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1. Omitted Proofs in the Main Model

Proof of Lemma 1. Note that ufﬁsm > uflqs’om is equivalent to u

§q,i7L—out = u§q,in _ u§q,out
i|s ils i|s

> 0. We can
easily derive uffs’m—o“t = W[U—Q(l—G)SAi], i € {L, H}. Note that uf‘qs’m_out decreases in s and \;. Then

sq,in—out sq,in—out

any potential equilibrium can be characterized by one of the following 5 cases: (1) u Hls < <0,
sq,in—out sq,in—out __ sq,in—out sq,in—out sq,in—out __ sq,in—out

(2) Ul < upy =0, (3) Wyl < 0 <y , (4) Uyl =0 < up , or (5)

0< ui}l"in_out < uqu"Sm_out. In the following, we derive the conditions for each equilibrium. @ denotes the

total information, IT denotes the social welfare, £ denotes the total objective privacy damage and £ denotes

the total perceived privacy damage. The superscript sq indicates the status quo.

(1) 1f usq,infout sq,in—out

Hs < < 0, then no uncommitted user will prefer to join, implying the equilib-

. . . . .. . . . in—out in—out
rium s is s°¢ = 1 —« (i.e., only committed users join). Substituting s = 1—« into uj}l"gn ot < u‘zq"sm <0,

we get v < 2(1 — €)(1 — o)Az, which is the sufficient and necessary condition for the existence of this equi-

librium. Accordingly, Q% = 7(1_a)7£1+w)v, %4 = 7(1_‘1)3&1““” [v—2(1 — a+ea))], £ = 7(1—@711;%7 and

(&
&% = 4(1—02711”’ [(1 - a+ea)d).
(2) It uj?"i"iom < uﬁ’j”fom = 0, then low-type uncommitted users are indifferent between joining

and not joining while high-type uncommitted users prefer not to join, implying in equilibrium s*¢ € [1 —

sq,in—out
Ll|s

leads to 2(1 — e)(1 — a)Ar < v < 2(1 — €)(1 — aB)Ar, which is the sufficient and necessary condition

a,1 — af]. Meanwhile, the condition u = 0 gives s%7 = 2(1_”€)>\L. So 2(1_”5)& €l—al-—af

for the existence of this equilibrium. In this equilibrium, a fraction s7? of low-type uncommitted users

choose to join while the other low-type uncommitted users choose not to join. Therefore 77 = % =
v/(1=€)AL)—(1-0) : sq _ y(14)v? sq _ ri+p)’ (I—atea)X sq _ $6v?
a(l—Lﬁ) - Accordingly, @* = ;c(l—e))\L’ I = == (I-a)- o |0 & = 2c21—e)ALv
v2 n s
and ¢’57 = 2c("{’fﬁ[(l —a+e)f+a(l—pF)(1—e€)si0L).

(3) If ug""in_out <0< u“quj:"_o“t, then low-type uncommitted users prefer to join while high-type

uncommitted users prefer not to join, implying in equilibrium s*7 = 1 — af. Substituting s = 1 — af8
into w2 < 0 < uquj:"_o“t, we obtain 2(1 — €)(1 — af)ArL < v < 2(1 — €)(1 — @) Ay, which is the

H|s
sufficient and necessary condition for the existence of this equilibrium. Accordingly, @Q°? = w,

54 — (1—aﬁ)2wc(1+w)v {v—2A—(1—e)apry|}, £ = M’ and £/%9 = w[é —(1—e)afby).

(4) if uj}ll’;”_out =0< uqu‘;m_out, then low-type users prefer to join while high-type users are indif-

ferent between joining and not joining, implying in equilibrium $°? € [1 — o3, 1]. Meanwhile, the condition

sq,in—out
Hls

=0 gives s* = 5a="55—. S0 555, € [1—ap,1]leads to 2(1 —e)(1 —aB)Ag <v < 2(1 —€)Ag,

which is the sufficient and necessary condition for the existence of this equilibrium. In this equilibrium, a

fraction s}7 of high-type uncommitted users choose to join while the other high-type uncommitted users

choose not to join. Therefore sj] = ssq_sﬁ_w) = U/(Q(l_e)zlé)_(l_aﬁ)- Accordingly, Q% = %a




T ’U2 sq hv? S 2 n S
Ise = r4e) [1 - E)AH} £50 — jcglwe:)AH’ and €50 = 7241%)@ 0—(1— 61— s9)apoy].

(5) If 0 < usq‘ n—out uqui m=out then all uncommitted users prefer to join, implying in equilibrium

sq,in—out sq,in—out

50 = 1. Substituting s = 1 into 0 < wup/ < up , we obtain v > 2(1 — af)A g, which is
the sufficient and necessary condition for the existence of this equilibrium. Accordingly, Q% = M,

1157 = W(v —2)), €% = Lf“, and £'37 = %Cé” (the same as £°7 since all users participate).
It is easy to check that Q®%(v), £%(v), £'*(v) are both continuous and increasing in v (to see that

€'%9(v) increases in v, one should note s3%(v) and s3{(v) both increase in v).

Proof of Lemma 2. First, it is easy to check that I1°9(v) is continuous in v.

(1) IF0 < v < 2(1 — ) (1 —a)p, 19 = LD, 91 o4 ea)X] < 0 because v < 2(1 —€)(1—
a)Ap < 2(1 — a+ ea)X. II* is decreasing in v when 0 < v < min {2(1 — €)(1 — @)Xz, (1 — a + ea)A} and
increasing in v when (1 — a + ea)A < v < 2(1 —€)(1 — a)Ar.

2)I2(1—€e)(1—a)dp <v<2(1—€)(1—af)Ar, 157 = W {(1 —a) — %} < 0 because

(1-a)-— % < 0. Obviously II*Y is decreasing in v.

(3) If 2(1 — €)(1 — af)Ar, < v < 2(1 — €)(1 — af)Ag, I*7 = U=BNAEDv (91X (1 — e)aBrn]}.
First, note that 2[A — (1 —€)afig] > 2(1—€)(1—af)Ar. If € < (1 - B)(1— %), then 2[A — (1 —e)afrn] <
2(1—€)(1—af)Au, so 1* < 0iff 2(1 —€)(1 —af)Ar <v < 2A = (1—€e)afrul; If e > (1= p)(1— %), then
20N — (1 —e)aBrm] > 2(1 —€)(1 — af)Am, so I1*1 < 0 iff 2(1 — €)(1 — aB)Ar <v < 2(1 —€)(1 — af) Ay
is decreasing in v iff 2(1 — €)(1 — aB)Ar < v < A — (1 — €)aBAg and increasing in v iff A — (1 — €)afAy <
v <2(1—¢€)(1—af)rg.

