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Proof of Proposition [T}
Using the steady-state utilities we find that U7 > U%C wheny < Y1 = ¢0 (z + 2) /(1 + ¢52). We

can see tha dd%, % > 0. Moreover,

ﬁ_5(w+z)(1+¢62)—¢5(m+z)52 Oz +2)
dé [+ $02)2 1+ 0%

Derivation of Contagiousness Curve (C'O).
We know from Proposition|[I]that for y < Y; individuals choose SI, and therefore never go out. For
y > Yj individuals choose GO. Let wf ojo denote the fraction of these individuals at time ¢ that is not

infected and goes out, wC!! the fraction that is infected (but asymptomatic) and goes out, and ! L the

fraction that is ill and stays home. By definition, th on th oy wllt = 1. Moreover, everyone who
LL — wtci 01|1. The portion ¢ of people that were uninfected in
t — 1 and went out, are infected (but asymptomatic) in ¢: th on _ <bth_ 01|0. In the steady-state we have
o =wf =wf | =wf , = .. k={G0|0,GO|1,ILL}. Consequently, the equilibrium is defined
by (i) @O0 4+ @GO 4 Ll = 1, (i4) w!ll = @&ON, and (i) @Ol = ¢wOI0. Using (ii) in (i)

GO0 _ 1 _ GOJ1 GOl _ _¢ GOolo _ _ 1
0=1 | | —1+2¢.Consequently,w | = T990

is ill in ¢ was asymptomatic in ¢ — 1: @

. Using this in (47i) yields w
GO0 Goll

we get @ 2w

Using the expressions for w and @ , we get
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Note that uco(0) = 0. Moreover,

Proof of Proposition [2}
Solving ¢7n (1) for p we get

pIN(}) = T [1—(1—¢)M

Note that 175 (0) = 0, gy (1 — AM) =1, and

duin(e) 1 1 L
i e b v A Sk O

Thus, urn (1 —AM) =1 > ¢ > pco (¢). Moreover, we have jurx(¢) < pco (¢) for small ¢ when

durn (o) dpco (¢)

Y AT =9 .
o ’¢O i Lo (x + 2)

This condition is equivalent to

v 1 [duco (¢) - 1 -1
M>M= - =——10 .
[l - e o)
Thus, for M > M there exists a stable equilibrium with ¢* > 0. For M < M the only equilibrium is
¢* = 0. Finally note that d“glijx/[(qs) < 0and d“’dijg\(qs) > 0. O

Proof of Proposition [3}
Recall from Proof of Proposition [1| that UST > U%C when y < Y} = ¢6 (z +2) /(1 + ¢52).
Moreover, comparing the other expected utilities we get

SI TE . oo P [Bx + 2]+ ¢
U > U 1fy<Y17$(1—a3)+¢(6+52)’
6 [1—6 (¢ (1 —ad) +¢6%)] (x4 2) — [#0 (Bx + 2) + ] [6 + ¢6 (1 — 6?)]
1—¢(1—ad) (1+¢d) — ¢33+ (1 — 6 (¢ + ¢52)) 5] '

UTE > Uit y> Y, =



Note that )A/l is defined by UTF — UST = 0, where UST = 0. Implicitly differentiating ?1 wrt. k=

¢, a, 3, we get % = —a%ZE/a%;E, k = ¢, a, 8, with % < 0 and % > 0. Thus, % > 0.
Moreover, 172 is defined by USC — UTF = 0. Implicit differentiating )72 wrt. k=c a,f,
<0
—N
R 6UTE
v Ok

- Ok __ k=ca,
&k~ ey [#(1—ad) +607] + 0B Rl

34600102 1 — 5 [¢ (1 — ad) + ¢o2]

T(«, 8) is decreasing in «v and increasing in (3. Consequently, it is sufficient to evaluate the denominator

at « = 0 and § = 1 to show that it is positive. We get

(1+ 662)

T =5 =)

Thus, the denominator is strictly positive for all «, 5 € [0, 1). Consequently, % < 0.

Next, we derive the optimal choices for different values of z. Suppose for a moment that c is suffi-
ciently low, so that some individuals choose T'E (i.e., 3/}2 > 571 for some z > 0). Forc =0and z = 0
we find that Yy (z = 0) < Ya(z = 0) if

0<¢(l—ad)— B+ ¢s2(1-p).

