On-Line Appendix
Proof of Proposition 1: Consider a high-type consumer’s effort in concealment. We analyze
two cases:

Case (i): U, (k;,e;) is maximized at k; =0. Then, the high-type consumer’s effort in
concealment would not be affected by the sellers’ solicitations.

Case (ii): U, (k;,e;) is maximized at some k; >0. Then, by (10), éU, /ck; =0, which by
(4) and (5), simplifies to

d S;+.+Sy -1 1 d
[Sl+--.+SN]d—z{[1—¢(k,-)p<e,-)]1 "V, - }— o) ——Cy(k;)>0, (AD)

By (1), (2), and (3), for all j,

ak)) 1, ak)de 1 . jda
LI )____( . ] 'K{l_ A }EE; il (k)] -<0. (A2)

Hence, (Al) and (A2) together imply that at k; = kJ forany e,
L- o) ple )PV, —w<0. (A3)
Now, differentiate (10) with respect to seller m’s solicitations, S,,,

U,
85,0k,

ple )—{{[1 o(k,)p(e,) 7y, w}
(A4)

+[S, +..+ Sy JINA— (k) ple, ) L- ok ) pe ) P, }

By (A3), the first set of terms in braces on the right-hand side of (A4) is negative. The

second set of terms in braces on the right-hand side of (A4) is negative, as the logarithmic

term is negative. Hence, by (A2), the cross-partial, 0°U /0S,,0k; >0, which means that the

high-type consumer’s concealment effort is a strategic complement with sellers’ solicitations.

Similarly, we analyze two cases for the high-type consumer’s effort in deflection:
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Case (i): U, (k;,e;) is maximized at e; =0. Then, the high-type consumer’s effort in
deflection would not be affected by the sellers’ solicitations.
Case (ii): U, (k;,e;) is maximized at some e]f >0. Then, by (11), oU, /de; =0, which by

(4) and (5), simplifies to

[S, +...+S, ]w(k,-){[1—<o(k,—>p(e,—)]sl+"'*“‘lvh —w} = [j{} %CE(e,-) <0, (A5)

]

which implies that for any k;, (A3) holds at e; =e].
Now, differentiate (11) with respect to seller m’s solicitations, S,

82Uh _ d_p . Sy+.+Sy—1 N
- ae_—w(k,-)de_{{[l ZZICH] mamad w}

m==] J

(AB)
+[8, + 4 S IIN@-p(k ) ple ) - ok ) (e ) [, }
By similar reasoning as following (A4), 0°U, /0S,,0e; >0. This proves that the high-type

consumer’s deflection effort is a strategic complement with sellers’ solicitations.

Finally, for low-type consumers, by differentiating (13) and (14) with respectto S,

o°U, de

=—p(e.)—=w>0, A7
550k A( .)dki (AT)
0°U, dp

=-pk;)—w>0, A8
55 %€ o(k;) de, (A8)

by (1), (5) and (A2). These prove the result for low-type consumers. [ ]
Lemma 1. For any integer, M, and y €[0, 1],
M-1 1 M -1 , 0, 1
2—[ j7 [1-y1"" =—{1—[1—7]M}-
z My

—z+1

Proof: Note that
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1 (M-1y 1 (M- (M —1)! 1 M! 1(M
241\ z ) z+1z2(M-1-2)! (Z+D)!(M-1-2)! M (z+D)!(M-1-2)! M lz+1)’

and hence,

v-1 M -1
L ( ][1—7]“”‘1‘272
- 1\ z

Z_OZ+
1 M-1 M 1 M -1 M (Ag)
= — 1_ M-1-z, z - M -1-z z+1
M Z_O(z+1j[ 7 My Z_Q(z+1][ -7
Now,
M-1 M
z( j[l_}/]M—l—z]/ul
—\z+1
o M A z o M A z
ZZ(Z][l—y]M y ZZ(Z][l—y]M yi=[-y]" (A10)
z=1 z=0

=1-[1-,1" ,

where the first step changes the index of summation, the second step uses

2)

and the third step applies the binomial theorem. Substituting from (A10) in (A9) yields the

result. []

