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Appendix A: Proofs

Proof of Lemma 1. Given seller i’s payoffs under disclosure 7
disclosure 7 = (1 — a)3% /16, it is evident that at g%, we have 7

rium disclosure threshold 7}, = min{4, / (1h L 1}.

Proof of Lemma 2. For certified seller i, the payoff under disclosure is given by 77;” A =(1—-a)g?/4—h
~c,nd

% = (1—a)g?/4 — h and under non-
f l"d, which leads to the equilib-

and under non-disclosure is given by 71;’

~c,d ~c,nd

71?1 = 71;"", which leads to the certified seller i’s equilibrium disclosure threshold g7, = min(1, ch +

= (1—a)(qc +7%)?/16. It is evident that at g5, we have

7+ llzﬁ) Following a similar approach, we can derive uncertified seller i’s equilibrium disclosure
threshold q55 = min(qc, 7p)-
Proof of Proposition 1.  We first verify that the platform would never set a quality standard g, 1 gc >
75 Let I_I”C denote the platform’s profit without certification. Then, in this scenario, Hp H”C =
-5 (75 - qc) < 0. This option always makes the platform obtain a lower profit than that without
certification, so it cannot be the equilibrium strategy.

Next, we move to the scenario ¢ < 7. Note that 7, < 1 requires gc < —1424/1 — 1=, which
leads to the following two subcases:

_ . . 3(7—vIB)(1—a) A 9c a(gc)?
Case 1: ﬁ”f) < —1+24/1— a, which requires 1 < %8)(“), I, = Jo 16 dg +

q ~ -~ \2 2 ~
LD qu + L (XZ dq. Solving the maximization problem, we can obtain == a = 288 aqc
C D

2
(96— + 5(c)*)/(Gc)? + 121 +32(4¢)3, and G H)z < 0. This together with the fact that & e |r4c 0>

~

0and aq ol P —j% < Osuggests that there exists a unique 7¢ satisfying

h - h PRI P h P
288—qc — (967— +5(qc)")y/ (Gc)* +127— +32(4c)” = 0 (A1)

that maximizes the platform’s profit.

Case 2: q}, > —1+2,/1 — 1=+, which requires /1 > %, under which
ic a(Gc)? B a(Gc +75)2 U oag? o~ \/W
D
)?
16 ——=—dg +

=1 i oz
qc a(qc +1)° L B
L LC L, if —14+2y/1- = <o <,

If —1+2,/1-# < Gc < G5 then 1, = £(1+4c— (§c)?). We can show
that ¢ = 1/2, which exists only when h > 7(162“). If ¢ < -1+ 24/1—%,
g is the solution of 288:—gc — (9612 + 5(3c)?)\/(Gc)? +12:% + 32(Gc)> = 0, which

exists only when h < L+/—a®+3a2+78v2vab —6a5 + 15a* — 2003 + 1502 —6x +1—3a +1 —
84787202 —1695744a + 847872

589824 v/ — a3 +302+78+/2v/ a6 —6a5 + 1504 —2003+ 1502 —6a+1—3a+1

the two scenarios, we can obtain that there exists a i’ such that when h > hY, ﬁ’é = 1/2 and when

h < hP, G is the solution of 28877 — (9612 + 5(7c)*)4/ (Gc)? + 1272 +32(4c)® = 0, where 1¥ is
the solution of

1 1, 2 [ 12k 1, 2 [, 12h 1, 2 [ ., 12h
1~ (GIc+ 3\ (@) + 1=, )+3(3qc+ (82 + 720248 = 3(588 + 54/ (8 + 5

+ l_T"‘. Comparing the platform’s profits under

—
A2
Based on the implicit function theorem, we can further show ﬁqc Jou =0, Oz?é /oh = 0. (A2)

)(@)? =
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Proof of Proposition 2. Without platform certification, the platform’s and the seller i’s expected prof-

A T (%) ag? « o 16V3K32 - T (1—a)(75)?
: IIme — D “q _ e = = /\ID)
its are T} Jo 16 dg + LD 4 dq = 108 7080~ 1- )3/2) and II; Jo 16 a4+
1 (1—a)g? 1—a  32K3/2 ,
J% — hdg = 5 + 9V3 —3a — h, respectively.
With platform certification, the platform’s and the seller i’s expected profits are, respectively,
5 i 0.
i 2, if h>h";
Ay, = { (#a@)?,  (Wa@e+i? [ .
P C Ve "ADJ e B
L 16 dq + L* 16 dgq + L** 1 dq otherwise.
C D
. 2 * (1o, 2 1 Fu=i
Y. _ 7 (1 — ~ q° 1— % sk o 2
I J ¢ mdq . f b (1-a)(q¢ +4p) dq +j A-ae dq otherwise.
0 16 G 16 a4

We then compare the platform’s and sellers’ expected profit with and without platform certification.

~ ~ a(—9+9a+256,/ 2L ) o(l, 1) ~
0 o . 2(24a)h h 0

Ifh > h°, 11, — 1T} = 7 a) . Since —f = = 192—|—9<1 7\ > 0forh > h’, 11, —
e > 11, — ﬁ”c| = (. Moreover, oMLy ILY) _ 2a > 0. [T —[Ine = p— 322 1-a

P p p la=0 : ’ oh 3(1—a) 3 3u - i 9v33a 192
% =1- 3\1/% > 0forh < % while w < 0 otherwise. This together with the
fact that II; — IT/°[,_j0 > 0 and I1; — IT'°|,_3(1_4) /16 > O suggests II; — IT’* > 0 always holds. Also,
o(f1;—11re 3/2
% = 15 - &W < 0 always holds.

If h < 1,  then according to the envelope theorem, %;7” _
2 <ﬁé‘ <\/ (1*”‘)[(1*“)(%)2+12h]+(rx71)ﬁ§> 76;1)

n . . .
9(1—04)\/(1—«)[(1—a)(c7*)2+12h] + 3\/32("1‘\_/;)3/2. Through the mathematical derivation
C
and algebraic calculation, we can obtain % > 0and ﬁ fI”C| h=0 > 0, suggesting pr - flzc >0

always holds. Following the similar approach, we can show that o, ——r Ty )

(B, fie) <5(lfoc)(qc) \/( —a)((1-a)(g%)2 +121) +240h\/ (1—a) ((1—a)(7%)2+12h) —32(1—a)2(7%)? )TC

As for seller i’s profit, 4 H’ah i
432,/ (1=) (1) (3% )2+12h)

48(56;':‘\/(1—@((1—&)(11 J2+121) =9, [ (1—a) ((1—a) (52 )2+121) +96h—da (5% )+4(ﬁ*)>

_ l6vh . q d

432\/ 1-a)( (1—,x)(§g)2+12h) (3\/m ) an

onk

oIy 3(1—a)< (a=1)(7 *)2\/(1—a)((1_a)(57§)2+12h —24071\/ 1—a) (1—zx)(§§)2+12h)+32(a—1)2(§§)3> i

on 1296 (a— 1)\/(1 a)((1—a)(7%)2+12h)

74608h2+192(uc71)h(ﬁé‘)Zf(ucfl)(108\/(1700((1fuc)(qc)2+12h)+5(ﬁ*) \/(1711)(( ) (§%)2 4121 ) +32(a— 1)(@’5)4>
+ 1296(1:(71)\/(17“)((lfa)(ﬁ§)2+12h) a

(% - 11—2) Through the mathematical derivation and algebraic calculation, we can show that
oL —II) oI —11°)
o and —4——= > 0.