Note that the RHS of this condition is decreasing in « and . Evaluating this condition at the highest

possible values of o and 3, « = 8 = 1/2, this condition becomes
— 1- 1—- 1,5 — - 9
0<¢ 1—56 —§¢+§qﬁ6 & 0<¢(1-96)+ 98,

which is clearly satisfied. Thus, Y1(z = 0) < Y3(z = 0) for all v, 8 € [0,1/2). Next, we show that
Yi(z = 0) > Yi(z = 0) for ¢ = 0, which is equivalent to

d(1—ad)+¢(B+6%) >B(1+¢5%) < 1>pB+ad

Note that o, 5 < %, so that this condition as satisfied. Thus, Y1(z = 0) > 171(2 = 0) for c = 0.

Moreover, 2

ayy
’dz>dzlf

o) .90
O(1—ad)+¢(B+6%) 1+ ¢d?

& 1>¢(1—ad)+e¢8.



Note that the RHS is decreasing in « and increasing in . Thus, if this condition is satisfied for & = 0
and § = %, then is it also satisfied for all a, 8 € [0, %) Evaluating this condition at « = 0 and § =
we get 0 > —%qb, which is clearly satisfied. Thus, an > %. This implies that for sufficiently low c,
there exists a threshold z*, so that Y (2*) = Yi(2*). Atz = 2* we have UPC = UTE = ST =,
and therefore, Y] (z*) = 171( *) = 172( *), with Yi(z ) < Ya(z ) for z < z*. Consequently, individuals
choose (i) SI forall y < Y1, (ii) TE forall Y} <y < Ya, and (iii) GO for all y > Ys. For z > z* no
one chooses T'E.

Finally, z* is defined by 1?1(2*) - %(Z*) = 0, or equivalently ﬁ(z*) —Y1(2*) =0 (as U%C (2*) =
UTE(z*) = UST = 0); see Proof of Propositionfor Y1). Implicit differentiating z* w.r.t. ¢ we get

¥ Ay, _ dy;
dz _ _ _dc dc

de dy, _ dyi’
dz dz

le >

where le > 0 and le = 0. Moreover, we have le , because

$o $o

F0-ah) o Trer O CUTAzTen

which is clearly satisfied. Consequently, " < 0. Moreover, note that lim,_, « Y1 oo and im0 }72 =
—o0. Thus, there exists a threshold ¢ so that 2*(¢) = 0. For ¢ > ¢ we have Y (z) > Ya(2) forall z > 0;

in this case no individual chooses T'F for all z > 0. O
Proof of Proposition 4}
Consider the individuals that choose T'E (i.e., Y1 <y < Yg for z < z*). Let 77G0|0 denote the

fraction of these individuals at time ¢ that is not infected and goes out (correct negative test), nGO|1
the fraction that is infected and goes out (incorrect negative test), 7, 5110 the fraction that is not infected

SI1

and self-isolates (incorrect positive test), 7;
ILL

the fraction that is infected and self-isolates (correct

positive test), and 7; GO\O_i_ntGOII +nSI\0+
SI1

ny o+ ntf LL — 1. Moreover, everyone who is ill in ¢ was infected (but asymptomatic) in ¢ — 1: !~
GOl 11
-1 +77t

negative test: 7, GOl _ oBn,_ GO‘O . Everyone self-isolating and being infected in ¢, went out in ¢ — 1, got

the fraction that is ill and stays home. By definition, n
L _

. Everyone going out and being infected in ¢, went out in ¢ — 1, got infected, and got a false-

infected, and got a correct positive test: 7; S =¢(1-0) ntG ?IO Everyone self-isolating in ¢ and being
uninfected, went out in ¢ — 1, did not get infected, and got an incorrect positive test: 7, ST0 _ P GO‘O.
In the steady-state we have n* = nf =nF | =nF , = ..., k = {GO|0,GO|1,SI|0,SI|1,ILL}. Thus,
the equilibrium is defined by the following equations: (i) 5&O10 4GOIt SO0 L ST L pILL — 7 ()

ILL _ nGO\l + 775”17 (ZZZ) GO|l _ ¢BnGO\O’ (w) nSI|1 — ¢(1 _ ﬁ) nG’O|0’ (U) nSI|0 — EOZUGO\O.

n
o e Golo _ 1 _ GOll — __ &b
Using (i), (ii%), (iv), and (v), in (7), we get n eraa” Consequently, 7 20ra”