2c

(4) T 21 = (1 = aB)Ar < v < 2(1 = Ay, 7 = EOE 1 A T e < (1= B)(1 - 3L,

then 1 — > 0, so IT*? > 0 and is increasing in v; If € > (1 — £)(1 — i\TLI)’ then 1 — W <0, so

A
(176))\1{
I1°? < 0 and is decreasing in v.

(5) If v > 2(1 — )Agy, 10 = XED (4 —23). Tf e < (1— B)(1 — 2%), then 2X < 2(1 — €)Ag, so
I > 0; Ife > (1-6)(1 — f\‘—g), then 2X\ > 2(1 —€) Ay, so 157 < 0 iff 2(1 — €)Ag < v < 2\. I1°? is decreasing
in v iff 2(1 — €)Ag < v < X and increasing in v iff v > max{\,2(1 — €)Ag}.

Lemma 2 summarizes (1) through (5) above. If e < (1—-5)(1— i‘—L) & < (1}2/\%);“, condition (1),

(2), and (3) together yield II*¢ < 0/iff 0 < v < 2[A— (1 —)aBAg]; if € > (1 - B)(1 — 3&) & f > U5AuAr
condition (1), (2), (3), (4), and (5) together yield T1°¢ < 0 iff 0 < v < 2X. The two conditions are equivalent
to conditions (i) and (ii) in Lemma 2.

It is also easy to check that I1°? decreases in v only when II°? < 0.

Proof of Lemma 3. To obtain the equilibrium outcomes here, we follow the exact same approach in the



proof of Lemma 1. Noting that the impact of a nudge is basically a linear reduction in v, we can easily

obtain Lemma 3.

Proof of Proposition 1. Note that the impact of a nudge relative to the status quo is decreasing v. By
Lemma 1, the participation size, s, weakly increases with v in the status quo, so decreasing v would (weakly)
reduce the participation rate in the community. Similarly, by the proof of Lemma 1, the total amount of
information and the total privacy damage both increase with v in the status quo, so decreasing v would

reduce the total information and total privacy damage.

Proof of Proposition 2. By the the proof of Lemma 2, the social welfare in the status quo may decrease
with v when it is negative, but the social welfare always increases with v when it is positive. So when the
social welfare in the status quo is positive, imposing a positive nudge (i.e., decreasing v) would decrease
the social welfare; when the social welfare in the status quo is negative, imposing a positive nudge (i.e.,
decreasing v) may increase the social welfare, but the maximum welfare is obviously zero, which is achieved

by setting a sufficiently costly nudge, 7 = v.
Proof of Proposition 3. When user i makes decisions about the four types of postings, we can define a
Lagrange function as the following (ignoring the externality terms since they are not user 4’s decisions)

2 2 2 2
CI> - CYzs Ccx* cy;
O(45, Yij, Tiky Yiks K) =N <U9€ij — — oy — ”) +(1-n) ('Uxik — =k 4 vy — m)

2 2 26 201)

+ Kn(zi; + yig) + (1= n) (@i + yir) — Al

where k is the Lagrange multiplier. The FOCs are:

aai-j ® = n(v—czij) +nk =0,

33@‘@ =nlv - iyij)Jr”’f:O,

551‘1@(1) =1 -n)(v- gxik) +(1—-n)k=0,
3ikq) =1 =n)(v- éyik) +(1—=n)k=0,
%(I) = n(ij +yiz) + (L —n) (@i +yi) — A =0.

. . A SN
Then we can easily derive: z; = ﬁ, yi; = (1_’@)7, zl = (14‘22)7 and y} = (1;#71#)7’ where v = n+(1—n)d.

Since the utility function is concave, these quantities are obviously globally optimal ones.

Substituting the above equilibrium quantities back into equation (2), we can obtain user #’s utility



from participating in the community conditional on the participation size, s:

. A2
ug";” —oh - — 2 Ash (A1)
2y(1+9)
User 4’s utility from staying out conditional on s is
ugl’;’“t = —eAs\;. (A.2)

So user ’s net utility from participating in the community is obtained by subtracting (A.2) from

c\? cA
C (1 —)Ash; = A |p— — 2
-9 21+ 9)

uq,infout — vA —

0 a0 —(1—e)sX;| i€ {L,HY. (A.3)

Note that u?l’;"_"“t decreases in s and \;. Then any potential equilibrium can be characterized by

one of the following five cases: (1) U%Z_O“t < qu’li:_O“t <0, (2) U%Z_o"t < u%’f:_out =0, (3) u%Z—wt <

0< qu"ZL_O“t, (4) u%’,ﬁz_out =0< u‘i’r:l_o"t, or (5) 0 < u%}i‘f—out < qu’ﬁ?_O“t. It is important to note that the
participation rate increases with the numbering of the five cases: (5) > (4) > (3) > (2) > (1) in participation
rate. We next derive the conditions (more importantly, the appropriate ranges for A) under which the best
participation rate is (1), (2), (3), (4), or (5) respectively.

(1) If u%’,ﬁz_o“t < qu’lis"_O“t < 0, then no uncommitted user will prefer to join, implying the equilibrium

. . . - o . in—out in—out
sis s = 1 — «a (i.e., only committed users join). Substituting s = 1 — « into u%? RS quIT ou

< 0,
we get v < Wﬁrw + (1 — e)(1 — a)A, which is the sufficient and necessary condition for the existence
of this equilibrium. Note that A is a decision variable and A > 0. To ensure this equilibrium is the best
one, v < Wﬁw) + (1 — €)(1 — )\ must hold for any A, so v < (1 —€)(1 — a)Ar. Therefore, when

v < (1—€)(1—a)Ar, no A can attract uncommitted users to join, so s? = 1 — . By Lemma 1, in this range

of v, %9 =1 — «, so no A can improve the participation rate relative to the status quo.

(2) If uq,in—out q,in—out

Hls <up, = 0, then low-type uncommitted users are indifferent between joining and

not joining while high-type uncommitted users prefer not to join, implying in equilibrium s? € [1—a,1—af].