Last, we Compare the sellers’ ex post profits with and without platform certification, which are given
by the following table:

Without platform certification | With platform certification
qi€[0,9¢], | (Gp)>/16 (q2)*/16
qi € (3¢, apl, | (Gp)*/16 (qc+ $)7/16
g € @h.ap], | 47/4—h (9¢ +q7)7/16
qi € (45,11, qlz/4—h 2/4 h

We then can obtain the results stated in Proposition 2.
Proof of Lemma 3. Given the seller’s payoffs under disclosure ﬁfl

disclosure n”d

= qlz/4 — h — s and under non-

= max(c?% /16 —s,0), it is evident that at g}5, we have nfl = n{ld. We first assume that
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7% /16 —s > 0, which leads to the equilibrium 43 = min {4 %, 1}. The existence condition for this

equilibrium result is 1 > 3s. We then assume that §%,/16 —s < 0, which leads to the equilibrium
45 = 2v/s + h, which exists only when & < 3s. Summarizing the above results, we can obtain Lemma 3.
Proof of Lemma 4. We first discuss the scenario when the disclosure cost & > 3s, wherein all the sellers
sell through the platform in the absence of platform certification. If o < 4}, then all the uncertified

sellers withhold quality information, and their profit 777" = qc/ 16 —s > 0 only when gc > 44/s.
Otherwise, they quit platform selling due to the negatlve profit. If §c > g}, then according to Lemma
3, all sellers sell through the platform.

We now move to the scenario when the disclosure cost i < 3s. If ¢ < 47}, then all the uncertified
sellers withhold quality information and quit platform selling. As for a certified seller i, its payoff

under disclosure is 77;"" = g 2/4 — h — s and under non-disclosure is Ty nd = (§c +4%)%/16 —s. Thus, it

is evident that at 45,, we have 77}’ cd — =7y " which leads to the certified seller i’s equilibrium disclosure

threshold 47, = min(1, %qwc + %4 /3% + 12h). The requirement for a certified non-disclosure seller’s profit

to be nonnegative is §c > 44/s — g If that is negative, they quit platform selhng The other certified
sellers always sell through the platform and reveal their quality information. If §c > 77}, then platform
certification does not change the sellers’ participation strategy.

Proof of Proposition 3. When /i > 3s and 4c < 4v/5, I, = s(1 — 4c), which decreases in jc and
the equilibrium §% = 0. When /i > 3s and §c > 4+/5, we have II, = s, which is independent of jc.
Therefore, when 1 > 3s, §¢& = 1, and ﬁp =35. When h < 3s, ﬁp = 5(1 — max{4+/s — g}, min{gc, 5 }}),
which decreases in §c, and the equilibrium g = 44/s — g};. Obviously, §¢ increases in s and decreases
in h.

Proof of Proposition 4. When & > 3s, the platform does not certify the sellers, and both the platform’s
and the sellers’ profits remain unchanged. When I < 3s, sellers whose quality q; € [4\/s — 4}, q}))
switch from quitting to selling through the platform, leading to an increase in the platform’s profit

~ N aAn OATT Ah+65—6+/54/T1
AT, = s[if — (45 = )] = s(4s +h —4y5) and Tt = 2 > 0,50 = HEEES -

However, the profit of a seller with product quality g; € [4/s — g}, 4},) still equals zero since its sales
revenue can just cover the listing fee. Besides, when h < 3s, platform certification does not change the
participation nor the disclosure strategies of those sellers whose quality level g; € [0,4+/s —45) U [75,1),
which implies that these sellers’ profits remain unchanged. Thus, platform certification has no impact
on the sellers’ profits.

Proof of Proposition 5. For an uncertified seller i, its payoff under disclosure is given by 7'("”1 =

(1—a)qg; /4 h — s and under non-disclosure is given by 71" M — (1 —w)(q$)?/16 — s. Tt is evident

that at g7, we have N"Cd = m“ M4 We first assume that (1 —a)(q%)?/16 —s > 0, which leads to
the equihbrlum 9y = mm{ql*), gc}. The requirement for this equilibrium result is i > 3s. To ensure

the existence of this solution, we must have & < @ = max{1 — %h, 1—4(s+h)}, h <h=3/16, and

s <§ = 1/4—h. We then assume that (1 —«)(g}¥)?/16 —s < 0, so gif = (15+h) which exists only
when h < 3s and qc > w. Following a similar approach, we can obtain a certified seller i’s

equilibrium disclosure threshold q’,g = min (1, %qc + %1 / q% + %)
(i) When h > 3s, following the logic in the proof of Proposition 1, we can easily verify that the platform
never sets a quality standard gc > qp- Next, we move to the scenario gc < gj,. Note that g, < 1

requires gc < —1+24/1 — ;== and the profit of the uncertified sellers 77, M _(1—a)(gc)?/16—5 >0

requires gc > 4,/1=;, which leads to the followmg three subcases:

Case 1: 4y /752 < qD < —1424/1- Toar which requires h < %, under which

T a(qc +q5)> ' ag? , s
7+sdq+j — +sdq, if gc < 4 ;
LC 16 o 4 1—a
Hp = qc u 2 q% o s
L %dq—i—f (qcligb)dq—&-f qdq+s 1f44/ zx<qC<qD
qc b
o a<288h2—12hqc (6\/(04— (u—l)q2—12h)—l7(u—l)qc))
p pr—

1 If g¢ < 4,/7%, then

1—a’

oqc 108(a—1) ((a—1)g2 —12h) +



(8\/4)( 1)((a—1)q2 —12h)— 19(0471)%)

20h

011, o, _
108 (a—1) (= 1)‘72c 20 —sand o < 0. We can show that ?‘TC‘L]C:O g9y —5 >0
o1l . . oIl
for s < 92_”%’“ and a—”‘ < 0 otherwise. We can also obtain that % > 0 for
qc qc=0 1c '7c24\/ﬁ

< 0 otherwise, where 5 is the solution of 4(49a + 27)s? + 3(41a +

S

qac :4\/g

27)sh + 64as, [ /(1— ) (4s + 3h) + 18ah (2,/%«/(1—&)(4s+3h)—h> = 0. We then

have that g¢ = 4,/1%; whens < 5, g¢ = 0 when s > 92_”‘5’0(,

o

« <288h2712hqc (6\/(lfa)((1fuc)q2c+12h) 717(%1)%) +(a—1)g2 <8\/(lfa)((1fn¢)qzc+12h)+19(1frx)qc>>
108(1—a) ((1—a)g2+12h)

and q¢ is the solution of

-s =0

otherwise.

, o, a((a—l)q%(5\/(1—04)((1—a)q%+12h)—32(1—a)qc>—96h<\/(1—1x)((1—zx)q%+12h)—3 -

2)If4, /% < , =L =
@ =& S 4¢ < 9Dr 3¢ 432(06—1)\/(1—06)((1—a)qé+12h)

o211, orl,

d < 0. Therefore, h that > 0 f <
an pr erefore, we can show at ! et \/E or s
3 3 103342 _ oI, _
<\/10064f 20+ 361230 + 7 LI 53h> and el N 0 other
wise. Also, we can show that % . < 0. Then, we shall have gf = 4,/1%; for
qc=1p
s > 148 <\/ 10064+/2h3 + 36123h3 + \/10064i?:;i36123h3 —53h) and g¢ is the solution of

1x<(1x71)qzc <5\/(u¢71)((afl)q%712h)+32(a71)qc> —9611 <\/(a71) ((a—1 )qC712h)+3(zxfl)qC))

432(0471)\/(0471)((ucfl)q%fuh)
Comparing the platform’s profit under the two scenarios, we can obtain that when s < sy, ¢ = qo,
which is the solution of

® <(zx —1)g% (5\/(zx 1) ((a = 1)g2 — 12h) 4 32(a — 1)qc) —96h (\/(zx —1) ((a = 1)g% — 12h) +3(a — 1)qc>> B
432(a = 1) /(= 1) (e = 1)q% — 12h)

= 0 otherwise.

when s; <s < s, g = 44 /1=5; and ¢ = 1 otherwise, where (A3)
103342
$1 = \/ 10064+/2h3 + 3612343 + —53h (A4)
148 {/10064+/2h3 + 3612313

and s; is the solution of

s (55—164/—asj\/(a—1)(—(3h+4s))) + 30y |- (f\/j V(= 1)( 3h+4s))) +18hs = 0.