The CO-curve is then given by

o [a()] s e (5) o)
i 10 (R)] + et [a(B) —o (7))
o 1420+ ga+B(1+20)0 @:Q(YQ)‘Q(“),(A.D
(1+ ) (1420 + ¢a) + (14 ¢B) (1+2¢) O’ 1_9(?2)
We get R R
duco (¢) _ Ouco (@) OYa | duco (¢) 0Y1 | duco (¢) B
&k~ ov, ok oy, ok T ok 0 FTool
Note that
dpco(9) _ B +20)[(1+6)(1+20+ )+ (1+68)(1+29)6]
00 [(1+6) (1426 + ¢a) + (1+ ¢B) (1 +2¢) 6]

(1426 + da + B (1 +2¢) O] [(1+¢5)(1+2¢)]
[(1+¢) (1426 + ¢a) + (1+ ¢8) (1+2¢) 6]

This is negative if

B(1+20) [(14+¢) (14204 ¢a) + (1+68) (1+26)0] < [1+2¢+da+5(1+26) 0] [(1+¢p) (1+20)]
& B1+0)(14+20+0a) < (1+¢8) (1420 + o)
s <

=4 1.

This is clearly satisfied. Thus, Ou CO(¢) < 0. We can also see that ag > 0 and ‘93(;) < 0. Thus,

2 1

9mco(@) () and 33(4)) > 0. We also know from Proposmonthat 0% < Oand 8Y1 >0,k=ca,p.
1

Y,
And we can see that 8“087‘2(‘1)) = 0. Moreover,

ouco () :¢$[(1+¢) (1+20+ ¢a) + (1+¢8) (1+2¢) O] — [142¢+ ¢a + 8 (1+2¢) O] (1+¢)$.
da [(1+6) (1426 +ga) + (1+68) (1+20) 0]

This is positive if

14+¢8)(1+20)0>(1+20)0(1+¢) < 1>0,



which is clearly satisfied. Thus, 6“%7‘;(@ > 0. Moreover,

dpco(¢) _  (1+426)0 [(1+¢) (1+2¢+da)+ (1+¢P) (1+2¢)6]
op [(1+¢) (1426 + da) + (1+ ¢8) (1 +2¢) 6]
[1+2¢+ ga+ B(1+2¢) 0] [¢ (1 +2¢) 6]

(14 6) (1+ 26+ 6a) + (1 +68) (1+20) 0]

This is positive if

(1+9¢) (14+20+¢a)+(1+¢8)(1+24)0 > [1+2¢+da+B(1+2¢)0]¢
& (14204 ¢a) + (1+2¢)O >0,

which is always satisfied. Thus, 6“07%() > 0. All this implies that % CO(d’) >0,k =c,apB.0

Proof of Proposition
Let w(y) denote the pdf of y. Note that U7 = 0. Taking the total derivative of W w.rt. k,

k=c a,f, we get
AW _ oW do' oW
dk — 0¢ dk ok

Recall from Propositionthat % > 0. Moreover,

(ZZ = {UTE ( ) GO (YQ)} (YQ) ‘?;2 UTE (?1) . <Y1> (?;1 N /;2 ag;EQ(y)

) aUGO
Yo

d¢

Aty = Y1 we have UTF (Y] ( ) UST =0, and aty = Y2 we have UTF (Y, ( 2) =pyGo (}A/g> Moreover,

oUGO [Py —d(z+2)] [0+¢6(1—02)] — [(1+¢0%) y — ¢d (x+ 2)] 6 (1 — 6?)
o9 [0+ ¢6(1—42)]°

I

which is negative if
[Py —6(x+2)] [6+¢6 (1—0%)] < [(1+¢6%)y— ¢ (z+2)] 6 (1—6°).

This condition can be simplified to 0 < (1 — &) y+(x + z) J, which is always satisfied. Thus, 2 a ¢> < 0.
Recall that U7 is defined by (@). Let

F = —c+¢a(y+oUTF) +¢ad (y+0UTE) + ¢B (6 (—z + 6 (y + SUTF)))
+¢B (y+6 (—z— 240 (y+0U""))) —U"".



We get

6[6]% = ¢ad + ¢add + ¢B56 + $B665 — 1= —[1 =6+ ¢d (1 — 6%) + das (1 - 6)] < 0.

Moreover, defining A = y + U, we get

oF

99

We can show that this is negative if

= —GA— abA+B (0 (—z+5A) +B(y+6(—x — 2+ 04)).

A+ adA+0(z—0A)+ B (6 —y) > 0.

Note that the LHS is increasing z. Thus, if this condition is satisfied for z = 0, it is also satisfied for all

z > 0. Evaluating this condition at z = 0, we get
TA+ adA —5%A+ B (6z —y) > 0.
We know that = > y for individuals that choose T'E. Thus, this condition is satisfied if
AA+abA—-3°A>0 & 1—a(l—-46)—4>0.

