] = - T|[8v|] - TP[SVP] —P[SVQ]
—vO([I] + [R] - luig)®([Sv])
[V] = geez[Ex] + goea[O] + vO([1] + [R] - luig)®(SV])
[EE] = — 2ge[EE] — 20[EEQ] + 27[ESI]
+ 21p[ESP] + 27,[ESyI1] + 2rp[ESVP]
[EEr] = — ge[EET] - ge(1 - &)[EET]
— gee2[ EEr] + p[EEQ] - p[ErEQ] + 7 [ErSI]
+ 1p[ETSP] + 7 [ErSvl] + mp[ET SV P]
[El] = - gelEl] - ai[El] + gr(1 - 6)[EP]
+71[SI] +7i[Svl] - p[EIQ] - p[IEQ]
+ 7[ISI] + 7p[ISP] + 7, [ISyI] + 7p[I SV P]
[EO] = - ge[EO] - go(1 - €)[EQ]
— goe[EO] + p[ESQ] + p[ESVQ] — p[OEQ]
+ 71[OSI] + 7p[OSP] + 7,[OSy 1] + 7p[OSy P]
[EP] = ge[EE] - ge[EP] - gp(1 - 6)[EP]
+ 7p[SP] + 7p[SvP] - p[EPQ] - p[PEQ]
+ 1[PSI] + [ PSP] + 7,[PSyI] + 7p[PSy P]
— gpf[EPIO([1] + [R] - liig)



[EQ] = ge(1 - &)[EEr] - ge[EQ] - 9olEQ]
— p[EQ] + p[EIQ] + p[EPQ] - p[QEQ]
+11[QSI] + 7e[QSP] + 71[QSy 1] + [ QSVP]
+ gpf[EPIO([1] + [R] - lirg)
[ER] = gi[El] + 9o[EQ] - ge[ER] - p[REQ]
+ 71[RSI] + 7p[RSP] + 7,[RSyI] + 7p[RSVP]
[ES] = go(1 - &)[EQ] — ge[ES] - 1i[ESI]
— tp[ESP] - p[ESQ] - p[SEQ] + 7/[SSI]
+ 1p[SSP] + 7[SSyI] + p[SSVP]

[ESV] = — GelESV] — =—=0([1] + [R] - lig)O(SVDIESV]
[Sv]

—711[ESvl] — 7p[ESVP] — p[ESVQ] — p[SVEQ]
+ 11[SySI] + 7p[SvSP] + 7[SySvI] + mp[SvSvP]

[EV] = gee[EEr] + goea[EO] — Ge[EV] - p[VEQ]
+ 7 [VSI] + 7p[VSP] + 7[VSyI] + mp[VSVP]
+ i 7[ESVIO] + R - lig)O(Sv])

_ v

[EvE] = - Oe[ErE] — ge(1 - &)[ErE]
— gee2[ ETE] + p[EEQ] - p[ErEQ] + 7 [E7SI]
+ p[ETSP] + 7[ETSvl] + tp[ET SV P]

[ErEr] = - 20e(1 - &)[ErEr] - 20 ErEq]

+ 2p[ErEQ]

[Erl] = - glErl] - ge(1 - &)[Erl]
— gee[Erl] + 9p(1 - O)[ExP] - p[Ex1Q]
+pllEQ]



[ErO] =

[ExP] =

[ErQ =

[ErR] =

[ErS] =

[ErS\] =

[ErV] =

[IE] =

— do(1 - &)[ErQ] — goear[Er O]

— ge(1 - &)[ErO] - gee2[ Ex O] + p[ErSQ]

+ p[ErSvQ] + p[OEQ]

Oe[ETE] - 9e(1 - €)[ErP] — geez[E1P]

= gp(1 - O)[ErP] — p[ExPQ] + p[PEQ]

= gp0[ErPIO([1] + [R] — lvig)

plEQ] + ge(1 - &)[ErEr] — go[Er Q]

- 0e(1 - &)[ErQ] — gee2[ Ex Q] + p[Er1Q]

+ p[ErPQ] + p[QEQ] + grb[Ex PIO([1] + [R] - luig)
ai[Erl] + go[ErQ] - ge(1 - &)[ExR]

- gee[ ErR] + p[REQ]

Jdo(1 - &)[ErQ] - ge(1 - &)[ErS]

— Oe€[ErS] — 71 [ErSI] — 7p[Er SP] — p[ErSQ]
+ p[SEQ]

— 0e(1 - &)[ErSv] — gee2[ETSv]

— ——0([1] + [R] - luig)O(ISV)[ErSv] - 71 [ErSyl]
[Sv]