Meanwhile, the condition qu’Iisnfom = 0 gives s? = (17;& [v — 2v(ciA+¢)}‘ Noting the range of s?, we obtain
#%—i—(l—e)(l—a))w <wv < ﬁ[}iﬂb) (1—€)(1—apf)Ar, which is the sufficient and necessary condition for

the existence of this equilibrium. To ensure this equilibrium is the best one, v < W/}rd}) +(1-e)(1—af)rr

must hold for any A. Thus, v < (1 —€)(1 — af)Ar. Meanwhile, WAH#) + (1 —€¢)(1 — )\ < v implies

v>(1—€e)(l—a)rpand A < 27(1+w)[”7(i76)(17°‘)’\d. Moreover, since s7 = m {v - le_w)], a smaller

A yields a larger s?. So, to maximize s?, A should be set infinitesimally close to zero, A* = ¢, so the



maximum participation size s* = 55, Therefore, when 1I-e—-a)rp <v < (1-¢€1—-aB)As,

A* = can maximize the participation rate, and the fraction of uncommitted low-type users who participate

is fr = @m0/(-9)-(1-a)

IR . By Lemma 1, in this range of v, s°7 = max{l — «, M} < 8%, so A*

improves the participation rate relative to the status quo.

(3) if u‘}fir;*o”t <0< qu’li;HO“t, then low-type uncommitted users prefer to join while high-type
uncommitted users prefer not to join, implying in equilibrium s? = 1 — af. Substituting s = 1 — a3 into
q,in—out q,in—out : A A : :
U <0 <upg , we obtain m—k(l—e)(l—aﬂ))\L <wv < m—f—(l—e)(l—aﬁ))\mwhlch is
the sufficient and necessary condition for the existence of this equilibrium. To ensure this equilibrium is the

best one, v < W/}rw) + (1 —¢)(1 — aBf)Ag must hold for any A, then we must have v < (1 —€)(1 — af)An.

Meanwhile, W/}Hﬁ) +(1—€e)(1—aB)Ar <vimpliesv > (1—¢€)(1—aB)Ap and A < 27(1“")[Uf(lge)(lfaﬁ)h].

Therefore, when (1—¢)(1—af)A\r <v < (1—€)(1—af)Ay, A* € (O7 QW(Hw)[v*(l*E)(l*O‘B))‘L]) can maximize

c
the participation rate, and only all uncommitted low-type users participate (s* = 1 — a3). By Lemma 1, in
this range of v, 5% = min{m, 1—apf}. So, when (1—¢€)(1—af)Ar <v <min{(1—¢€)(1—abf)ry,2(1—
€)1 —aB)A}, %1 = m < s* and A* improves the participation rate relative to the status quo; when
20— (1 —apf)Ap <v < (1 —¢€)(l —aB)Agy, s =1—af = s*, A* does not change the participation rate
relative to the status quo.

(4) If u%ﬁz_o"t =0< u%’fs"_o"t, then low-type users prefer to join while high-type users are indif-
ferent between joining and not joining, implying in equilibrium $°? € [1 — o3, 1]. Meanwhile, the condition

u%:_om = 0 gives 57 = (1_2)/\1{ [v - 27(611:'1!1)}' Noting the range of s9, we obtain W/}Hﬁ) +(1—€)(1—

aB)dg < v < Wﬁw) + (1 — €)My, which is the sufficient and necessary condition for the existence of

this equilibrium. To ensure this equilibrium is the best one, v < + (1 — €)Ag must hold for any

cA
27(1+4)
A, so v < (1 —€)Ag. Meanwhile, W/}rw) + (1 —¢)(1 —aBf)Ag < v implies v > (1 —€)(1 — af) Ay and
A < 20ED-(1-9(-aB)ra]

(&)

. q _ 1 _ cA
. Moreover, since s =y [v (110

)} , a smaller A yields a larger s?. So
to maximize s?, A should be set infinitesimally close to zero, i.e., A* = ¢, so the maximum participation size

s* = 722, Therefore, when (I-—e)(1—aBf)dg <v<(1—e€rg, A* = can maximize the participation

rate: All uncommitted low-type users participate and the fraction of uncommitted high-type users who par-

ticipate is ff = {=U/Uzum)=Uab)

. By Lemma 1, in this range of v, $°¢ = max{1 — af3, M} < s,
so A* improves the participation rate relative to the status quo.

(5) 0 < u%?iom < u%’fsnfout, then all uncommitted users prefer to join, implying in equilibrium

q,in—out
Hls

q,in—out

< uLlS

s = 1. Substituting s = 1 into 0 < u , we obtain Wﬁw) + (1 — €)Ay < v, which is

the sufficient and necessary condition for the existence of this equilibrium. To ensure we are able to achieve

Y(A+Y)[v=(1=€) A ]

this equilibrium, we must have v > (1 — €)Ag and A < 2 . Therefore, when v > (1 — €)\g,



( Zy(14v) [U (- E)AH]) can maximize the participation rate, and all uncommitted users participate
(s* = 1). By Lemma 1, in this range of v, %7 = mm{ﬁ, 1}. So, when (1 —€)Ag < v < 2(1 — €)Ag,
%1 = m < s* and A* improves the participation rate relative to the status quo; when v > 2(1 —€)Apy,
$%9 =1 = s* and A* does not change the participation rate relative to the status quo.

Proposition 3 summarizes the above five cases and highlights the conditions under which quota can

be used to improve the participation rate relative to the status quo.

Proof of Proposition 4. With an effective quota, A € (0, Lclb)v)’ all users will post up to the quota. And
relative to the status quo, each individual posts less. So if an effective quota increases the total information
posted in the community relative to the status quo, it must have attracted more users to participate in the
community. However, this would never happen. We next show why it is the case.

First, given the participation size s, the total amount of information posted in the community under
quota A is Q%(s) = sA. So equation (A.3) (i.e., a representative user i’s net utility from participating in the

community under quota A) can be written as

A2
U/qu’;n out = oA — ﬁ - (1 - E)Qq(s))\wl S {L, H} (A4)
~—_— ——
— i1

%

Part (i) in (A.4) is user i’s net posting benefit under A and is less than % due to A < M,
meaning that any effective quota would make each user enjoy less net posting benefit relative to the status
quo. Now if Q%(s) is increased relative to the status quo, then Part (ii) in (A.4) is larger than in the status
quo, meaning that each user will suffer more net privacy cost. Then each user will unambiguously enjoy
less net utility from participating in the community due to the effective quota, A, relative to the status quo

(since Part (i) is smaller and Part (ii) is larger), which is in contradiction with the prerequisite that more

users should participate relative to the status quo for the total information to increase.

Proof of Proposition 5.

We now derive the optimal quota to maximize social welfare, A*.

(1) When 0 < v < (1 —€)(1 — @)\, by Proposition 3, no quota can change the participation rate in
the status quo. So in any quota, no uncommitted users will participate (labeled as Case A). In Case A, the

aggregate user welfare is (A € (0, M])

c 2
% (A) = (1 — a) {[U —(1—a+ea)NA— 27(1A+¢)} . (A.5)



Note that v — (1 — o+ ea)X < 0 since (1 — a + €)X > (1 —€)(1 — a)Ar, and thus I1% (A) decreases in A.
So the welfare-optimal quota is A* = and accordingly I1?* = —;. With A* in place, no uncommitted users
will participate and s7* =1 — a.