The LHS is decreasing in . Thus, we can evaluate this condition at the highest possible o, « = 1/2,
and get
1+0—25°>0.
—_——
=U(4)

Note that W(J) is increasing in ¢ for 6 < 1/4, and decreasing in ¢ for 6 > 1/4. Moreover, we have
U(0) =1 > 0and ¥(1) = 0. Thus, this condition is satisfied for all 6 € [0,1), so that ‘g—f; < 0.

Consequently,
0
——
oF
oUTE a7
___ 9 <0.
1)) oF

aUTE
N——
<0

This implies that 47 < 0.

. . . GO
Likewise, noting that 8%% =0, we get

MW [ (1) - 090 (7))o (72) D2 -7 (7)o (1) B4 [0 sy



Again, at y = 171 we have UTE (Y] < 2 = UST = 0, and at Yy = Y2 we have UTF (Yz) = pyGo (?’2)

Moreover, recall from Proposition [3| that dd},? > 0 and d;/,f < 0. We can also immediately see that

UE < 0. Thus, 2V < 0. All this implies that & < 0, k = ¢, , 8.0

Proof of Proposition [6}

First, recall from Propositionthat ék 28 > 0 and dYQ(O‘ 8 <0,k = a,B. Thus, Y (0,0) <
Y1 (o, B), and Y5 (0,0) > Y5 (a, B), for a, 8 > 0.

The number of individuals that go out (GO) and are infected, is given by

NGO = mGon [(1 —g) [1 —Q (?2 (a,ﬁ))] w: [1 —Q (}72 (0,0))” .

The number of individuals that test (I'E’) and are infected (false negative test), is

NIE =y (1= ¢) [2 (R (e, 8) - 2 (T (@.8))] +€[2 (20,0)) - 2 (720,0))]] -
The total number of people going out (GO and T'E with negative tests), is given by

N - (wGolo v wGO“) [(1 —¢) {1 —Q (ffg (a,ﬂ))} - [1 —Q (572 (0,0))H
+ (10 4 o) [ - [2 (T (e, 8) - 2 (Vi (0,8))] +€[2 (T2 0,0)) - 2 (72 0,0)) ] -

The CO-curve is therefore given by

peo(¢) = NIGO;\LINITE-
We get
ducote) _ |~=eNaR (T) + ol [an (71) + a0 (%)]| ¥
e [v)°
NGO + NTP] [~ (@990 + 201) AQ (V) + 5001 [0 (%) + a0 (11)]]
) N |

where AQ (A ) =Q ()A/l (0, O)) —Q (f’l (o ,6’)) < 0and AQ (}72> =Q (17'2 (0, 0)) —Q (172 (v, [3)) >
0. Using the expressions for N#C, NT'®, and N, we find that dy c‘g( ) < 0if

[ GO|1AQ( )—i—nGO'lC} [(wGO|O+wGO\1) [A—fAQ (}?2)} n (nGO\O+nGO\1) [B—i—fC]}

< [@901 [A— a0 (%)] + 791 (B + €€ [~ (w990 + =90) AQ (F2) + (n°0 + 5901 ) €]



where

= 9(%(@8) -2 (Vi(ap) >0
- AQ(AQ —AQ<?1)>0

Simplifying this condition we get

1N [AC + BAQ ()] (=900 + =00) < z6O [AC + BAQ (V)] (nEO0 +nO1).

=GOl GOl § elelpelel]l
=GOl el
Using the expressions for @010, @Ol ;GO0 and GOl (see the derivation of the CO-curve in this

appendix, and Proof of Propositiond)), we can write this condition as

1;¢<1;§B & Bl+¢9)<(1+98) & B<I1,

which is clearly satisfied. Thus, d“cig() < 0.0

Proof of Proposition

UGO

Re-deriving the expected utility we get

[7GO _ (1+¢52) —T)y — @b (x + 2)

3+ ¢d (1 — 62)

The expected utilities U7” and U = 0 do not depend on 7, and therefore do not change. We then find
that UTF > U0 if

6 [1—6 (¢ (1 —ad) +¢6%)] (x+2) — [¢0 (Bz + 2) + ] (6 + ¢d (1 — 6%))

V2 = T = ad) (14 66) — 61087+ (1—5(1— 6+ 60%)) B — 7 (1+ 68%) 1~ 63 (1~ ad)]