— 7p[ErSvP] - p[ErSvQ] + p[SvEQ]
ge€2[ ETEr] + goa[Er QO] - ge(1 - &)[ErV]
— gee2[ ErV] + p[VEQ] + == [ErSv]O([1] + [R] - l4ig)O([Sv])

[Sv]
— Qe[lE] = ai[1E] + 7 [18]
+7[1Sv] + gr(1 - O)[PE] — p[EIQ]
—p[lEQ] + 7 [ISI] + mp[ISP] + 1[I SvI]
+ 1p[I Sy P]



[lEr] = — g/[IEr] - ge(1 - &)[1Ev]
- Oe&[lEr] + gp(1 - O)[PEr] — p[ErIQ]
+p[IEQ]
[11] = - 2g[11] + ge(1 - O)[IP]
+gp(1 - 6)[PI] - 20[11Q]

[10] = - g[10] - go(1 - e)[I1O]

- goea[l0] + gp(1 - O)[PQ] + p[1SQ]
+p[1SvQ] - p[OI Q]

[IP] = gellE] - gi[I Pl — ge(1 - 6)[1P]

+ ge(1 - )[PP] — p[IPQ] - p[PIQ]
—~ ged[IP1O([1] + [R] - lirig)

[1Q] = ge(1 - &)[1E7] - gi[I Q] - gol1 Q]
—p[1Q] + gp(1 - )[PQ] +p[11Q]
+p[IPQ] - p[QIQ] + geb[I PIO([1] + [R] - lrig)

[IR] = ai[11] + gol1 Q] - Gi[IR] + gr(1 - O)[PR]
- p[RIQ]

[1S] = go(1 - e)[10] - gi[IS] - 7/[IS]
+gp(1 - O)[PS] — 7[ISI] — 7p[I SP]

— p[1SQ] - p[SIQ]

[1Sv] = —ailISv] - 1i[1Sv] = = O([1] + [R] - luig) O[SV 1SV]
[Sv]

+gp(1—9)[PSV] —T|[|Sv|] —Tp['SVp]
- p[1SvQ] - p[SvIQ]



[1V] = geell E1] + Goer[1O] = Gi[1V] + gp(1 - 6)[PV]

—pIVIQ] + = [1S\]O([1] + [R] - lig)O(Sv])
[Sv]

[OE] = - ge[OE] - go(1 — €1)[OFE]
~ Goer[ O] + p[ESQ] + p[ESyQ] - p[OEQ]
+ 7 [OSI] + tp[OSP] + 7[0Sy 1] + p[OSyP]
[OEr] = — go(1 — &)[OEr] — goer[OEr]
- 0e(1 - &)[OEr] — gee[OEr] + p[ErSQ]
+ p[ErSvQ] + p[OEQ]
[O1] = - i[OI] - go(1 - &)[OI]
- 0oer[Ol] + gp(1 - O)[OP] + p[1SQ]
+p[1SvQ] - p[OI Q]
[00] = - 2go(1 - &)[O0] - 2goes[OO]
+ 2p[0SQ] + 20[0S\ Q]
[OP] = ge[OE] - go(1 — €)[OP] — goes[OP]
— gp(1 - )[OP] — p[OPQ] + p[PSQ]
+p[PSvQ] - grB[OP]O([1] + [R] — lirig)
[OQ] = ge(1 - €)[OEr] - go[OQ] - go(1 — €)[OQ]
— goer[OQ] + p[SQ] + p[SvQ] + p[OI Q]
+ p[OPQ] + p[QSQ] + p[QSVQ] + ge[OPIO([I] + [R] = lyig)
[OR] = g[O1] + go[OQ] - go(1 - €)[OR]
- goe1[OR] + p[RSQ] + p[RSVQ]
[0S] = go(1 - €)[O0] - go(1 — €)[O0S]
- 0o€e1[OS] — 7 [OSI] - 7p[OSP] — p[OSQ]
+p[SSQ] + p[SSyQ]



[0Sv] = - go(1 - &)[OSy] - goea[OSy]

— ——0([1] + [R] - luig)®([SV)[OSy] - 71[OSy]
[Sv]

~ 5[OSy P] - p[OSyQ] + p[SvSQ] + p[SvSvQl
[OV] = gee[OEr] + goer[00] — go(1 — €1)[OV]

— goea[OV] + p[VSQ] + p[VSyQ] + =—[0Sy]O([1] + [R] - lig)O(Sv])