Proof of Proposition 2: Let h denote one high-type consumer and j = h index the other [H —
1] high-type consumers. Then (18) can be re-written as
oIl

S_m+Sm _ S—m
as, {‘ (- pla)p(e) ™ InA-plk, o)) g e

+{1— [1—¢(kh)p(eh)]s~m*sm}[ss—]} 00,

+[H —1]{—[1—<o(k,-)p(e,-)]5~m*5m In(l—qo(k,—)p(e,-))%

(A11)

+{1—[1—<o(kj>p(e,->15-m*5m}S—]}pqh 2 c(s,.4)=0,

[S
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Differentiating (A11) with respect to one high-type consumer h’s effort in deflection, e, , and

simplifying,

oIl
0e,,0S,,

— - o(k,)p(e) 5 S, In— ok, ) ple,) +1 o) %2 pa,. (A12)
de

h

By (6), the cost of solicitation is convex in S, and hence, in equilibrium, seller m would

send out a finite number of solicitations. By (1), when the number of consumers in the

population is reasonably large, ¢(k,) would be very small, which implies that

S, In@-op(k,)p(e,)+1>0. (A13)
By (5), dp/de, <0, and hence together with (A13), the right-hand side of (A12) is negative,
that is, 6°I1/0e,8S,, <0. Further, by (18), it is obvious that 6°I1/0e,éS, =0. This proves

the proposition with respect to deflection.

Similarly, differentiating (A11) with respect to one high-type consumer h’s effort in

concealment, ki, and simplifying,

0°T1
ok, S,

=[1—(p(kh)p(eh)]s~m+5m‘1[sm InL- p(k,)p(e, »+1} pa, o€, ) o(k,)

+[H -1 [1—qo(k,-)p(ej)]&m*sm‘{sm InL-o(k,)p(e,)) +1} pth(e,-)quo(k,-)

2
__ 0 s, a4 (A14)
OAGS,, dk,

where, by (3), dA/dk, =dea/dk,. By (1), forj=h,

a(k )d d
—( =" AY )dk a(k,)>0. (A15)

Substituting from (A2) for j = h and (A15) for j = h in (A14), in symmetric equilibrium,

011
ok, S,

= Af1- qo(kh)p(eh)]s-m*sm‘l[sm InL- p(k,)p(e,)) +1}p(eh) pa,

2
__ 0 (s, A)d_a’
OADS, dk,

(A16)
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where

1 da 1 da 1 da
A=y Bkl g~ IH -2 Folk) g = TlL-Holk)l =<0 (A7)

h h

by (1) and (2). By (A13) and (A17), the first term on the right-hand side of (A16) is negative.

By (2) and (6), the second term on the right-hand side of (A16) is also negative, and hence
0°I1/ 0k, 0S,, <0, which proves that seller solicitation is a strategic substitute with high-type
consumers’ effort in concealment.

Finally, differentiating (A11) with respect to a low-type consumer I’s effort in

concealment, k,, substituting from (A15), and simplifying,

aZH S_pn+Sy-1 (p(kh) da
=—H[l-pk,)pE)[""7[S, In0-pk,)p)) +1 e .
ok, oS, [ (ki) p( h)] [ »InL-o(k,)p(e,)) + ]thp( h) A dk,
2
__0 C(Sm,A)d—a. (AL8)
OACS,, dk,

By (2) and (A13), the first term on the right-hand side of (A18) is positive. By (2) and (6),

the second term on the right-hand side of (A18) is negative. Accordingly, if the second term

on the right-hand side of (A18) outweighs the first term, then 8°T1/0k,8S, <0, and seller

solicitation is a strategic substitute with low-type consumers’ effort in concealment.

However, if the marginal cost of solicitation does not increase too fast with consumer

effort in concealment, that is, 6°C(S,,, A)/0AdS,, is sufficiently small, then the first term on

the right hand side of (A18) outweighs the second term, and hence, 8°T1/k,3S,, > 0, which

proves that seller solicitation is a strategic complement with low-type consumers’ effort in

concealment. []
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Lemma 2. There exists a non-trivial equilibrium.