Using (A.T) (see Proof of Proposition ) we get

duco (¢) _ dpco () oY,
dr 8}//\'2 or '

We know from Proof of Proposition thata“gig(d’) < 0. Moreover, we can immediately see that
2

8Y2(7) > (. Consequently, M < 0.0



Proof of Proposition
Using the steady-state utilities we find that U¢! > UPT when y < }71’ = ¢z/(1 — ¢J). Moreover,
we have UFT > UTF when

Y <V = [1—(1—¢0) %] [¢0 (Bx+2)+c —[1—=8(d (1 —ad)+ ¢d?)] d¢z
o 6 (1—a) + [1— (1 - ¢d) 62] ¢ '

! ~
We can immediately see that ddlkl =0, k = ¢, a, 3. Moreover, noting that /" is defined by U7 — U1 =

0, we get

<0
——
3UTE
di;”
1 _ _ 28k , k=ca,p.
dk ¢(1—ad) +d8° + 8  5(1-93)
1-6[¢(1—ad) +¢s?2] 1-(1-¢3)8
=5(a,B)
Note that S(«, () is decreasing in v and increasing in 3. Thus, to show that the denominator is positive,
it is sufficient to evaluate the denominator at « = 1 and § = 0. We then find that S(1,0) = 1—6((11:256))52‘

This implies that the denominator is strictly positive for all «, 5 € [0, 1/2). Consequently, ddL,i” > 0.

Next, we derive the optimal choices for different values of y. Note that Viz=0)=Y/(z=a=
B =c=0) =0 Wealsoknow that 2L > 0, k = a,8,¢. Thus, ¥{(z = 0) < Y{(z = 0) for
a, 3, ¢ > 0. Moreover, it is easy to see that dej > 0. Thus, there exists a 2’ such that Y{(2') = Y/ (2'),
and therefore, UT#(2') = UP!(2') = UY! = 0. The threshold 2’ is defined by U?!(2') = U¢T = 0,
which implies that 2/ > 0. Moreover, note that at z = 2’ we have UTF (/) = UP1(2/) = U1 = 0 <
UCGO(2), so that Y/(2') = Y{"(z') < Ya(2'). This implies that 2/ < z*. Consequently, for z < 2/,
individuals choose (i) ST for all y < Y7, (ii) PI forall Y{ <y < Y, (iii) TE for all Y/ < y < Y,
and (iv) GO forall y > Ys. O

Effects of ¢, o, and 8 on the CO-Curve with Partial Isolation (P1).

We know from Proposition (8] that for z < 2’ and 571’ <y< Y, individuals choose PI. Let &0

denote the fraction of these individuals at time ¢ that go out, cptSI the fraction that self-isolates, and ¢} -~

the fraction that is ill and stays home. By definition, &© 4 @1 4+ o/l = 1. Moreover, everyone who

went out in ¢ — 1 is self-isolating in #: 9! = ©¥9. Individuals that were ill in ¢ — 1 and recovered,

and individuals that went out in ¢ — 2 but did not get infected (and only self-isolated in ¢ — 1), go out

int: F0 = IEL 4+ (1 — ¢) ¥, In the steady-state we have F = oFf = oF | = ¢F , = ..k =

{GO,ILL,SI}. Thus, the equilibrium is defined by the following equations: () @GO ST Il — 1,
(i1) 3T = %O, and (ii1) “O = ILL 4 (1 — ¢) p¥©. Solving (i) for ! L, and using this expression

with (i) in (iii), we get &0 = ;1.

10



The CO-curve is then given by

) -0 ()] it () -0 (7))
0 T e )] ek 2 > 0 (%) +

_ ¢m[1—9(1@)]+¢ﬁk{9(2

where m = (1 + 2¢ + ¢ar) and k = (1 + 2¢). We can see that 8“575,(@ > 0. Moreover,

1

m(®) " [orom[-a()] sk fa(n)-a ()] o]
o[- ()] o o 5) 050 trom 0o
(oo i-n (%)) <0 oo (7) —n (57)] + o

duco(9) _ Lomrosk [0+ gym 1 - Q(Y2ﬂ (L 98)k [0(F) - T(Yf’ﬂ”f}

This is negative if

$Bk (14 ¢)m [1 —Q (172)} —¢m (1 + ¢B) k [Q (?2) —Q
< (1+ ¢B) kom [1 —Q (?2)} — (1 + ¢) moBk [Q (?2) - (ffl)
which can be simplified to
—[1=B+26(1—B)+¢a] ¥ < [1 — B mk [1-9(%)} +[1— B mk [Q (172) —Q(?{’ﬂ .