. [Sv]
[PE] = ge[EE] - ge[PE] - gp(1 - 0)[PE]
+ 7p[PS] + 7p[PSv] - p[EPQ] - p[PEQ]
+ 1[PSI] + [ PSP] + 7,[PSyI] + 7p[PSy P]
— gpf[PE]O([1] + [R] - lirg)
[PEr] = ge[EET] - ge(1 - &)[PE+] — gee PET]
— 0p(1 - 6)[PET] — p[ErPQ] + p[ PEQ]
— gpf[PET10([I] + [R] - lig)
[PI] = ge[El] - gi[PI] - ge(1 - O)[PI]
+ gp(1 - 6)[PP] - p[IPQ] - p[PIQ]
— gef[PI1O([I] + [R] - lig)
[PO] = ge[EO] - go(1 - €)[PO] — goea[ PO
— gp(1 - 6)[PO] - p[OPQ] + p[PSQ]
+ p[PSvQ] — gpf[POIO([1] + [R] — luig)
[PP] = ge[EP] + ge[PE] - 2gp(1 — 6)[PP]
— 2p[PPQ] - 2gpf[PP]O([1] + [R] - lirig)
[PQ] = ge[EQ] + ge(1 - &)[PET] — go[PQ]
— p[PQ] - ge(1 - O)[PQ] + p[PI Q]
+ p[PPQ] - p[QPQ] + gpf[PP]O([1] + [R] - lig)
~ g8 PQIO([1] + [R] - luig)



[PR] = ge[ER] + 9i[PI] + go[PQ] - gr(1 - O)[PR]
— p[RPQ] - gpd[PRIO([1] + [R] - lirig)
[PS] = ge[ES] + go(1 - &)[PO] - 7p[PS]
- gp(1-0)[PS] — 7,[PSI] — 7p[PSP]
~ p[PSQ] - p[SPQ] - ge[PSIO([I] + [R] - luig)
[PSy] = ge[ESv] - 7o[PSv] - ge(1 - 6)[PSy]
- 11[PSvI] = 7p[PSyP] - p[PSvQ] — p[SvPQ]

— gef[PSVIO(I] + [R] - lig) ﬁ[PsV]@xm +[R] = lig)®([Sv])
[PV] = ge[EV] + ge&[PE+] + goer[PO] — gr(1 — 6)[PV]

4

— p[VPQI - ged[PV]O([I] + [R] — ltig) + == [PSvIO([I] + [R] - lig)O([Sv])

. [Sv]
[QE] = ge(1 - &)[ETE] — ge[QE] - go[ QE]
— p[QE] + p[EIQ] + p[EPQ] - p[QEQ]
+71[QSI] + 7p[QSP] + 7, [QSvI] + 7p[QSvP]
+ grO[PE]O([1] + [R] — luig)
[QEr] = ge(1 - &)[ErEr] + p[QE] — 9ol QEr]
— 0e(1 - &)[QET] — gee2[ QEr] + p[Er1 Q]
+ p[ErPQ] + p[QEQ] + grf[PE]O([1] + [R] - ltig)
[QI] = ge(1 - &)[Erl] - a[Ql] - g0l QI]
= p[QI] + 9p(1 - 0)[QP] + p[11Q]
+ p[IPQ] — p[QIQ] + gpO[PIO([I] + [R] — ltrig)
[QO] = ge(1 - &)[ErO] - 9ol QO] - go(L ~ &2)[ QO]
— goar[ QO] + p[QS] + p[QSv] + p[O1 Q]
+ p[OPQ] + p[QSQ] + p[QSvQ] + grf[POIO([1] + [R] — lwig)



[QP] = ge(1 - &)[ErP] + Ge[QE] - 9ol QP
— p[QP] — gp(1 - 6)[QP] + p[PIQ]
+ p[PPQ] - p[QPQ] + gpd[PP]O([1] + [R] — lig)
— gpf[QPIO([1] + [R] - lirig)
[QQ] = ge(1 - &)[ErQ] + p[1Q] + p[PQ]
+ 0e(1 - &)[QEr] + p[QI] + p[QP]
~ 290[QQ] + 20[QIQ] + 20[QPQ] + grb[PQIO([1] + [R] — lig)
+gpf[QPIO([1] + [R] - lirig)
[QR] = ge(1 - &)[ErR] + gi[Q!] + go[QQ]
~ 9ol QR + p[RIQ] + p[RPQ] + geb[PRIO([1] + [R] - luig)
[QS] = ge(1 - &)[ErS] + go(1 - &)[QO]
~ golQS] - p[QS] - 7i[QSI] - 75[QSP]
- p[QSQ] +p[SIQ] + p[SPQ] + ged[PS]O([1] + [R] — lig)
[QSv] = ge(1 - &)[ETSv] — golQSv] - p[QSV]
— 71[QSvI] - 7p[QSvP] - p[QSVQ] + p[SvI Q]