Proof: In a symmetric equilibrium, k; =k, for high-type consumers, k; =k, for low-type
consumers, and S, =S . For ease of presentation and without loss of generality, we sketch
the following proof with the individual reaction functions k, , k,, and S.

By (13), the low-type consumer concealment function k, (S |e,) is continuous and, by
Proposition 1, increasing in S. Further, if all S=0, then k, =0, and if any S — o, then
k, &> . Hence, referring to Figure A, the k, (S |e,) curve starts from the origin and has

positive slopes at all S.

ki(Sle)
g S(k 1k, =0,e,)
S
S
0 K

Next, by (18), the seller solicitation function is continuous and, by Proposition 2,

increasing in k,. By (1), (2), (3), (5), and (6), ifall k; =0, k; =0, ¢; =0,and S, =0, then

ak;) =1, p(k;)=1/[H +L], p(e;)=1,and oC(S,, A)/ S, =0, and hence, by (18),

oIl 1 T 1
S j1-——| —H 0. A19
2. { [ H+J st} P > (A19)

Accordingly, the function S(k, | k,, e,), with k, =0 and e, =0, intersects the S-axis at some

S,>0. By (2), if k, >, then der/dk, — 0, and so, by (A18), 52I1/5k,8S,, — O, which
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means that AS/Ak, —> 0. That is, sellers’ solicitations converge to an asymptote as k,
increases.

Therefore, when k, =0 and e, =0, the seller solicitation and low-type consumer
concealment functions would intersect at some (§, Iz,), where S >0 and Iz, >0. Recall

from (10) and (13) that the high-type consumers’ concealment function lies to the left of the

low-type consumers’, that is, k. (S|e,) <k, (S|e/) for all S. By (9), when S is sufficiently

large, U, (k;,e;) <0, and high-type consumers would choose positive efforts in concealment

and deflection. Accordingly, there exists some S >0 such that for all S > S, k,(S|e,)>0
and e, (S|k,)>0.

If k,(S|e,)=0 and e, (S|k,)=0, then (S,k,, e, K.&), with k, =e, =0 and
where €, solves (14), constitutes the consumer-seller equilibrium.

However, if S > S , then kh(é le,) >0 and eh(é | k,) >0, which is inconsistent with
the original supposition. Let k, = Ak and e, = Ae, and re-compute the sellers’ solicitation,
S(k, |k, e,). By Proposition 2, the increase in k, and e, would shift the seller solicitation
function downwards, as illustrated by the broken curve in Figure A. Hence, its intersection
with the low-type consumer concealment function will now shift to some (§ —AS, IZ, —Ak)).

Regarding the high-type consumers’ efforts in concealment and deflection, if

k. (S—AS|e,)=Ak and e, (S —AS |k,) = Ae, (A20)
then (S-—AS, Ak, Ae,k, —Ak,, & —Ae,) , where & —Ae, solves (14), constitutes the
consumer-seller equilibrium. If, however, kh(§ —AS |e,) > Ak or e, (§ —AS |k,) > Ae, then

k, and e, should be raised by small increments and the above procedure repeated until the
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intersection of the seller solicitation and consumer concealment functions satisfy the

equivalent of (A20). The Figure in the text illustrates the equilibrium. []

Proof of Proposition 3: Let h denote one high-type consumer and j = h index the other [H —
1] high-type consumers, and | denote one low-type consumer and i =1 index the other [L — 1]
low-type consumers. From (19), the direct privacy harm caused by solicitations is

T=[S, +...+Sy Jok,) ple, )W+ [S, +...+ Sy JIH —Lle(k,) p(e, )W

(A21)
+ [Sl +..+ Sy ]¢(k| )p(e )W+ [Sl +..+ Sy ][L —1ep(k;) p(e;)w.