What’s more, (A.5)
1 2 12h
Ck __ % - *)\2
9 = zac¢ + 37\ @) + (A.6)
. . 3(7—/13)(1—a)
Case2: 4, /72, < —1+2 1——<qD,wh1chrequ1res 58 <h<l1 TS (3— 8y/1oa
T a(qc +4p)> Uag? ,
Lc 16 *Sd‘”LcT“d"' fac<H1-y
D
qc wg2 q ¢
Jc%dq—l—fljwdq%-f ——dg+s, ifd
m,—] o 16 i 16 Vi« \
1 aqz Y a(ge +1) . [~ 4h .
(D) Ifgc <4y /135, 0r 4y /125 < qc < —1+24/1 — =, the equilibrium strategy is the same as that in
Casel. 2)If —1+24/1— ﬂ < qc < qp, then Hp = s+ £(1+qc — g%). We can show that g = 1/2,

which exists only when i > %.
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Comparing the platform’s profit under the above three scenarios, we can obtain that when h > h?,
q& = 1/2; When h < W, if s < sq, then q& = go; when s; < s < s, we have g = 4,/1%;; otherwise,

q¢& = 1, wherein

W' = min{h®, h?} (A7)
and %2 is the solution of
768h | /(1 — ) (4s + 3h) — 65) 2565 (16«/(1 —a)(4s +3h) — 2= )
Vs Vs —27=0 (A.8)
(1 - a) (1 —a)? ’

Case3: —1+24/1 - = < 44 /125 < q}, which requires h > “3*(3 — 8, /12, ) — 5, under which
q1 1 2
16 @ 4 V 1-

qc

1 2
f M—i—sdq, if —1+42 1——
=4 Je 16 V N1
1c “q% ! a(gc + 1)2 . 5 *

(1) T gc < —1+24/1— {2, then ‘f;;f’ < 0. Thus, g% = 0.

oIl
@) 1If _1+24/1—m < gc < 4/ then I, = (1—qc)ls + {51 +qc)’, Fb =

1 [a3—a2+4a2h 3(112—LX+41J¢/1)

—16s+a—2aqc—3aq> o211, oIy
,and < 0. Note that =% > 0fors < 5 -
16 ot 9¢ lge=—142,/1— 2L 2 a—l 4(a—1)
oIl . oIl —4, 3 3 2
and £ < 0 otherwise. We can also show that ~—% > ( fors < =23 fa
1C lge=—142, /11 dqc Jo=4/ 12 16(2a+1)?

300 —5a5 a4 +a3 and oI,

1 /3a°—5a>+a*+a°
8 (2a+1)4 0qc ‘QC 4 /

the followmg three: g& = -1+ 2\/1—7 g& = 4\/7 or g tx+2\/m
3)If4 < gc < qf, thenIl, = s+ {%(1+ gc — q2). Thus, we have & = 1/2, which exists only

when s < 6_—4. Otherwise, IT, decreases in gc, and thus q¢ = 4, /2.
Comparing the platform’s profit under the above three scenarios, we can obtain that when s < 16_—4"‘,

we have & = 1/2; when 16;4”‘ < s < sy, we have q¢ = 4,/ 1= otherwise, g¢ = 1.

< 0 otherwise. Therefore, the equilibrium solution shall be one of

(ii) When h < 3s, g, < 1 requires gc < —1+24/1— %, which leads to the following two subcases:
Case 1: qf, = 4(15jh) < —1424/1—- %, which requires h < 17-20s—17a—8 ‘13J53_2“_5“s+a2, under

14

which L
aq . 5
L*4+sdq, 1ch<44/—17a—qi);
D
11, = g5 ( * )2 1 2
p D a(gc +4p) ag . s
LC TD“FSCI(]‘F ch+qu’ if 4 1_a—qCD§qC<qﬂ5
D

Case 2: g}, = s+0]f —1+24/1— %, which requires h > 17=205=172=8 Vl(}JSS_Z“_S“SHz, under
which

2
J*%+sdq, 1ch<44/
)
o a(qc +qp)> U ag? [y 4

qc b

1 2
j %Jrsdq if—1+24/1——<qc<qD

qc




Solving the maximization problem for the above two cases, we can easily obtain g¢ = 4, /1%, —

24/ i*h and g5 = 24/3= ”h . Summarizing the above results, we obtain Proposition 5.
Proof of Proposmon 6. The platform decides the commission rate and the list-
ing fee simultaneously, but we can solve the platform’s optimal strategy sequen-
tially. ~ Given the commission rate a, we first obtain the optimal listing fee. (1) When
y ) N o, = (/x+8h sth_ >+4s<124/ —64/ £ +1x<3 4 5“1) 3) o,
s, we have = 2(a=1) e
2 3 —6 s+h> ( 1 2 s+h 2 )
<¢x4/ —+34 /o +a/ o | (1—a) bt (a+2)h and @| _ 1. 3 : -
(1—a)+/s(s+h) s=h/3 2(1—a)\ 3-3a ,
ol —11+472h—16h+245+/3—8h
i ls=—ay/a—n < 0 for & < max{0, T } while T|s (1—a)/4—h > 0
: —11472h—16h>+24h~/3—8h :
otherwise. Therefore, when a <  max{0, ST a0h e }, the optimal s* is

s<2a,/ﬁ+34/ﬁ—6 %)—h/ﬁ((l—a)z %sz)h)
(1—a)+/s(s+h)

s = (1-a)/4—h. (2 Whens < s; and h > h', we have I, = 2—2 + s, which in-

creases in s, and the optimal s* = s;. (3) When s < s; and 3s < h < nt, I, =

32(9%)2 [(a—1) ((a—1) (g )2 121
a( ¢ \/ f — )+5(q;’§)3+108
+ 1596 ,  which in-

the solution of 0 and otherwise

Zah(\/(a—l)((zx—l)(q(”j‘)2—12h)+3(0¢—1)qé‘>
27(a—1)?
creases in s, and the optimal s* = s;. (4) When h > 3s and 51 < s < sy, we have I, =

3a <9(1 )2 —16 (@x\/» 6\/>+\/m> ) (az (20@41) +a <720\/g+64\/m+162) 781)

324(1 )2

7(1— s(4s+3h)+12ah| 6 —6 (1—a)(4s+3h) | +2ah| 64 —64 54/ (1— 43h>
8Hp_ a)2+/5(45+3h)+ 1x<tx,/ N oz (1—a) (4s+ 1>+zx( Y A oz 5/ (1—a) (454

27(1—a)24/5(4s+3h)

s —

2 (9—9a—16h, /2 )
T 108(1—a)
which increases in s, and the optimal s* = h/3. Summarizing the above results, we can obtain that

. . _ 2 /3—8h
given the commission rate «, when « < max{0, 1“7_2}1’1 :Zghﬁ‘ézz 3811 the optimal s* is the solution

T sl i) s (e

162yt Y S )
—11472h—1612+241/3—8hy 4 _
—11+40h+16/2 Ls*=(1-a)/4—h.