+ p[SvPQ] + GefIPSVIO([1] + [R] = lig) — =

[Sv]
[QV] = ge(1 - &)[ETV] + gee[ QEr] + goer[ QO]
- golQV] + p[VIQ] + p[VPQ] + gpf[PV]O([I] + [R] - ltig)

+ ﬁ[QSV]G)([I] +[R] = luig)®([Sv])
Vv

[RE] = gi[I E] + do[ QE] — Ge[RE] — p[REQ]
+ 7 [RS'] + TP[RSP] + T [RSV|] + TP[RSVP]
[REr] = 9i[I Er] + 9ol QEr] - ge(1 - &)[RE7]
— ge€2[RE+] + p[REQ]

[QSVIO([I] + [R] - lig)O([Sv])



[RI] = gi[11] + 9o[QI] — Gi[RI] + gr(1 — H)[RP]
- p[RIQ]
[RO] = gi[10] + go[QO] — go(1 — €)[RO]
- goe1[RO] + p[RSQ] + p[RSyQ]
[RP] = gi[IP] + golQP] + ge[RE] — gp(1 — 6)[RP]
— p[RPQ] - gpd[RP1O([1] + [R] - lirig)
[RQ] = gi[1 Q] + golQQ] + ge(1 - &)[RET]
~ 9o[RQ] + p[RIQ] + p[RPQ] + geb[RPIO([1] + [R] - luig)
[RR] = gi[IR] + 9ol QR] + G [RI] + go[RQ)
[RS] = gi[IS] + 9ol QS] + go(1 — &)[RO]
— 1[RSI] — 7p[RSP] — p[RSQ]
[RSy] = ai[ISv] + 0o[QSv] — 7 [RSyI] — 7p[RSVP]

- PIRSVQ) - 55 [RSVIO + [R] ~ i) O([Sv])
]

[RV] = gi[IV] + 9ol QV] + ge2[RET] + goer[RO]

+ ——[RSVIO(I] +[R] - lig)O(Sv])
[Sv]

[SE] = go(L ~ e2)[OE] — ge[SE] - 7 [ESI]
— 7p[ESP] - p[ESQ] - p[SEQ] + 71[SSI]
+ 7p[SSP] + 7[SSvI] + mp[SSy P]

[SEr] = go(1 — €)[OE+] - ge(1 - €)[SEr]

— Oe€[SEr] — i [ErSI] — 7p[E7r SP] - p[ErSQ]
+ p[SEQ]

[SI] = go(1 ~ &)[O1] - gi[SI] - 7[SI]
+ gp(1 - 0)[SP] — 7 [ISI] — 1[I SP]
- p[1SQ] - p[SIQ]



[SO] = go(1 - €)[O0] - go(1 - €)[SO]
— 0o€1[SO] — 7 [OSI] — 7p[OSP] — p[OSQ]
+ p[SSQ] + p[SSvQ]
[SP] = go(1 - €)[OP] + ge[SE] - 7p[SP]
— gp(1 - 0)[SP] — 7,[PSI] — p[PSP]
— p[PSQ] - p[SPQ] - geb[SPIO([I] + [R] - luig)
[SQ] = go(1 - &)[0Q] + ge(1 - &)[SEr]
~ go[SQ] - p[SQ] - 7i[QSI] - 7p[QSP]
— p[QSQ] + p[SIQ] + p[SPQ] + geb[SPIO([1] + [R] - lrig)
[SR] = go(1 - €)[OR] + ai[SI] + go[SQ
— 11[RSI] — 7p[RSP] — p[RSQ]
[SS] = go(1 - &)[0S] + go(1 — &)[SO]
— 27,[SSI] - 2rp[SSP] — 20[SSQ]
[SSv] = go(1 — €)[OSy] — 71 [SSvI] - 7p[SSVP]
- p[SSvQ] — 71 [SvSI] = 1p[SvSP] - p[SvSQ]

- ﬁ[ssv]@)(m + [R] = luig)®([Sv])
[SV] = go(1 - &)[OV] + gee[SEr] + goer[SO]
—7[VSI] - 7p[VSP] - p[VSQ] + ﬁ[ssvw([l] + [R] = lig)®([Sv])

[SVE] = — Ge[SVE] — —=0([1] + [R] = luig) @Sy SVE]
[Sv]

— 7[ESvI] = 7p[ESVP] — p[ESVQ] - p[SVEQ]
+ T [Svsl] + TP[SVsP] + T [Svsv|] + Tp[Svsvp]
[SVEr] = - ge(1 - &)[SvEr] - gee[SvET]