Differentiating (A21) with respect to a high-type consumer h’s effort in concealment, k, ,

or

S T[St S ]w{ plk)p(e,) +[H ~11- oee)

(A22)

+d%<o(k.)p(e|) +[L _1]dikh¢(ki)p(ei)}'

Using (A2) and (A15), and that, in a symmetric equilibrium, e; =e, for all high-type

consumers and e, =e, for all low-type consumers, (A22) simplifies to

Sl sudulote) - Hote otk - Lol
! de (A23)
<[S, +...+ Sy Wwlp(e,) - Ho(e,)o(k,) — Lote, (k)] Aok -0,

since, by (11) and (14), high-type consumers choose less effort in deflection than low-type
consumers, e, <e,, and so, p(e,) > p(e,), while, by (1) and (3), He(k,) + Le(k,) =1, and,
finally, by (2), da/dk, <O0.

By similar reasoning, differentiating (A21) with respect to a low-type consumer I’s

effort in concealment, k,,
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S =15 s Balote) - Lote ot~ Hote otk 0
1 da (A24)

>[S, +...+ Sy Wlo(e,) - Lo(e )o(k,) — Ho(e, (k. )] = Adk = 0.

Finally, differentiating (A21) with respect to a high-type consumer h’s effort in
deflection, e, , and a low-type consumer I’s effort in deflection, e, ,

or do
S, +..+S, we(k,)— <0, A25
. =[s, v o h>deh (A25)

N[5, +.tS ]W(p(k,)g—p<0. [] (A26)

6e| e

Proof of Proposition 4: First, we prove the properties of the optimal charge. Re-writing (19)
to distinguish seller m from the other sellers, social welfare is

m

W = H{l— [L-p(k,)p(e)] " }[Vh * pqh]ﬁ

~m m

+ H{l— L-p(k,)ple,) }[vh + pthssﬁ—i_qsm, A) o

~[s_, + S, Ho(k,) p(e,) w—HC, (k,) — HC¢ (&,)

~[S_ + Sy Lok ) p(e ) W-LC (k) — LCL (e)).

Differentiating (A27), the effect of seller m’s solicitation on welfare,

S:V { [1-o(k,)p(e,)] """ InL-p(k,) ple, ))ﬁ

S
+m2}[\/h + pa, |

+ {1_ [l_(p(kh)p(eh )]S~m+sm }[S LS ]

~m m

+ H{— gk, pe,) In(1—<z>(l<h)p(eh))s‘Q’;jS

— {1_ [1— ¢)(kh )P(eh )]S_m+sm }[Ss—i-%]z}[vh + pqh]

_£C(sm, A)—Ho(k,)p(e,)W—Lo(k ) p(e )W,

which simplifies to
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A= M- o)) - ok ) ) + 53,
T (A28)
_KC(SW A)—=Hao(k,)p(e, )w—Lo(k,)p(e )w.

m

Let 7 represent the per-unit charge on seller solicitations. Then, substituting in (18),

seller m would maximize profit by choosing S, according to

6H S_m+Sm _ S—m
E {_ - o(ky) p(e) " In@ - p(k,) p(e,)) S_n+S,
(A29)

+{1— - p(k,)oe,) " }[SST]} pa, 7 —-L-C(5,, A) =0,

~m

Equating (A28) and (A29),

r= H [1_(0(kh)p(eh )]SNmsm In(L- (k) o(e,))V,

negative of increase in high-type consumers'surplus from increased probability of sale

. Som
+H[L= (k) ple)] ™ In(= (k) p(e,) g pa,
negative of increase in revenue of the other sellers from increased probability of sale (A.?)O)
+H {1— - o) o) }S— pa,
[S_ +S,]

"stealing" of revenue from other sellers

+ Ho(k,)po(e,)w + Lo(k,)o(e)w

increase in harm to high-type consumers  increase in harm to low-type consumers

It is clear that z is decreasing in the first term and increasing in the last two terms. To
analyze the second and third terms on the right-hand side of (A30), we use Lemma 1,

1 S_m+Sm
5.+ Sk {1_ L-otk)ten)] }

S_m+Sm-1 S S —
=¢<kh>p(eh){ 5 i( n+Sn 1

o(k,)po(e,)

j [(/7(kh )po(e, )]Z [1_ p(k,)p(e, )]sqﬁsm_l_z } (A31)