Next, we solve for the optimal commission rate. (1) When « > max{0,

0, which leads to the optimal s* = s;. (5) When /i > 3s and s > s, we have [T, = s +

and when & > max{0,
—11472h—16h%4+24h+/3—8h y

—11+40h-+16h?
1—a—4h 1—a—4h
(a+4h—1) <4 /Wq) o, h<12h+(1—tx) (24 /W—3>> 2 H,,
I , and then % = and < 0. Note
p 2(1—a) on (a— 1)3\/1 w—4h
oIl oIl 1 5 .
that —F[i=1-16/3n < 0 and p|lx — max{0, =472 =162 1201 /55 | > 0 for 33 < h < 5 while
5 —11+40h+16/2
11 . Do .
p‘“ max{0, 172162 4201 /5 | < 0 otherwise, which implies that when 31—6 < h < %,
’ —11+40h+16h2
o _ 5—36h * ; —11+72h—16h*+24h+/3—8h _
ot = and a* = 0 otherwise. (2) When o« < max{0, a0 16 y, I,
<a+8h <*+h 1)+4s (12 -6 S*+h+a<3 4«/“**”) 3)
12(“71) and we can show that the optimal a* = a1 is

the solution of

R

—+3

-6 5*+h>+ -l ((uc 1)2y/ S5tk 4 (o 42) ))( (211\/ST+13

—18 >*+h> +(a+8)h

)

<S*<2M/1‘1a+3\/g—6 ) (30 0y 6 S;"j))

(s*)2<78a4/%752 472 f‘l"‘_f,jl>+ %((%1)3 b*+’1+4(a+2)h2> 4(a+11)s%hy [ 22
2

(A.10)
Comparing the platform’s profit in above two scenarios, we can complete the proof of Proposition 6.
Proof of Proposition 7. Given the consumers’ quality expectation g;, with backward induction, the

+




platform determines the optimal retail price to maximize its profit IT, = >3(g; — p;)(p; — w;), which

1

leads to the optimal retail price p; = @ Substituting the optimal retail price into the seller i’s
profit function 7; = (4; — p;)w; — 1 - h and solving the first order condition of 7r; with respect to w;,
_ =2
we can obtain w; = %. In equilibrium, the platform’s profit is IT, = )1 and the seller i’s profit is
i

T — o — 1-h.

Next we derive the seller i’s optimal quality disclosure strategy. For a certified seller i, the payoff
is ;" 4 — g2/8 — h under disclosure and T il = (g2 + q5°)?/32 under non-disclosure. Solving
n?":d = 7™ leads to the equilibrium disclosure threshold ¢%5° = min(1, }q% + 2,/(q%)2 + 24h).

Similarly, we can obtain that the uncertified seller i’s equilibrium disclosure threshold 47" =

min(q¥, g5*), where g% = 4, /2.
Following the similar reasoning for the proof of Proposition 1, we can show that the platform would
never set a quality standard g% > ¢%*. Therefore, we focus on the scenario ¥ < q%*. Note that g} <

requires g¢ < —1 + 2+/1 — 8h, which leads to the following two cases:

q¢ (gw)2
Case 1: gp* < —1+ 2v1—8h, which requires & < 3(755‘6/@, under which Hg’ = J (‘76C4) dg +
0
g w /€\2 1 2 w
J ? %d&] + J %dq. Solving the maximization problem, we can obtain %1;15 = g(l +
9c 1p"°
w w w__ w\2 21 TW
7 4hq-i w)z) 1¢(54¢ 3217zé4h+(qc) ), and ;( H’)’z < 0. This together with the fact that a 7 |qw —o > 0and
%I;w |q —gox < 0 suggests that there exists a unique g&* = gy, satisfying

h(1+ q¢ " g8 (592 — 32, /24h + (q%)?) 0 (A1)
O\ 24+ (q0)2 1728

that maximizes the platform’s profit.
Case 2: q3* > —1 + 2+/1 — 8h, which requires i > 3(7;5\6/@ , under which

qe (w2 a5 (gW w,c\2 1 2
Jc(”lc) d‘H‘JD (qCJrqD)d‘H'J idq, if g% < —142+/1— 8k
o 64 64 o 16

»
qc

1% = qe w)2 1 w1 2
’ LC (q6c4) dq+Lw (qc674)dq, if —1+2+/1-8h<g¢ <qp*.
C

If -14+2V1-8h < g% < qD*, then IIy = a1+ q%" — (g%)?). We can show that g%* = 1/2,
which exists only when h > 5. If g% < —1 4 2y/1—8h, g¥* is the solution of & g(1+ W) +

q¢(59¢ =324/ 24h+(q¢)°) 2
s m + (14 78+/2)1/3). Comparing
the platform’s profits under the two scenarios, we can obtain that there exists a h* such that when i >
)+ 9¢ (59¢ =32/ 24h+(q¢)?)
1728

= 0, which exists only when h < (2 —

h?, q¢* = 1/2 and when h < h", g¢* is the solution of 5(1+

\/24h+ (78)?
where h? is the solution of

27— 128(q* )2 /24h + (q)2 — 768h (\/24h + ()2 — 3g8*) +20(q*)° = 0. (A.12)
Proof of Proposition 8. Under the commission fee scheme, we define a threshold 4%, at which the seller
i is indifferent between opting for quality disclosure and obtaining platform certification. If a seller i
chooses to disclose its quality information, its payoff is 7Td = (1 —a)g?/4 — I; if it chooses to obtain

platform certification, its payoff is ¢ = (1 — a)(4c + 7%)? / 16 — t. Solving 1% = 7¢ leads to the seller
i’s equilibrium disclosure threshold 7%, = min{ ,+Gc + 3= )\/(qc( a) +12h —12t)(1 — vc)}. To

.. . . . .. . . . . ~ 1 . ~
ensure that the seller i is willing to obtain platform certification, it is required 77{ > E(%)Z if gc <

~ ~ 1 ~ A )
qp; and 7T; > E(%)Z if gc > g}p. We can easily obtain that the seller i would obtain platform certi-

fication only if 4(\/(“3?;15(_102;\/;[(1_“)) < gc < g7, otherwise the seller i would never obtain platform




certification and the platform’s profit remains the same as that of the benchmark scenario without plat-
form certification.

~

We now mainly focus on the scenario where LCVGEDIC \/5(1 a)\/h 1=0) < dc < 4% Note that g5, < 1

requires Jc < —1+24/1— 4h 4t , which leads to the following two cases:
Casel: 7y < —1+424/1— 4h 4t , which requires h < 37 —e) 4324 ”1218 C 13“+64t),under which pr =

ic q(Gc)? i a(ge + b pg?
J mdq + J M +tdg + J idq. Solving the maximization problem, we can obtain

0 16 dc 16 5 4

of,  (a—1)ag (V(fx 1)( =120+ 1204 (a—1)52 ) +32(a— 1)qc) %ah(V/(a—l)(—12h+12t+(a—1)q§:)+3(n—1)ﬁc)—96(2a—3)z\,/(a—1)( 128120+ (a—1)7% ) +288(a—1)tic
d4c 432(a— 1>V< 1)(—12h+12t+ (a—1)32 ) ’

Ea p
and G ;’2 < 0. This together with the fact that | /G +3t)\<}_a)_ ii—wy) > 0only for b > hy and
3(1—a)
(9qc \ jo=g% < 0suggests that when i > hp , there exists a unique g% = g} satisfying