(2) When (1—¢)(1—a)Ar < v < (1—€)(1—af)AL, by Proposition 3, the best a quota can do is to attract

a fraction of uncommitted low-type users to participate (labeled as Case B). In Case B, the requirement on

Ais A € (0, 27(1+w)[1’7(i76)(17°‘)>m]}. In equilibrium, uncommitted low-type users are indifferent between

q,in—out

Lls =0 0v=

participating and not participating. That is, u 5+ (1 — €)s?Ap, where s? is the

cA
2v(1+y
equilibrium participation rate and changes as A changes. Using this equality, the aggregate user welfare in

Case B can be written as

G2 [ - )

—(1-ah) |-

Note that, in (A.6), 1 — G=55225M < 0 since A — (1 — )afAn > (1= €)(1 — aB)A, and thus T (A)

decreases in A. Case A is also achievable, but it obviously cannot do better than Case B.

So the welfare-optimal quota is also A* = ¢ and accordingly I19* = —:;. With A* in place, only a

v—1L

(I—e)AL "
(3) When (1 —€)(1 — af)Ap < v < (1 —¢€)(1 — aB)Ag, by Proposition 3, the best a quota can do

fraction of uncommitted low-type users will participate and s?* =

is to attract all the uncommitted low-type users (labeled as Case C). In Case C, the requirement on A is

A (o, title=(au-aii)

- ) The aggregate user welfare in Case C is

12(8) = (1= a8) {fo— (= (1= el - - . (A7)

We can easily derive the welfare-optimal quota according to (A.7):

7(1+w)[v*3+(1*€)aﬁ)"f], if v>X—(1—eaBrm;
AL = ‘

L if v <A—(1-eapry.

Accordingly,

(ol (+i)p_dti=gallul’ = ify > X — (1 - €)afAy;

oy = )
—t, ifo<A—(1-¢afry.

Case A or B is also achievable, but they obviously cannot do better than Case C. Note that A — (1 —

e)afrg > (1 —¢€)(1 — af)Ar, so the optimal quota in this case can be expressed as



A Ly if (1—€)(1—a)A\p <v<A—(1—e€aBrm; (Ag)

yAt ) At(-gafin] ey (1—e)aBrg <v<(1—6)(1—aB)ry.

c )

The second case exists only if A\ — (1 — €)aBrg < (1 —€)(1 —af)dyg < e < (1 - B)(1 — i‘\—f{) With A* in
place, only all uncommitted low-type users will participate and s7* =1 — af.
(4) When (1 —€)(1 — af)Ag < v < (1 — €)Ay, by Proposition 3, the best a quota can do is to

attract all the uncommitted low-type users and a fraction of uncommitted high-type users (labeled as Case

D). In Case D, the requirement on A is A € (O, QW(Hw)[v*(lﬁ)(l*aﬁ))‘H]). In equilibrium, uncommitted

c

q,in—out

Hls =0 v=

high-type users are indifferent between participating and not participating. That is, u
W‘}rw) + (1 — €)s?Ap, where s7 is the equilibrium participation rate and changes as A changes. Using this

equality, the aggregate user welfare in Case D can be written as

% (A) = (v — sA)A — cA® —{( A cA” }

201 0) = @AH] [”A TR (4.9)

Note that € > (1= 8)(1 = 3£) < A > (1 - )y & 1 — =57 <0, 50 when € > (1 = B)(1 — 3%), T (A)
decreases in A; when € < (1—38)(1— :\\sz)’ 1% (A) increases in A € (0, M] Therefore, we can derive the

welfare-optimal quota according to (A.9)

L ife> (1—B)(1—3L);

A = A (A.10)
A+ PY=(1=a)(1=ab)An] it . < (1-8)(1— iiL)
c ) - H'

e Whene > (1-5)(1— ;—2), Case C, B, or A obviously cannot do better than Case D. So the optimal
quota is A* = ¢, and all uncommitted low-type and a fraction of uncommitted high-type users will participate
and s7* = ﬁ

e Whene < (1-p5)(1— i‘\—f{), the optimal quota A%, in equation (A.10) degenerates to Case C wherein

only all the uncommitted low-type users participate (because A%, is the corner solution). Moreover, we need

to consider when v > 2(1 — €)(1 — af)Ag & 7(1tw)v < QV(HW[”*U;E)(PW))‘H], the corner solution is not
achievable.

Under € < (1 — 5)(1 — f\‘—fl), consider the following.

(41) I (1 —¢e)(1—af)dg < v < min{(1 — e)Ag,2(1 — €)(1 — af)Ag}, we need to compare the

corner solution with the interior solution in Case C to see when the interior solution is achievable. If yes,

the interior solution is globally optimal; if not the corner solution is globally optimal. Cases B and A are



obviously inferior. It is easy to obtain that

’Y(l-&-ib)[U—5\'5'(1—6)015/\}1]7 if v <(1—€)(2—aBf)Ay — 5\;
A = © B (A.11)

NP p=(=gl=aBru] = jf 4 (1—€)(2—aB)Ayg — A\

c

With A* in place, only all uncommitted low-type users will participate and s?* =1 — af.
(4.2) If 2(1 — €)(1 — aB)Ag < v < (1 — €)My, Case C is not achievable now. Moreover, (A.9) is
increasing in A € (0, ML so A* = M is ineffective. With A* in place, all uncommitted low-type users
v

and a fraction of uncommitted high-type users will participate and s%* = ST

(5) When v > (1 — €)Ag, by Proposition 3, the best a quota can do is attract all the uncommitted

0 2y(A+y)[v=(1—€e)Anu]

C

users (labeled as Case E). In Case E, the requirement on A is A € ( ] The aggregate

user welfare in Case E is
cA\?