- Z+1 z

> p(ky)p(e)L-o(k,)pe,) >,
since [L—o(k,)p(e,)]>"">"™ is just the first term in the summation. Now, by (1) and (5),

o(k,)p(e,) <1. Hence, by the Taylor expansion,
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I o(k,)p(e,)) = —o(k.) p(eh)_[qo(kh)g(eh)] _[co(kh)g(eh)] -
>—p(k,) p(e,) - ok, o) -[ok)p)] -..  (A32)
_ p(ky)p(ey)
1_¢(kh)p(eh) ,

and so, (A31) simplifies to

ﬁ{l— [1—¢(kh>p<eh)]s~m*sm}
T (A33)

> - ok, ) ple,) % > -k )pen) 5 In—p(k,) p(e,)),

which implies that the sum of the second and third terms on the right-hand side of (A30) is
positive. Thus, zis increasing in the demand that sellers take from one another.
It remains to prove that the optimal charge is positive. We analyze two cases:

Case (i): U, (k;,e;) is maximized at k; =0 and e; =0. Consider seller m’s solicitations. In

equilibrium, oI1/8S,, =0, and hence by (18),

H{l— [1—¢(kh>p(eh)]5~m*5m}[ss++ms]z pa,

~m m

(A34)

— HL p(ky) o) In@—p(k, ) ple, ))Ss—m P, + 2 C (S, A)

S

m

Using (A34), the second and third terms on the right-hand side of (A30) add up to

= HlL- ) p(e) P In@- ol )p(e)P, + -o-C(S, A (A

m

Now, by (A33), the second and third terms on the right-hand side of (A30) are
positive; hence, 7' >0, and so,

HIL- p(k)p(e) "> IN(— p(k)p(e,)) > ————0C(S,, A).  (A36)
pg, OS

m

Using (A36), the first, fourth and fifth terms on the right-hand side of (A30) add up to
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e = HlL- o(k,) pe,) """ In(L- p(k,) (e, )V, + Hoo(k, ) ple, )W+ Lok, ) ple, )

V, 0 (A37)
—C(S,, A)+Ho(k,)p(e, )W+ Lo(k,) o(g, )w.
pa, oS,

Consider whether

{H ok, )p(er) + Lq)(k.)p(e.)} e L), (A38)

Effective proportion of consumers receiving solicitations

By (2), (4), (5), (10), (11), (13), and (14), both high- and low-type consumers would
choose finite efforts in concealment and deflection, and hence the effective proportion of
consumers receiving solicitations, i.e., the term in braces on the left-hand side of (A38),
would be positive. By the Profitability Condition, the marginal cost of solicitation,

o0C(S,,, A)/oS,, , is sufficiently small relative to the seller’s incremental margin, pq, .

Accordingly, (A38) holds and so, by (A37), " > 0. Hence, by (A30) and (A35), the optimal
charge, r=7"+7">0.
Case (ii): U, (k;,e;) is maximized at some k; >0 or e; >0. In this case, using the Taylor

expansion (A32), (A3) implies

(k) p(e,)w> ok, ) p(e,)L-o(k,) p(e,) 7V,

U (A39)
> - () p(e) [ In- p(k ) ple )V,

which implies that the sum of the first and fourth terms in (A30) is positive. Since, by (A33),
the sum of the second and third terms is always positive, and the fifth term is positive too, the

optimal charge, 7>0. []

Proof of Proposition 5: Let h denote one high-type consumer and j = h index the other [H —
1] high-type consumers, and | denote one low-type consumer and i =1 index the other [L — 1]
low-type consumers. Summing (9) over all high-type consumers and (12) over all low-type

consumers, in symmetric equilibrium, consumer welfare is
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= {1— [L- (k) ple )™ }Vh +[H —1]{1— - p(k ) pe,) }Vh

—[8, +...+ Sy Jolk,) p(e,)w—Cy (k,) - Cc (&,)

[, +...+ Sy JIH ~1e(k,) p(e, )W —[H -1IC, (k,) ~[H -1ICc (e,) (A40)
—[8, +...+ Sy Jok ) p(e, )w—C, (k) - Cc (e))