(= 1)af2 (5\/ (—1) (=12 +12¢ + (x — 1)72) +32(0c—1)qc)
—96ah <\/(w ~1) (—12h+ 126+ (0 —1)32) +3(a — 1)%) =0. (A.13)
—96(2 — 3)t /(o = 1) (=12 + 12t + (a — 1)32) +288(a—1)t§(;

that maximizes the platform’s profit; when h < hf, 7% = A/ (30 \/17 el 1“) a)\/h 1)

Case 2: % > —1+24/1 — #=% which requires h < M 1(28 DL 130‘%4”, under which

I a(qc)? qD a(Gc +7q5)* Vg2 [ 4n—4t
e ID7 —d fgec < —1+24/1- ;
L 16 dq+ﬁ 16 +tdq+fy 1 q, ifgc + -
qc 9D
M, =41 rc .72 1 . (a 2
4 ¢ a(qc) a(qc +1) , 4h—4t .
d —— 7 +td f —1+24/1— .
L 16 ‘HLC TRk =l 1—a ~Tc=4D
-1 + 24/1— < §h T, = &0 +4c— ()% + t1 — 4c), then
= 1/2 — 8t/tx which exists only when h > 7( o _ 40 2“)t2 + (3_“). If 50 <
& y ,x 2 q
-14+2 4h —4t = , which exists only when h < K, which is the solution of
—u qC qO y

(x—1)a ( (e —1) (22 =pi=1 1)—1—5\/(04—1)((04—1)(1—24/W> —12h+12t))<1—2 %)2
+288(a—1)t<24/"‘+4§i”1—1)—96(204—3)t\/(zx—1) ((a—l) (1 24/%) —12h+12t)
—96ah (3(a1) (24/%71) +\/(a1) <(a71) (124/*+4gj_—14f—1)21zh+12t)> =0

Comparing the platform’s profits under the two cases, we can obtain that there exists a h” such that

when h > h?, ¢ =1/2—8t/a and when h < h?, §& = max {‘70' 4(\/(h+3t\%(1a “)\/h(l_“)) }, where h” is

the solution of

a((,xq) (108(0471)4- 32(3%) \/(afl) (=12 + 12t + (& — 1)(3%)2) +5(a — 1)(3%)° ))
96k (y/(a—1) (—12h+ 12t + (¢ = 1) (FE)?) +3(a — 1)32)

96t ((&x— \/( —12h 4+ 12¢ + (& — 1) (7%)2) + 3 (242 — 50 + 3) qg) S 4Rt
1296(1 — a)2 Te a7
(A.14)

Proof of Proposition 9. Under commission fee scheme, according to the proof of Lemma 2 and Propo-
sition 1, when the platform suffers a reputation loss, the platform would set a quality standard ¢ < 73,.
We now discuss the following two subcases:

Case 1: ﬁ’,’;‘, < -1 + 24/1—%, which requires h < %, under

o~ [Cae)? T a(qc +75)° f g fC” 1-4c/2
which TII, = Jo qu + LC qu + 4 ——dq + B( i ——="—dq +



. o oI
dq). Solving the maximization problem, we can obtain aac" =

JWWD) q- (qc+qa)/
ac qD dc

_ _ dcr/ (1—a) (12h—ag2+42 ) (92 B—9p—720h+8a2G% —8uj2 21
180p—186-+ 9601 SRS /(=) ( et+ae)( i ¢—8adz) Cand 2~ 00 We can
432(1—a) 108(1— ac)(th aqc+qc) 2(qc)
further show that ” | Go—0 > 0for B < 116“5"( 3 and 2 aﬁ £ |5c—0 < 0 otherwise. This together with fact that
?;C | Go=i% < 0 suggests that when § < 16“h) there exists a unique ¢ = qo satisfying
18aB — 18B + 96ah — 5a%7% + 5a> N QC\/ 1—a) (121 — aqe +42) (9ap — 9B — 72ah + 80>z — 8ad) B
432(1—a) 108(1 — ) (128 — a2 + 2 B

A.l5
that maximizes the platform’s profit; When g > (16“h) the optimal 73 q¢c = 1 (when the platfog'm ig

indifferent between certifying and not certifying, we assume that it opts not to certify sellers).

Case 2: g5 > —1+ 24/1— 1=, which requires & > %, under which

e (r?c)2 FD a(qc +45)* J ag*
———dg+ ——="—dg + ——d /
JO 16 1 qc 16 1 qD 4 1 ifl/]\C —-1+2 17714_1/1“,
+‘3( qc/2 q—4c/2 ﬂc/Z +S (Gc+dp)/2 q— (gctgg)ﬂd ),

I, = ic (3 1
j a(gc)? dq+f a(gc +1)2 da . 5 .
/2 2, +1)/2 1)/2 -
+B(S51 qc/2 q gc/ +ch 9= (chqu)/ dq),

If-1+2 1—ﬂ<qc<qD,theanp:%(l+ c— ))—f We can show that §¢ = 1/2, which

@
exists only when 1 > (64 ) 15 gc < —1+24/1— % qc = qg which exists only when p < 116"‘}1) and

h < hg , where hg is the solution of

(x—1) <3e(zx—1)ﬁ(2 ‘**4’1 1 185\/04—1 (a—1) 1 2, /el 1) —12h>+32(u¢—1)a(24/"‘t‘1h11—1>3>

—96ah (3(a—1) (24/%—1) +\/(ﬂé—1) ((a—l) (1—2,/1*7*’1;1)2—1211))

Comparing the platform’s profits and summarizing the above results, we can show that under the
(1 ﬂf) ox

commission fee scheme, in equilibrium, (1) when 8 > 3(116?; ) and h < ,4¢ = 0; (2) otherwise when
_ 5027245072 dcy/(1—a) (12h—aq2+42 ) (9ap—9B—72ah+8a27% —8ag% )
B % . 18aB—18B+96ah—5a~g:+5aq¢ ‘YC\/ cTic C <) _
h < hP, gt is the solution of 32(1=0) + 108(1—a) (125 a2 1 72)

0 and when h > hP, q“é = 1/2, where P is the solution of

b (2fla—1) (w06 -120) ~aff

&(815_50‘)—"_ 24(a—1) =0
oc((tx—l)(108(u¢—1)+32(qg)2\/(zx—1)((a—l)(qg)z—lzh)+5(v¢ 1)(gh) *) 96h<\/(zx 1)((,x 1)(gf)2— 12h)+3(u 1).70))
+ 1296(a—1)2
(A.16)
and 12h
Tolah) = gab + 2 (@) + (A17)

Proof of Proposition 10. Under the listing fee scheme, when the disclosure cost i < 3s, it can be
easily verified that the platform would never set the quality standard higher than 7}, as this option
only increases the platform’s reputation cost. Then, we focus on the scenario when ¢ < 4},. According
to the proof of Lemma 4, a certified seller i would disclose its quality information only when gq; >
45, = min(1, %ﬁc + %4 /3% 4 12h) and the requirement for a certified non-disclosure seller’s profit to be
nonnegative is §c = 44/s . 775 Therefore, when h < 3s, the platform’s profit function can be written as

sdg, if o <4vVs—qh;
i

1 @c+d5)/2 g — (G~ +55)/2 N
f Sd‘Hﬁ(J q(gcc—g[’)dq), if 4v/s— 45 <Gc <qp.
qc dc dp —4c

I, =



If G < 4y/5 — %, TI, = s(1 — 2+/s + ), which is independent of jc. If 4y/s — 7% < §c < 7}, solving the

Ay _ o B oM,
maximization problem, we can obtain . = Stm (1 \/12 h+t7c) and é’(qc)z < 0. This together with
the fact that 2 Fr |qc —g = s—l—é > Oonly if B > 125 and 2 Fr |11c — = s—b—%(l—\/jﬂ’) > 0 only if

B> \/41527? 45:;; suggests that when B < 12s, G = 4v/s — 4}); when 125 < B < \/%v 45\2?, q& = qf is
\/W

the solution of —s + 1’32 (1- ) = 0; otherwise §¢ = q}5. Comparing the platform’s profit under
the above two scenarios, we can obtain that if 1 < 3s, in equilibrium, when g < 12s, §¢ = 4/s — q};

when 125 < B < By, §& = qlﬁ ; otherwise ¢ = 1 (if the platform’s profit remains the same whether or
not it provides certification, we assume that the platform would choose not to certify sellers), where 1

is the solution of s(1 — qf) + %(qllg 12h + (qf) ) =s(1—2vs+h).