% (A) = (v — M)A — ST

(A.12)

Note that € > (1 — 8)(1 — %) & A > (1 —€)Ag. We can derive the welfare-optimal quota according to
(A.12).
e When e > (1—f)(1 — 3&),

L if v <X
Ap = (A.13)
M, ifo> A

C

It is easy to check A}, is indeed globally optimal. So A* is expressed as in (A.13). With A*, all uncommitted
users will participate.

e When e < (1 —6)(1— %)’

2’Y(1+¢)[U—(1—6)>\H], if o <2(1— €Ay — A;

. 7 (A.14)
(049X if v>2(1—€e)Ag — A

c

We need to see if Case E is globally optimal. Under e < (1 — 8)(1 — f\‘—fl), consider the following.
(5.1) If (1 —e)Ag < v <min{2(1 — €)(1 — aB)Am, 2(1 — €)Ag — A}, A% is the corner solution and can

be easily proved to be inferior to Case C. Analysis as in (4.1) would yield

YA+ dtA-gafru] g < (1—6)(2—aB)ry — X;
A* = ¢ - (A.15)

2= UaBAu] - if 4 > (1 - €)(2 — af) A — A

c




With A* in place, only all uncommitted low-type users will participate and s?* =1 — af.

(5.2) If max{(1 — €)Ag,2(1 —€)(1 —aB)Au} < v < 2(1 — €)Ag — A, A} is the corner solution and
can be easily proved to be inferior to the status quo (Case C is not achievable now). So A* = M and
is ineffective. With A* in place, all uncommitted low-type users and a fraction of uncommitted high-type
users will participate and s?* = m

(5.3) If v > max{2(1 —¢€)(1 —aB)Am, 2(1 —€)Ag — A}, A% is the interior solution and is indeed globally
optimal. That is, A* = w With A* in place, all uncommitted users will participate and s7* = 1.

Appendix A in the main manuscript summarizes the above five cases. We present the optimal quotas
separately according to the value of e. We have also combined adjacent ranges of v under which the optimal
quotas are common.

Lastly, it is easy to verify that except for conditions (4.2) and (5.2), all the optimal quotas identified
above are effective. That is, A* < V(Lcw)v Also note that when the quota is ineffective (i.e., A = M),
the quota is equivalent to the status quo. In the process of searching for the optimal quota above, ineffective
quotas have also been considered. So when the optimal quota is effective, it will always improve the welfare
relative to the status quo. In conditions (4.2) and (5.2), which can be combined as ¢ < (1 — 8)(1 — f\‘—g) and
2(1 —€)(1 —aB)Ayg < v < 2(1 — €)Ag — A, the optimal quota is ineffective. That is, A* = M and the
optimal quota retains the status quo.

It is easy to verify that the participation rate in the community is weakly improved relative to the
status quo. The aggregate privacy damage is £ = %Q. When the optimal quota is effective, by Proposition

4, it will always reduce the total amount of information in the community (i.e., @), so it will always reduce

the aggregate privacy damage.

Proof of Proposition 6. By Proposition 1, a positive nudge weakly reduces the participation rate relative
to the status quo. Meanwhile, by Proposition 3, a quota can be used to improve the participation rate
relative to the status quo in some ranges. So obviously, a quota weakly dominates a nudge in increasing user
participation.

Now consider welfare, we consider two cases according to the value of e:

e Whene < (1-8)(1— i—;), by Lemma 2 and Proposition 2, II"* = 0 when 0 < v < 2[A—(1—€)afSAy]
and II™* = I1°? when v > 2|\ — (1 — €)a3\g]. Meanwhile, by Proposition 5 and Appendix A, 117 = 0 when
0<v<A—(1-eaBrg and 1% > T1°¢ when v > X — (1 — €)aBAg. So 19" > I1™*.

e Whene > (1-5)(1— f\‘—z), by Lemma 2 and Proposition 2, II"* = 0 when 0 < v < 2\ and II™* = II%¢
when v > 2\. Meanwhile, by Proposition 5 and Appendix A, I1%* = 0 when 0 < v < A and II7* > II°? when

v > A, So IT7* > TI"*.
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Note a technical issue worth clarifying: We consider an extremely costly nudge (i.e., 7 = v and thus
IT" = 0) equivalent to an extremely harsh quota (i.e., A = ¢ and thus II19 = —¢). This is purely because we

have assumed A # 0 to avoid some trivial discussion.

Section 3.3.5. Formal results about overlapping of participation-optimal and welfare-optimal
quotas. When the community owner’s objective is to maximize participation, by Proposition 3, a quota
can be used to achieve this goal. We now examine when the welfare-optimal quota (A*) overlaps with the

participation-optimal quota (A*). Referring to Proposition 3 and Appendix A in the main manuscript,
M e<(1-p)(1-22)
(L1 IF0<v < (1—e)(1—a)rp, A* =, A* € (o, M] and thus A* € A*.

(2)If(1—-e)(l-—a)dp <v<(1—-€)(l—ab)ry, A* =1, A* =, and thus A* = A*.

(1L3) I (1—€)(1— aB)AL < v < A— (1 —)afg, A* =1, A* € (o, 27(1“/’)[”—“C—f)“—aﬁ)m), and thus
A e A,

(1.4) I A—(1—e)aBry < v < (1—€)(2—aB)Au—A, A = 2ED=AL0-gabdu] px ¢ (0, 2”“*‘“[”*“j)“*“@m)
when v < min{(1 — €)(1 — af)Ag,2(1 — €)(1 — af)AL}, so A* € A*; A* € (O,V(Lcw)v) when
20 —e)(1 —af)rp < v < (1 —€)(1 — af)Ag, so A* € A*; A* = ¢+ when (1 —€)(1 — af)dg <

v< (1—€)(2—af)Ag — A, so A* # A*.

(15) If (1—€)(2—aB)duy — A < v < 2(1—€)(1 — af)ry, A* = 2L (0-g0-ehru] A+ —

(&)

when (1 —€)(2 — aB)Ag — A < v < (1 — €)Ay, so A* # A*; A* € (0, QV(HW[U;“_G))‘H] when

max{(1—€)(2—af) g — A\, (1—e)Ag} <v<2(1—€)(1 —ab)ry, so A* # A*.

(i.6) If 2(1 — €)(1 — aB)Amr < v < 2(1 — ) A — A, A* = EDY A — ) when 2(1 — ¢)(1 — af)Ag <

v<(l—e)Ag,s0 A* #A* A* € (0, 27(1+w)[v_(1_6)/\1’]} when max{2(1 —€)(1 — af)Au, (1 —e)Ay} <

C

v<2(1 —€e)Ag — A, so A* # A~

(1.7) T v > max{2(1 — €)(1 — af)Am, 2(1 — YAy — A}, A* = 2WEDO=D - pe ¢ (o, 27(1”””*(1*)*1{]}

C
when max{2(1 —€)(1 — aB) g, 2(1 —e)Ag — A} < v < 2(1 —€)Ag, so A* € A*; A* € (O, M] when
v>2(1—€e)Am, so A* € A*.

(i) e > (1-5) (1- 32)
({.1) Hfo<v<(1—€e)(l—a)Ap, A*=1, A" € (0, v(Lcw)v}’ and thus A* € A*.