—[8, +...+ Sy JIL ~p(k, ) pe, )W —[L ~1IC, (k,) ~[L —1IC (&,)-

Differentiating (A40) with respect to a high-type consumer h’s effort in deflection, e, , and a
low-type consumer I’s effort in deflection, e,, yields (11) and (14), and so

Y v, o _au,

= and , (A41)
oe, Oe, aeI aeI

Now, differentiating (A40) with respect to a high-type consumer h’s effort in concealment,

k., and arranging terms,

oY

O lsies - ok)p@)F v, -l pte) S otk) -

k. p(k,) - I(C(k)

+[S,+..+ S, JH - 1]{[1 o(k,)pe,) P57, w} (e) oK) (Ad2)

Net increase in utility to other high-type consumers
—[S,+...+S, JLo(e )w s p(k,)-

Increase in harm to low-type consumers

Similarly, differentiating (A40) with respect to a low-type consumer I’s effort in concealment,

k,, and arranging terms,

a‘P d
* S, +..+S ]p(e)wOIk o(k,) - m —C, (k)

+[S, +..+ Sy H {[ —o(k,)p(e,)]* MV, w}p(e>

Net increase in utility to high-type consumers

- [Sl +..+ Sy ][L _l]p(ei)W%(D(ki)'

dk pk,)  (A43)

Increase in harm to other low-type consumers

We separate the proof into two cases.
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Case (i): U, (k;,e;) is maximized at k; =0. This implies that at k; =0, oU, /ck; <0. By
(4),at k; =0, dCy /dk; =0. Hence, by (10), oU, /ck; <0 implies that for any e,

L- o) ple )P, 2w, (Ad4)
since, by (A2), dp/dk; <0. Substituting (A44) into (11), and using (3), oU, /de; <0, and
so, high-type consumers would also choose zero effort in deflection, e, =0. Hence, for

high-type consumers, the result holds trivially.
It remains to consider the low-type consumers. Substituting (A15) in (A43), and, in

symmetric equilibrium, k, =k, and e, =e,, we have

o
* [S, +...+S, ]p (e)w o(k,) - c (k)
e Hco(mp(eh)[l—co(kh)p(eh)]sl*“*s“*v 37“ (A25)
S;+..+ Sy
+T{Hp(e Jo(k,) +[L-1p(e ek, )} k.

By (13), the first two terms on the right-hand side of (A45) add to zero. Hence, (A45)

simplifies to
8‘1’ S, +..+ S, Si+.4S da
—-— " H k k 1 N V
* " Hok,)pe)L-o(k,)pe,)] ok
S S dar (A46)
ot
+¥{Hp(e Jo(k,) +[L—1]p(e))e(k )}WdT
Now, in equilibrium, oI1/8S,, =0, and hence by (18),
0 C(5,. M) = HIL- plk, (o) 5 I 0k, ) pley)) - o
oS, S, +S,
(A47)
+ H{ - (K, )p(eh)]s'm*sm}—S PG
[S_ +S,]°

Using the Taylor expansion, (A32), the first term on the right-hand side of (A47) simplifies to
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L= plk, )] In@- ) ole, ) 2 — pa,

mt Sy
= Hli- g, (e, {co(kh)p(eh)+ ok)ote,) +} S P
> HL- ok, )o(e,) [ co(kh)p(eh)sj—jsm P, i
H [1_¢(kh)p<eh>]S~m+Sm‘1[1—w(kh>p(eh)]¢(kh)p<eh)sj’—j% P,
= Holky) (e )i- otk Jo(e ) 2 pa,
~Hlp(k,) (e FR—o(k,)ple,) 5 % P,

and using Lemma 1, the second term on the right-hand side of (A47) simplifies to

~m

S
2 pqh

H {1— [L- (k) ple,) }m

= Hco(kh)p(eh){[l—co(kh)p(eh)]s*m*sm1

e LCOYICR) (R YICN)