When the disclosure cost i1 > 3s, to ensure the uncertified seller i’s pl‘Oflt 1€ —5=0,4c <4/sis
required. We can easily verify that in equilibrium, the platform would never set the quality standard
dc = 44/s, as this only increases the platform’s reputation loss. Note that 47, < 1 requires gc < —1+
24/1 — 4h, which leads to the following two subcases:

1

Case 1: 4y/s < —1+ 2+4/1 —4h, which requires 3s < h < 3_8‘(#, under which ﬁp = J sdq +

qc

(dc+ip)/2 ¢ N
ﬁf W&lq. Solving the maximization problem, we can obtain iI;C” =—-s+ 1% (1—

qc D —Mc ’

~ 21
\/JEJF%) and 8&(‘713,2 < 0. This together with fact that 2 5(7 |q =0 = —s5+ % > 0 only if B > 12s and

0 4 N

ch‘ﬁc:‘*\/g = —s+ %(1 \/ﬁ) > 0 only if B > \/1425%345”\[ suggests that when f < 12s, ¢ = 1
(when the platform is indifferent between certifying and not certifying, we assume that it opts not to

: 125+/45+3h i1
certify sellers); when 12s < < \/4574_375*2\[, qe = qlﬁ , which is the solution of —s + 152 (1— \/12(1%%%) =0;
otherwise & = 4./s — €, where € is an infinitesimal number.
Case 2: 4/s > —1 + 2+/1 — 4h, which requires h > 3_8‘1[#, under which

1 [@c+ip)/2 g — (G- +35)/2
J‘sdq+ﬁ PRa et ID) 20 i G < 142y — 4
N qc qc 9p —4c
I, = ~
P 1 (Gc+1)/2
ﬁsdq+ﬁqlc 1—%9illzmm if — 1421 4h <ic < 4vs.
qc qc —4c
anp B dc oI, . :
If o < —1+2v1—4h, = —s+ {5(1 - \/m) and G2 < 0. This together with fact that
C

oIl 4
W:‘%ZO -5+ 1’32 > 0 only for > 12s and a |qc——1+2\/ﬁ -5+ %(1 - \/ﬁ) < 0 suggests

that when B < 12s, g¢ = 1 (when the platform is indifferent between certifying and not certifying, we
B

assume that it opts not to certify sellers); when g > 12s, ¢ = q7, which is the solution of

B qc

12 (1= 12k +qc ) ( )
If —14+2v1—4h < gc <445, ﬁp = %(85 — B), it can be easily verified that this can never be the
equilibrium outcome.

Summarizing the above results, we can obtain the results in Proposition 10. It is worth noting that
to ensure the impact of the reputation loss is not substantially large, we focus on the case
—= 12s+/4s + 3h

ﬁ<ﬁ_mm{m,ss+}. (A.19)
V4s +3h —24/s
Proof of Proposition 11. Under the commission fee scheme, according to Lemma 2, when the quality
standard serves as an entry barrier, the platform’s profit can be written as

T a(qc +45) Vag [ 4k
L\C 16 dq+J{;\CD4dq, lqu<—1+2 1—1_“,

Iy =13 (1 G412
4 ~
f qu, iffc>—1+2 1fﬂ
i 16 -«
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If gc < —1+24/1 - 2%, solving the maximization problem, we can obtain ?;C” = (24}1?0189(0;%05 197¢) +
zan\/_((IX;;Zl(iizzf:hcjaqgjézc_)%rWC_qc) and ;( H)z < 0. This together with the fact that ” | =0 >0
and gl‘[ . < 0 suggests that there exists a unique g¢ = 2 ('5\[7:8) that maximizes the
dc 'ge=—1+24/1— TI(1—a)
platform’s profit.
If gc > —1424/1— thenH = £(1—=4c)(1 4 4c)?. We can show that the optimal ¢ = 1/3,

5(1—a)
which exists only when h > 36“ .

Comparing the platform’s profits under the two scenarios, we can obtain that there exists a h? such

that when h > h?, g¢ =1/3 and when h < ht, =2 2(151\6%‘?}', where 1Y is the solution of

4ah ( 2 (5v/3 —8) (95v3 —251) /(1 — &) — \/15450+/3 + 23537+/h — ah)
108 " 891v/11(1 — )2 =0 e

and

75(7%) = (4/ 5\f 8 +24/10v3 *17)“/171101 (A.21)

Appendix B: Discussion and Analysis of Extensions
B.1 Price Signaling

To focus on the implications of information revelation strategies—platform certification and seller dis-
closure—on quality transparency, our study abstracts away from the potential signaling role of the
seller’s retail price. However, we can further show that even if price signaling is allowed, retail prices
fail to convey any quality information to consumers in our baseline setting where the seller’s produc-
tion cost is normalized to zero. We demonstrate this result under the D1 refinement criterion (Ramey,
1996; Cho and Kreps, 1987), whose logic also applies to other common refinements such as the intuitive
criterion and the lexicographically maximal sequential equilibrium (LMSE). The underlying reason is

that our model does not satisfy the single-crossing condition, which requires that —9 pe strictly de-

creasing in product quality g. As a result, any separating equilibrium where sellers credibly signal
quality through price is unsustainable, and only pooling equilibria can arise. In such pooling equilibria,
retail prices fail to differentiate seller quality, rendering price uninformative. Consequently, the equilib-
rium outcomes degenerate to those of our baseline model, where quality information is revealed solely
through platform certification and seller disclosure.

We note that when sellers incur nonzero production costs, the retail price may serve as a signaling
device to convey product quality to consumers. Below, we briefly discuss the interplay between price
signaling and quality disclosure, assuming that a seller’s per-unit production cost is positively related to
its product quality. Specifically, a seller i with quality g; incurs a unit production cost of kq;, where k > 0.
To our knowledge, Daughety and Reinganum (2008) is the first to examine this issue in a setting with
continuously distributed product quality. We begin with a benchmark scenario in which consumers
can directly observe seller i’s product quality. In this case, seller i sets its retail price to maximize profit

i = (q; — pi) (pi — kq;). The optimal price and resulting profit can be readily derived as pf = 1k

T 1

g; and

q?, respectively.

Next following Daughety and Reinganum (2008), we consider the price signaling game in the ab-
sence of quality disclosure. Seller i sets the retail price p; to maximize 71; = (g; — pi)(pi — kq;), where
g, denotes consumers’ belief about seller i’s product quality. Analogous to the results in Daughety and
Reinganum (2008), a unique separating equilibrium exists and the optimal pricing strategy pi(g;) sat-

isfies the following differential equation with boundary condition p;(0) = 0: d i ZPIPlW
this equation and substituting p;(g;) into the profit function yields seller i’s equilibrium profit 777 under
pure price signaling. A key insight is that high-quality sellers must increase their price more signifi-
cantly to distinguish themselves from lower-quality sellers. This rising deviation imposes an increasing
signaling cost, causing the seller’s profit to decrease monotonically in its quality level.