— ——0([1] + [R] - luig)O(SV)[SvEr] - 71 [ExSyl]
[Sv]

— 7p[ErSvP] — p[ErSvQ] + p[SvEQ]



[Sv1] = - ai[Svl] = 1[Sv1] = 5O +[R = lig}O(SVISV!]
J

+0p(1 - O)[SvP] — 7 [ISvI] — Tp[ISVP]
‘ - p[I1SvQ] — p[SvI Q]
[SVO] = — go(1 - €1)[SvO] — goe1[SvO]
- ﬁ@([l] + IRl = luig)O(SV])[SvO] - 71[0SyI]
— 1p[OSyP] - p[0SyQ] + p[SvSQ] + p[SvSvQ]
[SvP] = ge[SVE] — 7p[SvP] — ge(1 - 6)[SvP]
— 1[PSvl] = 1p[PSyP] — p[PSyQ] — p[SyPQ]
— ge[SyPIO([1] + [R] = luig) - ﬁ[SVP]@)([I] +[R] = lig)®([Sv])
[S\./Q] = 0e(1 - &)[SvET] — 90[SvQ] - p[SvQ]

—1[QSyI] — 7p[QSVP] — p[QSVQ] + p[SvIQ]
+ p[SVPQ] + geb[SyPIO([1] + [R] = lig) — ——=[SvQIO([1] + [R] - lig)O([Sv])

_ [SV]
[SVR] = gi[Sv!] + 9o[SvQ] — 71[RSvI] — 7p[RSVP]
— p[RS\Q] - ﬁ[SVR](B([l] + IRl = luig)®([SV])
[SvS] = go(1 - &)[SvO] - 7i[SSv!] - 76[SSVP]

- p[SSvQ] - 7[SvSI] — 7p[SvSP] - p[SvSQ]

- ﬁ[svs]@)(['] +[R] - luig)®([Sv])
[SvSv] = - 211[SySv!] - 276[SvSvP] - 20[SvSvQ]
_ 2[SySvIO([I] +[R] - luig)([Sv])
_ [Sv]
[SvV] = gee2[SvET] + doer[SvO] — 71[VSyI] = 7p[VSyP]
- p[VSVQl + ﬁ[svsv]@)(['] +[R] - Lig)®(Sv])

v
_ m[SVV](a([l] +[R] = luig)®([Sv])




[VE] = ge&[ETE] + goer[OE] - ge[VE] - p[VEQ]
+ 7 [VS'] + TP[VSP] + 7 [VSVl] + TP[VSVP]

+ ——[SVEIO([I] + [R] - l4ig)®(Sv])
[Sv]

[VEr] = ge&[ErEr] + goer[OEr] - ge(1 - €)[VEr]

— gee2[VET] + p[VEQ] + ﬁ[SVET](B([l] + [R] = luig)®([SV])

[VI] = geelErl] + goeu[O1] — gi[VI] + go(1 - 6)[VP]
—p[VIQ] + ﬁ[svu@(m + IRl = luig)O([SV])
[VO] = gee[ErO] + goer[00] — go(1 — €1)[VO]

— goaa[VO] + p[VSQ] + p[VSyQ] + ﬁ[svom([l] + [R] = lig)®([Sv])

[VP] = ge&[ErP] + goer[OP] + ge[VE] — gp(1 - 6)[VP]

— p[VPQ] - gpf[VPIO([1] + [R] - liig) + ﬁ[svm@([l] + IRl = luig)®([SV])
[VQ] = gee[Er Q] + goer[OQ] + ge(1 — &)[VE+]

— golVQ + p[VIQ] + p[VPQ] + gef[VPIO([1] + [R] - liig)

+ ——[SyQe([1] +[R] - lvig)O([Sv])
[Sv]

[VR] = gee[ErR] + goea[OR] + @i [VI] + go[VQ]

N [SL[SVR](D([I] + [R] = lvig)®([Sv])
vl

[VS] = geeETS] + goer[0S] + go(1 — 1)[VO]

—7[VSI] - 1p[VSP] - p[VSQ] + ﬁ[svsw([l] + [R] - luig)O(Sv])

[VSy] = geelErSv] + goea[OSy] — 71 [VSyl] - 76[VSyP]

~IVSVQl + 5 [SvSVIO( + [Rl ~ lig)O(SV)
J

- @[VSV]®([I] + [R] = ltig)®([Sv])
[VV] = gee2[ETV] + goer[OV] + ge&s[VEr] + goer[ VO]

+ 15 71SWVIO(I + R~ lug)O(IS]) + £~ IVSVIO(] + [Rl - lig)O([SV)
7 [Su]