N [S.,+S,-1[S_, +S
6

+ S;m
e e P

0= 2Lk ) pen) P - ok ) pe) =" (Ad9)

o1 Sop
> Holk)p(e)l— (k) ple,)f > =—="—pa,
-+ S,
S.,+S,-1 AS.-2 S
R = lel) )] - ek )pE)] T b,

In equilibrium, we must have S, <S_, and [S_, +S,, -1]/2>1. Since 0<¢(k,)p(e,) <1,

[L- ok, ) o) > [1-o(k,)pe,) """, Accordingly, in absolute value, the second

term on the right hand side of (A49) exceeds the second term on the right hand side of (A48).
Thus, adding (A48) and (A49), and then substituting in (A47),

0
0S

C(S,, A)> Ho(k,) p(e,)L- o(k,) p(e,) "> pa,. (A50)

m
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By similar reasoning as around (A38),

W, L. %¢es,m, (A51)
Vh pqh aSm

|:H(0(kh)p(eh) +[L =1p(k,)p(e )}
since, by the Profitability Condition, the term on the right hand side of (A51) is sufficiently

small. Accordingly, applying (A50) and (A51) to (A45), 0¥ /dk, <0. Now, by (14) and
(A41), 0¥ /ce, =0. Thus, 0¥ /ck, <0=0Y/ce,, which is the result.

Case (ii): U, (k;,e;) is maximized at some k; >0. This implies that in equilibrium,
oU, /ok; =0, and so, the first two terms on the right-hand side of (A42) sum to 0. By (A3)
and (A15), the third and fourth terms on the right-hand side of (A42) are both negative.
Accordingly, 0¥/ ok, <0. If the high-type consumer chooses positive effort in deflection,
by (11) and (A41), 0¥ /oe, =0, and thus, 0¥ /ok, <o¥/de,. If, however, the high-type
consumer chooses zero effort in deflection, then 0¥ /e, =0 the result is trivial.

Finally, by (13), U, (k,,e;) is always maximized at some k; >0. Thus, by similar

reasoning as above, 0¥/ ok, <0, and so, by (14) and (A41), oW/ ok, <oW¥/oe,. []

Empirical implications: High-type consumers choose positive efforts in concealment and
deflection
The case where high-type consumers choose positive efforts in concealment and deflection
divides into two sub-cases, depending on the direction in which sellers’ solicitations respond
to consumer efforts in concealment and deflection.

If the net response of sellers’ solicitation is negative, the empirical implications are as

presented in Table Al.
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Table A1

) Effect of an increase in
On variable

Vi pq;, H L Ck Ce w c N
S + + - - - - ? -
K, + + - - - ? ? -~ ?
e + + - - ? - ? - ?
K, - + - - - ? ? - ?
e, - + - - ? - ? - ?

If the net response of sellers’ solicitation is positive, the empirical implications are as

presented in Table A2.

Table A2
Effect of an increase in
On variable
V, pa, H L Cy Ce w c N

S + + ? ? + + + -
K, + + ? ? ? + + - ?
g + + 2 2 + ? + - 2
K, - + 2 2 2 + + _ )
e, - + ? ? + ? + - 2

Proof of Extensions

(iii) Low-type consumers’ demand. Similar to (A12) and the discussion around (A13), by

differentiating (23), it is clear that 0°I1/0e,dS,, <0 and 6°I1/0e,8S,, <0, which prove that

sellers’ solicitation is a strategic substitute with both consumer types’ efforts in deflection.

Now, by similar reasoning as leading to (A16),
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01
ok, 0S,,

= Af1- co(kh)p(eh)]&m*sm‘{sm InL- p(k,)p(e,)) +1}p<eh) pa,

] d (A52)
- X(D(kl )f[l_ pk)p(e )]Skmsml[sm InL-o(k,)po(e)) + 1:|p(e| ) pq,
OACS

da
C(S. ,A)—,
(S, )leh

where A was defined in (A17). By (A13) and (A17), the first and third terms on the right

hand side of (A52) are negative, whereas the second term is positive. If g,(p) is sufficiently

small, then the first term on the right hand side of (A52) dominates the second term, and

hence 6°T1/2k,8S,, <0. Similar derivations show that 6°I1/0k,8S,, >0 when g, (p) is

small. These prove the results of Proposition 2 with regard to consumers’ efforts in

concealment.