(ii.2) f (1—e)(1 —a)dp <v < (1—¢€)(1—af)rr, A* =1, A* =, and thus A* = A*.

11



c

(i.3) I (1—)(1—af)rp < v < (1— &)1 — aB)dgy, A* =1, A* € (o, 27<1+¢>[”*<1*6><1*a5>m), and
thus A* € A*.

(ii4) I (1-—e)(l—af)rg <v<(1—€)Ary, A* =1, A* =, and thus A* = A*.

(L5) If (1 — )y <v< A A* =0, A* € (o, 27(1“”””*“*5)“1], and thus A* € A*.

C

C

(ii.6) If v > A, A* = w A € (0, 27(1“’)[”_(1_6»}1]} when A < v < 2(1 — €)A, and thus

A e AY A e (0, M} when v > 2(1 — €)Ag, so A* € A*.

Proof of Proposition 7. Given a free allowance A € (O, M}, if user ¢ does not post in excess of this

A, then the equilibrium quantities will be the same as those in a pure quota. So, by Proposition 3, we have

Tij = ﬁ, Yij = %, Tip = %, and y; = %. If user ¢ posts in excess of the free allowance,

then she will face an additional nudging cost for the excessive information she posts.

Denote the amount of nonsensitive information user ¢ would post about user j as z7;. If user i

2

Cajij o

decides to post in excess of A, she makes the following decision: r$, = argmax VT —

J Tij> vy 2
Tl — ﬁ] = “;C% Similarly, we derive the optimal quantities of the other three types of information:
Y = w(”;%), x$, = 5(”;%), and y5;, = M So the total amount of information each user would post is

Q¢ = n(xf; +y5;) + (1 —n)(zg, + i) = w So if Q¢ = w > A, then users will post in
excess of the free allowance, otherwise they just use up the free allowance.

We now see, when users post in excess of the free allowance (i.e., w >Ae F<o-—
7(167-[&1&))’ whether the composite policy will outperform the pure quota in terms of participation and welfare.
Substituting the equilibrium quantities of information derived above back into equations (2) and (3) in the
main manuscript, we can derive a representative user i’s net utility from participating in the community

conditional on participation size s:

in—out A+ =7) ?C(U ~ ) [y 7~ 2(1 — )shi] + 7A. (A.16)

We calculate 8ufl’z”70m/87- = M[(l —€)s\; +7 —v] + A for later use in the proof. We next prove

that the composite policy cannot improve the participation rate more than a pure quota.

(i) When 0 < v < (1 — €)(1 — @)AL, obviously, 8u§|’;"7°“t/8% > 0. Note that 7 < v — 7(167-/}1#)’ 0

c,in—out c,in—out e A
<u =A [v cA

ils e e (1-— e)s)\l}. The last term is user i’s net utility in the pure

i|s,T:v7,y(1°7_/}_w)
quota. So each user would obtain less net utility from participating in the community under this composite
policy than under the pure quota and thus this composite policy cannot improve the participation rate more

than a pure quota.

12



(if) When (1 —€)(1 —a)Ap <v < (1 —¢€)(1 — aB)AL, by Proposition 3, the best a quota can do is to

attract a fraction of uncommitted low-type users to participate and u%’f:*o“t =0&sv= ﬁ[}rd)) +(1—¢€)sAp,
which implies 8u'2"i;ko“t /0T = M —1—% > 0. Logic similar to that in (i) yields that low-type users obtain

less net utility from participating in the community in this composite policy than in the pure quota. However,
for the composite policy to improve the participation rate more than a pure quota, it should make low-type
users obtain at least the same net utilitiy, which is a contradiction. So the composite policy cannot improve
the participation rate more than a pure quota.

(iii) When (1 —€)(1 —af)Ar < v < (1 —¢€)(1 — aB)Ay, by Proposition 3, the best a quota can do
is to attract all the uncommitted low-type users. Obviously, 5‘u§f‘zﬂmt /07 > 0. Logic as in (i) yields that
high-type users obtain less net utility from participating in the community under this composite policy than
under the pure quota. However, for the composite policy to improve the participation rate more than a pure
quota, it should make high-type users obtain more net utility, which is a contradiction. So the composite
policy cannot improve the participation rate more than a pure quota.

(iv) When (1 — €)(1 — af)Ag < v < (1 — €)Ag, by Proposition 3, the best a quota can do is
to attract all the uncommitted low-type users and a fraction of uncommitted high-type users. Moreover,
u%Z_(mt =0&cv= ﬁ/_\w) + (1 — €)sAg, which implies 8u§f‘?_0"t/87~' = M + % > 0. Logic as in (i)
yields that high-type users obtain less net utility from participating in the community under this composite
policy than under the pure quota. But for the composite policy to improve the participation rate more than
a pure quota, it should at least make high-type users obtain the same net utility, which is a contradiction.
So the composite policy cannot improve the participation rate more than a pure quota.

(v) When v > (1 — €)A g, by Proposition 3, the best a quota can do is to attract all the uncommitted
users. So there is no way for the composite policy to improve the participation rate more than the pure
quota.

In summary, the composite policy cannot improve the participation rate better than the pure quota.

Now consider welfare. Given that the composite policy cannot improve the participation rate more
than the pure quota, we just need to see if the composite policy can improve the welfare more than the
pure quota when it produces a lower participation rate than the pure quota. Hhis is impossible because the
welfare-optimal quota identified in Proposition 5, by construction, considers all the possible participation
rates and then selects the participation rate that can produce the optimal welfare. In other words, if there
indeed exists a lower participation rate that allows the composite policy to outperform the pure quota, the
pure quota can also achieve it without the additional nudging and thus deliver a greater welfare.

We can also prove such composite policy will not increase the total quantity of information posted in

the community when compared with the status quo. To do so, we only need to see, when users post in excess

13



YA+e)=1) o &

of the free allowance (i.e., P

), whether the composite policy will increase total information
relative to the status quo.

User i’s net utility in (A.16) can be written as

us‘,zn—out _ ’Y(l + 12)(1) — 7:)2 N 72]\ B (1 B G)Qr(s)/\l . (A17)
c Nl AR Sk

W%

2 ~ ~
Part (i) in (A.17) is less than ’Y(H_fw)v due to A < %)(”_T), implying each user still enjoys less net utility
in this composite policy compared with in the status quo. Part (ii) in (A.17) is the net privacy cost user
i suffers (Q°(s) is the total amount of information posted in the community in this composite policy). So

the same contradiction seen in the Proof of Proposition 4 will occur here. Therefore, this composite policy

cannot increase total information relative to the status quo either.