When both quality disclosure and price signaling are feasible, sellers naturally compare the associ-
ated costs and choose the more advantageous channel. If seller i discloses its quality information, its

_1)2

optimal price and profit are p? = Hkq, and 7'[? = %q% — h, where h is the disclosure cost. By
comparing 7¢ with 7, we can identify a threshold quality level g5 such that if q; > gs, seller i prefers

Solving

11



to disclose its quality information; if q; < gs, seller i opts to withhold quality information and rely on
price signaling instead. As shown by Daughety and Reinganum (2008), the seller’s equilibrium profit
exhibits a U-shaped relationship with product quality, as illustrated in Figure B.1.

Given the equilibrium outcomes, once the platform’s pricing scheme is taken into account, we
observe that under the listing fee scheme, sellers with intermediate-quality products may choose to
quit platform selling, while those with either high or low quality opt to participate in platform sell-
ing. Incorporating price signaling into this setting—where seller participation is endogenously deter-
mined—introduces substantial analytical challenges. In particular, constructing a consistent equilib-
rium that combines price signaling and quality disclosure would require additional structural assump-
tions. We leave this extension for future research and provide a brief discussion in the concluding
section.

—

Seller’s Profit

s 1

Product Quality ¢

fe=}

Figure B.1: Sellers” Profit in the Presence of Production Cost

B.2 When Sellers Pay for Platform Certification: Listing Fee Scheme
Proposition B.1. When sellers pay for platform certification under the listing fee scheme, the platform sets a
quality standard q, and the following results hold in equilibrium:

(1) If the disclosure cost h > 3s and the certification cost t < tV, then qF = 4(7‘/“\%7\/}»’)_ Sellers participate

in platform selling only if g; > q. Moreover, they choose to obtain platform certification if g& < q; <
75 (q&), and disclose their quality information only if ; > §5,(3%).

(2) Ifh = 3sandt > tV, then gf = max{ > ht% Vi) 4{} In this case, all sellers participate in platform
selling. Sellers obtain platform certification if & < q; < qt,(q¢), and disclose their quality information

only if q; = 4p (4¢)-

(3) If h < 3s, then q& = 4\/s +t —2+/s + h. Sellers participate in platform selling only if q; > q¢. They
obtain platform certification if & < q; < 2+/s 4 h, and disclose their quality information only if q; >

2v/s+h.
Proof of Proposition B.1. Similar to that under the commission fee scheme, the seller i
would obtain quality certification only if AV =) W
min {1, %qNC + %4 /G5 + 12h — 12t}, at which the seller i is indifferent between opting for quality dis-
closure and obtaining quality certification.
When 1 < 3s, IT, = s(1 — max{4\/s — g, min{qc, q}}}) + t(§p — gc), which decreases in §c, and

the equilibrium g¢ = 4+/s — 4}).
When I > 3s, note that the uncertiﬁed seller i is willing to participates in platform selling only if

< gc < 4§ and the threshold 4§, =

% — s = 0, which requires ¢ > 44/s. I CAGE ) h+3t —Vh) _ 4./s, we have the following three cases:

Case 1: 44/s < 4\/7 < —1+2v1—4h+4t, Wthh requlres h < (7+32t_ % 13+63%) under which
i (v/
Jf’ tdg + ﬁ sdyq, if 2 U t%t < Jc < 4vs;
qc

qc

ip
ﬁ tdq+J sdq, ifdvs < gc <4\/§.

qc

I1, =

12



f Miv(ht%)_\/’;) < G < 4, ﬁp = s(1 —4gc) + t(d5 — Gc), which decreases in gc.

Therefore, the optimal §& = ‘“7%)’\/?’)_ If 4/s < gc < 4\/2, ﬁp = s+ t{qp —
gc), which decreases in gc.  Therefore, the optimal g¢ = 4./s. Comparing the plat-

form’s profit under two scenarios, we can obtain that there exists a f; such that when t >

max{t;,0}, g5 = 4/s and when t < max{t;,0}, ¢ = 4(7”(“\/3?_\/%, where t; is the solu-

tion of § (4v3V/(2t +35) +35 (3 — 4v3V +31) + 43t (V/=8VIVI + 3t + 170 + 3t -2/ + 3t ) ~

(¢ (5 (2v12h =126+ 165 +45) —4v5) +5) =0.

Case2: 4+/s < —1+2v/1 —4h + 4t < 4\/;, which requires 7+32+ VI3Tedt) _ py . 3+16t— 8” 3+16t=8+s—165 inder
hich ) 1 ,/

whie J tdq+J if 2 h+\/3’3’t <f7c<4\/§;

sdq,
dc dc

~ b
I, = ﬁ tdq+J sdq, ifdvs <gc < —1+2v/1—4h+4t;

qc

1 1
ﬁ tdq+f sdq, if—l+2x/1—4h+4t<ﬁc<4\/§

qc 0
If 4(7%)*\@ o < 44/s, ﬁp = s(1 —qc) + t(d — gc), which decreases in gc. Therefore, the
optimal ¢ = A3 k) h+3t V) g 45 < Go < —1+2V1—4h + 4, T, = s+ £(§5, — §c), which decreases

in gc, and the optlmal g = 4/s. If =1 +2y1—4h+4t < gc < 4\/>, IT, = s+ t(q%, — gc), which

decreases in gc, and the optimal g = —1 +2+/1 —4h + 4t. Comparmg the platform’s profit under the
above three scenarios, the results are the same as Case 1.

Case3: —1+2v1—4h+4t <4y/s < 4\/7 Wthh requ1res h > 3HOBVS16 yinder which
qC
J tdq—l—f sdq, 1f Y h+3t <fgc < —-14+2v/1—-4h+ 4t

qc qc

1 1
I, = ﬁ tdq+ﬁ sdq, if —1+424/1—4h+4t < gc <4/s;

qc qc

1
f tdq+f sdq, if4\/§<17c<4\/§

ic

f @w < §e < —1+2y1—4h+4t T, = s(1—Gc) + H{G5, — dc), which decreases
in gc. Therefore, the optimal 4% = W+)_\/ﬁ). If —14+2v/1—4h+4t < o < 44/s, ﬁp =
s(1 —gc) + t(1 — gc), which decreases in jc, and the optimal §& = —1+42v1—4h+4t. If 4y/s <
e < 4\/2, ﬁp = s+ t(1 — gc), which decreases in gc, and the optimal §&¢ = 4,/s. Com-

paring the platform’s profit under the above three scenarios, we can obtain that there exists a
such that when t < f, g¢& = 4(7%\'2)_\@ and when t > 5, ¢ = 44/s, where t; is the solu-

tion of § (4v3V/(2t +35) +3s (3 — 4v3V+31) + 43t (v -8VIVh + 31 + 170 + 3t — 2/ + 3t )
(t(1—4v5) +5) = 0.

Following the similar approach, we can obtain the equilibrium outcomes for the scenario

Ay (113 —vh) W > 44/s. Since the process is routine and tedious, we omit the details here. Summarizing
the above results, we can obtain the results stated in the proposition, where ¥ = max{0, t1,t,}.