If, however, q,(p) is large, then, by similar derivation as above, it is straightforward

to show that 0°I1/0k,8S,, <0. That is, sellers’ solicitation is also a strategic substitute with

low-type consumers’ effort in concealment. [ ]
(iv) Pricing. In symmetric equilibrium, k; =k, and e; =e,, forall j=1,..., H,and S, =S

and F, =F ,forally=1,..., N. Hence, by (26), seller m’s revenue at any price p is

R, (p)=H {1— [L-o(k,)pe,)]™ H - - ok, ) ple,) T }F(p>} pd, (p). (A53)

and the corresponding profit is ﬁm(p)zﬁm(p)—C(Sm,A). In a randomized-strategy

equilibrium, seller m must receive the same revenue, R, and profit, ITn, at all prices in the

support [p, p]. Equal revenue implies that

Ry = H{l— [1—<o<kh)p(eh)]sm}{ ~ - - ok, pe))] }F(m} PP, (ASY)
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and hence

1 R N-1
F(p) = —1- m - . (A55)
(P) 1-[1-g(k,)p(e,)] {Hpqh(p){l—[l—co(kh)p(eh)]m}}

Since there is no mass point in symmetric pricing equilibrium (Varian 1980; Narasimhan

1988; McAfee 1994), F(p) =1. Substituting in (A54),

ﬁm =H {1_ [1_ o(k,)p(e, )]sm }[1_ p(k,)p(e, )][N_lls pa, (P). (AS6)

Substituting (A56) in (A55), the equilibrium price distribution is

1

s 1—[1—<o(kh)p(eh)]s[m“(mr . (A57)
pg, (p)

1

E(p) =
O i stk pten)]

By (A56), seller m’s profit is
mn(s,) = H {1— [1-o(k,)p(e,)]” }[1— ok,)pE)]" ™ 1, (P) - C(S,,, A). (AS8)

The first order condition is

STH =—H[1- (o(kh)p(eh)][Nfl]wsm In@d-o(k,)p(e,)) P, (P) —%C(Sm, A). (A59)

m

Differentiating (A59) with respect to any particular high-type consumer’s effort in

deflection, e, ,

éjh ; - [1—w(kh)p(ehﬂ[”‘”*"“m‘l{{[N ~15+ 5, (- p(k, ) p(e,) +1}¢(kh)jﬁﬁqh(m
(A60)
By similar reasoning as leading to (A13),
{[N-1IS + S, }In(l—p(k,) p(e;)) +1> 0, (A61)

Al9



and hence by (5), 6°T1/6e,8S, <0. Further, by (A59), it is obvious that 6°T1/0e,dS,, = 0.
Hence, sellers’ solicitation is a strategic substitute with high-type consumers’ effort in
deflection and independent of low-type consumers’ effort in deflection.

Now, differentiating (A59) with respect to any particular high-type consumer’s effort

in concealment, k, ,

af arsl = 1-plk, )p(eh)][N”““{{[N ~1I8 + 8, }In(L - (ky ) £(e,)) +1}p(eh)ﬁqh (P)
o da
“anas, SO Mg (A62)

where 1 < 0 as in (A17). By (A61) and the discussion after (A16), 6°I1/k,8S,, <0, which

proves that seller solicitation is a strategic substitute with high-type consumers’ effort in

concealment. Similarly, by (A61) and the discussion after (A18), if 6°C(S,,, A)/0ASS,, is

sufficiently small, then 6°I1/6k,8S,, >0, which proves that sellers’ solicitation is a strategic

complement with low-type consumers’ effort in concealment. This completes the proof of
Proposition 2 with randomized pricing.

Finally, by inspecting (A21), it is obvious that, since Proposition 3 only concerns the
direct privacy harm imposed on consumers by sellers’ solicitations, the result applies to the

setting with randomized pricing. []

A20