Proof of Proposition 8. Proposition 8 is evident from the discussion that accompanies it in the main

manuscript.
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2. Detailed Results in the Numerical Example and Extensions

2.1. Numerical Example

Here we explain how we derive users’ posting quantities in the targeted nudge and quota mechanisms when
“false positives” and “false negatives” are allowed. Denote the probability of “false positive” by p, and the
probability of “false negative” by p,. Note that only detected “sensitive information” would be regulated by
nudge or quota.

In targeted nudging, user i’s net utility is

tn,in—out c'rzzj Cyin x?k Cyi2k
ils’ =N | VTij — 9 +vYij — @ = T7(Patij + (1 —py)yiz) | + (1 —n) |vwy — 28 + vYir — 200

—T(pazi + (L —py)yir) | + (1 —€)(eQ—; + wX,; — 6,Y,;).

FOCs w.r.t this equation would give user i’s optimal posting quantities under targeted nudging:

tn _ V= PaT 4 Yo —(1 *py)T] tn _ 0V —=paT) 4, _ Pofv — (1 *py)T]
Tij = c ij—faxik—fa ik — c .

Under a targeted quota, user i’s net utility is

2 2
tq,in—out cxij Cyij

ils =n |vL;; — 5 + vy — 2

+(1—e)(eQi +wX.,; —0,Y,),

2

2
cx; CYy

+ (1 - ik — —E oy —
( n) [vxk 5% VYik 250

u

with the constraint n[pyx;; + (1 — py)yi;| + (1 — n)[pazic + (1 — py)yix] = A

As in the proof of Proposition 3, we can define a Lagrange function to derive user i’s optimal posting

quantities under a targeted quota,

§q:{1_ Pz +¥(1 —py) }U A
* P+ w(l _py)2/pm & [pas + w(l - py)z/pac]f)/7

y44:|: _ Pz+¢(1—]9y) :|"/JU W\
K p2/(1=py) +¥(1—py) ] ¢ = [P2/(1—py) +¥(1 —py)ly’

L oA
ik pe+ V(1 —=py)?/pa| ¢ [pe+ V(1= py)?/paly’

9 = {  pat(l—py) } dpv SYA
ik pz/(1 _py) + (1 _py>

¢ T =py) o0 —pyy

In the numerical example, we set p, = p, = 0.1 and fix all other exogenous parameters, including
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the values for 7 under a targeted nudge and A under a targeted quota (see specific values in the main text).
We choose six different values of v. For each v, using all the fixed parameters, we can compute each user’s
optimal posting quantities according to the equations derived above. Then we substitute the optimal posting
quantities back into each user’s net utility function to determine their participation decisions. Finally, all
the aggregate measures (i.e., total quantity of information posted, social welfare, and total privacy damage)
can be calculated once participation rate is determined.

2.2. Extensions

Phi—e(1+9)—w

(i) Heterogeneity in friendship. We assume n; € U[0,1] and 6; = 1 — n;, then \; = T ,

vi=n;+ (1 —=mn;)0 =1—(1-19)0;. User i’s net utility from participating in the community in the status

quo (conditional on the total information posted in the community, Q*9) is given by

ﬁeq,infout _ 71(1 + 1/))112 o

: > (1 - €)Q%N\;. (A.18)

u

Note that ufq’m_out in equation (A.18) decreases in 6; because ; decreases in 6; and ); increases
with 6;. So less privacy-sensitive (more connected) users are more likely to participate. That means we
can characterize the equilibrium participation rate by a cutoff user type (6°) such that users with privacy
sensitivity below 0° will participate in the community and the others will not. So 8° indicates the equilibrium
participation rate in the community.

Note also that the utility function in equation (A.18) increases with v. As v becomes sufficiently large,
every user will get positive net utility and thus participate in the community, which implies §° = 1. Now

focus on 0° < 1, then the condition to solve for 6° is that the cutoff type has a net utility of zero:
o 2 0°)(1 2
U?Q,zn out(go) _ i ( )(2;'_ w)v _ (1 _ e)qu(GO))\Z—(QO) =0. (A19)

The total quantity of information posted in the community in equilibrium conditional on 6 is given

by

c 2 c

Q*1(6°) = /000 2Ly oy _ L= o (L) (A.20)

Combining equations (A.19) and (A.20), we can derive the condition to solve for 6°:

(T =e)[h° —e(1+9) —w]f°[2 — (1 —6)6°]
o (1+9)[1—(1-10)6°) : (A.21)

The RHS of equation (A.21) is a strictly increasing function of #° because ¥0° —e(1 +1) —w > 0 and
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increases with 6°, 0°[2— (1 —§)0°] > 0 and increases with 6°, and 1 — (1 —4§)0° > 0 and decreases with 6°. So

Pp—e(l+y)—w

as v increases, §° will increase. But note the condition of #° < 1, which requires v < (1—¢)(1+ %) i

When v > (1 —¢€)(1+ %)%, all users will get positive net utility and participate in the community.
So we obtain Lemma 4.

Nudge

Note that the impact of a nudge relative to the status quo is decreasing v. So according to Lemma
4, implementing a nudge will (weakly) decrease the participation rate relative to the status quo. According
to equation (A.20), it is easy to verify that @Q®?(0°) increases with v and #°. That is, the total quantity
of information posted in the community will decrease as posting benefit decreases and participation rate

decreases, which are the impacts from a nudge. To examine the impact of a nudge on social welfare, we first

derive the social welfare in the status quo:

2c o

N R RS SRR e

N}

Note the equality between 6° and v in equation (A.21). So II*? can be viewed as a function of §°—the

sq __ o "}/1(02)(1+1,ZJ)1}2_ sq(noNY.(Q. ) 1_ sq(po\\.(A. )
we— [ QU6 + [ Qo001

equilibrium participation rate. The function in equation (A.22) is obviously a highly nonmonotonic function.
Figure A.1 illustrates this via an example with ¢ = 0.5, ¢ = 0.01, ¢ = 0.01, w = 0.01, § = 0.5, and ¢ = 1
(similar to Figure 3 in the main text). As participation increases, the social welfare may decrease. Therefore,
we have shown numerically that, when a nudge is implemented, the participation rate decreases, which may
increase social welfare. This result shows that the effects of a nudge are similar to that in the main model.