The LHS is negative, while the RHS is positive. Thus, da“ QC(O(Q;) < 0. This also implies that 2 C3(¢) < 0.

Next, we can write the CO-curve as

ot O R R
(L+d)@+@)m[1- (%) + (1 +08)@+0)k [0 (V2) - (W)] +mk 2 (V) - o (V)]

=Ts

We get
Opco k—¢(2+¢)5T2 +T1[(1+¢8) (2+¢) — m].

o0 ()71”) [T5)*

11



Using m = (1 +2¢ + @a) we find that this is positive if

Ty [(1+¢8)(2+¢) — (1+20+¢a)] > ¢(2+4 ¢) BT
= Tla(l—a) > ¢(2+¢)B[TQ—T1}
——

>0

Note that this condition is satisfied for a sufficiently small 5. Thus, 8?{{%?,) > 0, and therefore 8;% > 0,
1 1
for a sufficiently small 5.

Totally differentiating uco(¢) w.rt. c,

duco(@) _ duco(9) d¥a | Ouco(d) dY{' | Duco(s) dY{ | duco(s)

dc Y, dc oY " dc oY’ dc dc
1 1 T
<0 >0 for small 5 >0

Recall from Propositionthat % > 0 and %;1/ =0, k = ¢, a, 8. Moreover, we know from Proposition
that ddllf < 0. Thus, duco(@) > 0 for sufficiently small S.

dc
Next, we get

duco(@) _ duco(9) d¥a | duco(@) dVy' | duco(d) dY{  duco(s)

da Y- do oY " da 9y da oJe
2~ 1 ~—~ 1 =~
<0 —~ — >0 — > =0
<0 >0 for small 5 >0

Writing the CO-curve as

=F

d(1+20+0a) 2+¢)+ o8 (1+2¢) (2+¢) O

pco (@) = (146)2+6) (1+20+ ) + (1+¢B) 2+ ) (1 +20) O + (1+2¢ + ga) (1 +2¢) T’
where R N ~ ~
Q (%) - (V) a(v) -a(v)
0= — y I'= PN )
1-9(%) 1—9(2>
we get

duco(¢)  ¢d(2+ ) Fo— F [(1+¢) (2+¢) b+ ¢ (1+29)T]
Oa [FQ}Q '

This is positive if
602+ 0)Fy > Fi[(1+¢)(2+¢) ¢+ (1+2¢)T]

1426
2+¢4'

= (Z5F2>F1[1+¢+

12



Using F3 and F> we can write this condition as

(1+¢)(2+¢) (1+20+da) +(2+¢) (1+2¢0)O+ (1+2¢+da) (1+24)T
1+2¢
2+ ¢

> (14204 ¢a) (24 ¢) [(1+¢) + T'+8(01+20)(2+¢)O+L(1+2¢)0 (14 2¢)7T,

which can be simplified to

1+ 2¢
1-8> I.
p>p 2+ 9
This condition is satisfied for a sufficiently small 5. Thus, 6“%7‘;(‘1)) > (0 when S is sufficiently small.
Finally,
duco(¢) _ dpco(9) dVa | dpco(¢) dY!' | duco(d) dY{  duco(d)
dap oY, dp aoyy 4B oy 4B op
— M~ ——
<0 <0 >0 for small 8 >0 >0 =0
We get

Opco(9) _ ¢(1+2¢) 2+¢)OF — 11 (2+¢)(1+29)0

op [Fy]?
This is positive if
9(1+20)(2+¢)OF —F1¢(2+0)(1+20)0 < [ > F,

which is satisfied, so that 8“%7%(@ > 0. Consequently, d“ili‘é(d)) > 0 for sufficiently small /3.

Proof — Endogenous Encounters and Shielding.
Suppose that M is a function of ¢, with M'(¢) < 0. Using (2)) we can differentiate 1 w.r.t. ¢:

fP <0
dp _ 1T4+In(1— (1= A p) 1= (1= pu" M(9) 50
d¢ (T=XNM[1—(1—-x)pM! '

Now suppose that \ is a function of ¢, with A’ (¢) > 0. Using (2)) we get

—
dp _ 1+ M- (1 =N pN(9)
dp (1—=NM[1—(1—-1pM!

> 0.

Overall this implies that the IN-curve becomes steeper when either M or A depends on ¢. However, this

does not change the basic equilibrium structure.
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