Quota

We consider a quota of the following form: A; = f - %(171)”, where f € [0,1] and ij)v is the
total amount of information user ¢ will post by her own choice in the status quo. User ¢’s net utility

from participating in the community under the quota (conditional on the total information posted in the

community Q?) is given by

2
q,in—out __ CAi q
U =N, —————(1—c¢ ;- A.23
Z gy~ (9@ (A.23)
. 2
u"™ " in equation (A.23) decreases in 6; because vA; — m decreases in 6; (this in turn is
2
because vA; — m increases with A; and A; decreases with 6;) and A; increases with ;. So we can
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Figure A.1: Social welfare as a function of participation rate in the status quo

again characterize the equilibrium participation rate by a cutoff user type (6°) such that users with privacy
sensitivity below 6° will participate in the community and the others will not.

Focus on 6° < 1. The condition to solve for #° is that the cutoff type has a net utility of zero:

CAZ'<90)2

) =M ) - e

— (1 - &)QI(6°)Ni(6°) = 0. (A.24)

The total quantity of information posted in the community in equilibrium conditional on 6 is given

0%~ .(p. v — v
QI(0°) = /O f'Yz(oz)(i +v) do; = f0°[1 — 1 5 590] (1 +C7v[}) . (A.25)

Combining equations (A.24) and (A.25), we can derive the condition to solve for 6°:

(1—€)[f° —e(l+1) —w]f°[2 — (1 —0)0°] .

(L+ )1 — (1 —6)6°] (A.26)

(2- o=

Now comparing equations (A.26) and (A.21), the RHSs of both equations are the same and increase
with 6°. Note that (2 — f)v > v (LHSs of the two equations), so the equilibrium 6° under a quota will
be larger than that in the status quo. In other words, adding a quota to the status quo will increase the
participation rate. This holds as long as the participation rate in the status quo is not full and there is

room for improvement (i.e., v < (1 —€)(1 + %)%) The impact of a quota on the total amount of
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information posted in the community can still be seen by the dilemma highlighted in Proposition 8. As in
the main model, a quota will decrease the total amount of information and hence the total privacy damage
relative to the status quo.

The social welfare under a quota is given by

1

0° _ "
; [2f ) M —Qq(ao)Ai(ei)] db; +/ [—eQ(0°)\;(6;)]d0;

2c o

3 1+w> [1_12590}{[(1_£)u—m+<e+w>90]_ (A.27)

oonfg- ()

Due to the complexity of the model, it is challenging to derive the closed-form optimal quota by

comparing I1? with II°¢?. We thus resort to numerical analysis to examine the impact of a quota. We set
f = 0.7 and use the same set of parameter values as in Figure A.1. Figure A.2 shows that a quota exists that
increases the social welfare relative to the status quo, which is consistent with Proposition 5 and Figure 4 in
the main text. Note that, we also vary the values of the key parameters — ¢ and § from 0.1 to 0.9, and solve
the numerical example under the different values. Under all these cases, we discover the consistent result

that, with an appropriate quota, the social welfare can be increased relative to the status quo.

—— Status quo
- = Quota

0.20
1
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Participation Rate

Figure A.2: Social welfare as a function of participation rate under the status quo and a quota

(ii) Nonlinear externality. Following the same approach in the main model, we can derive the equilib-

19



rium outcomes in the status quo as follows.
(1) When 0 < v < 2(1 — €)(1 — @)?A, no uncommitted users will participate. s%¢ =1 —a. Q% =

(1—04)76(1"!‘7/))11. 1157 = (1—a)’;il+w)v [’U _ 2(1 _ a)(l —a+ 60&) ] €51 = (1—‘1);71/)511.

(2) When 2(1 — €)(1 — a)?XAr, < v < 2(1 —€)(1 — aB)?AL, only a fraction of uncommitted low-type

. .. s s v s v? a+tea)\
users will participate. s°7 = \/% Q%1 = V(ltd’) 2(1:}5))%' 1157 = % {(1 —a)— %}

Esq _ "/¢§U2
T 2¢(1—-e)AL

(3) When 2(1 — €)(1 — aB)?Ar < v < 2(1 — €)(1 — af)? g, only all uncommitted low-type users will
participate. s%¢ = 1 — af. Q%1 = w 157 = m {v 2(1 —af)[A— (1 — e)aﬂ)\H]}.
€51 = (1*(16)27#}‘%'

(4) When 2(1 — €)(1 — aB)® g < v < 2(1 — €)My, all uncommitted low-type users and a fraction
of uncommitted high—type users will participate. s° = | /5755, Q% = v(ltw)v Vo % =
(4o’ [1 - } £ag = 0OV _

2c (1— e))\H 54 7 2¢(1—e)Am *

: : sl sq __ sq _ Y(1+¥)v sq __
(5) When v > 2(1 — €)Ay, all uncommitted users will participate. s°7 = 1. Q*7 = T=22, 1% =

ALEIL () — 23). go0 = 20

Compare the cutoff value of v when uncommitted low-type users start to participate here with that in
the main model: 2(1 —a)?(1 —€)A\r, < 2(1 —a)(1 —€)Ar, . Compare the cutoff value of v when uncommitted
high-type users start to participate here with that in the main model: 2(1 — a8)?(1 —€)Ay < 2(1 —afB)(1 —
€)Ag. So we obtain Lemma 5.

As we can see, the corresponding impact is that the cutoff values of v which characterize different
equilibrium outcomes change quantitatively. But all the results obtained in the main model can be verified
to hold qualitatively.

(iit) Unintentional Disclosure of Sensitive Information. Users may not know the information they
post is sensitive. We can modify the setup in line with this consideration. Assume users only make decisions
about the total amount of information to be posted about friends and nonfriends, denoted by z;; and s,
respectively. A fraction, ¢ € (0, 1), of the information posted by a user will cause privacy harm to others.
Users may not know which information belongs to this fraction. All other settings and notations remain
the same as in the main model. Then user ¢’s utility from participating in the community conditional on

participation size, s, is

in _ o Gy _ _ _
uﬂs—n(vx” 5 )+(1 n)< 25>+6Q i+ wX.; —60;Y,. (A.28)

Equation (A.28) is the counterpart of equation (2) in the main model. Solving the FOCs yields z;] = ¥

and z] = 57” Using these equilibrium quantities, we can derive user i’s net utility from participating in the
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community:

uZI";OUt = ’;—z[v —2(1 —€)sAy],
where \; = ¢0; — e — (1 — ¢)w has the same interpretation as in the main model. Then all the results in the

main model can be easily replicated here. As we can see, the only difference is that % in the main model is

replaced by ¢ here. That is because we conveniently capture the differences in the quantities of nonsensitive
and sensitive information posted by a user through the cost-ratio parameter, 1, which is also exogenously
given. As a result, an exogenous and fixed fraction of the total amount of information posted by a user is

privacy infringing. Therefore is equivalent to ¢.

v
' Thg
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