B.3 When the Disclosure Cost Increases in Product Quality

So far, we have assumed that the disclosure cost is a constant—an assumption commonly adopted in
the literature on voluntary disclosure (see, e.g., Guo (2009b), Dranove and Jin (2010), and Zhang and
Li (2021)). However, it is also reasonable to consider that a seller may incur a higher disclosure cost
when revealing a higher level of product quality, as doing so may require more substantial evidence to
credibly convince consumers. To capture this, we now assume that the disclosure cost, denoted by #’,
takes the following quadratic form: i’ = h + %qz, where k > 0 represents the difficulty of establishing
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product quality. To ensure that higher-quality sellers have (weakly) stronger incentives to disclose than
lower-quality sellers, we require k < 3(1 — ). All other aspects of the model remain the same as
in the baseline setting. We examine the implications of this increasing disclosure cost under both the
commission fee and listing fee pricing schemes.

Proposition B.2. When the disclosure cost increases with product quality, the following results hold:
(i) Under the commission fee scheme: sellers always participate in platform selling.

(1) If h = K, the platform sets the optimal quality standard qe = % and no seller discloses its quality
information. The threshold h* decreases in k.

(2) If h < X, the platform sets q¢ = q’é < %, and sellers disclose their quality information only when
q; = qgy. Moreover, g first increases and then decreases in k.
(ii) Under the listing fee scheme:

(1) If h = s(3 — 8k), the platform does not certify any sellers. Sellers always participate in platform
4h

3-8k’

selling and disclose their quality information only when q; >

(2) Ifh < s(3 —8k), the platform sets & = 4+/s —2 fjélk. Sellers participate in platform selling only

if q; = G and disclose their quality only when q; > 24/ £

1

1
&S S
2 =
z g
E E
o =
< <
> +
& 05 3
E ‘ E
= /_\ —~
& <
0

0

3s—h
8s

Difficulty of Establishing Quality & Difficulty of Establishing Quality k

(a) Commission Fee Scheme (b) Listing Fee Scheme

Figure B.2: Impact of k on the Optimal Quality Standard

A careful comparison of the results in Proposition B.2 with those in Propositions 1 and 3 reveals
that sellers’ equilibrium information strategies remain qualitatively similar whether the disclosure cost
is constant or increasing in product quality. In this subsection, we focus on how k, which captures the
difficulty sellers face in substantiating their quality claims, influences the platform’s certification de-
cision. Figure B.2(a) illustrates that under the commission fee scheme, the platform’s optimal quality
standard g¢ exhibits an inverted U-shaped relationship with k. On one hand, as k increases, the cost
of disclosure rises, discouraging sellers from voluntarily revealing their quality. This reduction in vol-
untary disclosure may incentivize the platform to raise the quality standard to better leverage the **in-
formation improvement effect**, thereby helping consumers better infer product quality. On the other
hand, a higher disclosure cost also weakens the incentives of certified sellers to further disclose their
quality, thus intensifying the **information reduction effect**. To mitigate this downside, the platform
may respond by lowering the certification standard to maintain sellers’ disclosure incentives. These
opposing forces explain the non-monotonic behavior of g¢ as k increases. When k becomes sufficiently
large such that no sellers find it worthwhile to disclose their quality, the platform sets the quality stan-
dard at g¢ = % to primarily exploit the information improvement effect. In contrast, under the listing
fee scheme (Figure B.2(b)), the platform’s optimal quality standard g decreases monotonically with k,
whenever the platform chooses to certify sellers. In this case, a higher disclosure cost reduces sellers’
willingness to participate, prompting the platform to lower the quality standard to encourage broader
participation and maintain platform profitability.

Proof of Proposition B.2. Under the commission fee scheme, the payoff for a certified seller i is ﬁf’d =

(1—a)q?/4—h— 5q? under disclosure and ﬁf’”d = (1—a)(qc +7%)?/16 under non-disclosure. Solving
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R =

5 8k\/qc )(1 — & — 2k) + 4h(3 — 3« — 8k)), which requires k <

i, the payoff is 7' d = (1 - «a)q?/4 — h — 547 under disclosure and 7/ M — (1 - )§2 /16 under non-

= T M Jeads to the certified seller i’s equilibrium disclosure threshold 7%, = min(1, ch +
3(1—a)
8

. For an uncertified seller

~nc,d

disclosure. Solving 7" = 7'~ M Jeads to the uncertified seller i’s equilibrium disclosure threshold

ﬁ”DC = min(gc, 44/ %), which also requires k < w. Similar to that in Proposition 1, we can
verify that the platform never sets a quality standard jc > 7% = 44/ %. Next, we move to the

scenario ¢ < qp. Note that 7, < 1 requires gc < —1+24/1— 4h+2k , which leads to the following two
cases:

Case 1: a5 = 4/t < ~1 + 24/1 - 442k which requires h <
(3—30(—81()((zx—l)<7a+\/13(zx—1)2+64k2+56(a—1)k—7>+32k2+28(a—1)k> fi

128(a+2k—1)2 ’
1 ag? ofl B a((a—1)272 (5a+24k— 5) 32h(( )+32k2+20(o¢ 1)k))
S% Tdg. We can show that ch = £ T2 T8E3] +
agc ((a—1)72 (2(a—1)3+48k3+50(a—1)k2+17(x—1)2k ) =21 (9(a—1)3+256k3+240(a—1)k2+78(a—1)?k) )

(30+8k—3)3 \/(a 1)§2C(a+2k—1)—4h(3a+8k—3)

qC “(QC d + SqD 3 chrﬂ]D) dl] +

o1,
, and W < 0.
< 0 indicate that there exists a unique 73

This together with the fact that 2 aq > 0and 2 0

Gc=0 Clge=q%

satlsfymg = 0 that maximizes the platform’s profit, where ¢ = ‘70 is the solution of
a((a— 1)252C(5a + 24k — 5) — 32h (3(ax — 1) + 32k +20(a — 1)k))

16(3a + 8k — 3)3
N ade ((a —1)7z (2(x —1)° +48k> +50(x — 1)k* +17(a = 1)%k))  afc (2h (9(a —1)° +256k° + 240(a — 1)k* + 78(a — 1)%k) )

(3zx+8k—3)3\/(a—1)ﬁg(zx+2k—1)—4h(3zx+8k—3) (3a + 8k — 33\/04—1 (a+ 2k —1) — 4h(3a + 8k — 3)
(B.22)
Case 2: a5 = 44/% > =1 + 24/1— 4h+§k, which requires h >
3—3a—8k 1) (7a44/13(a—1)2+64k2+56(a—1)k—7 ) +32k2+28(a—1)k
(33 )((lx <a v 1) ) = )>,underwhich

128(1x+2k 1)?

T a(@e)? (T alic+7p)? ag? [ ahtok
fo 16 dq—l—ﬁ qu—&—f{) ——dg, ifgc<—-1+24/1 T—a’

qc

11, = Ge (72 1 o~ 2
P «(4c) a(gc +1) L A2k _ .,
Jo 16 dq+LC 6 dg, if —1+24/1 T < qc < qp-
(1). If =1+24/1— 45“_“5]( < go < 44/ %, pr = £(1+qdc — (4c)?). In this case, we can easily

show that the optimal solution g¢& = 1/2, which exists only when /1 > w. (2). If gc < -1+

k— h —1)2 K2 —1)k
24/1 — 4?:%]‘, the optimal solution z?é is the root of ((a oacEest 2(;1513(_“3)31) 52 +20(e—1) )) +

agc ((a—1)72 (2(a—1)3+48k34+50(a—1)k2+17(x—1)2k ) =21 (9(a—1)3+256k3+-240(a—1)k2+78(a—1)?k) )
(3a+8k—3)3\/ (—1)72 (a+2k—1)—4I(30-+8k—3)

< 0.

= 0, which exists

only when —~ IC

C —1424/1— 4h+2k
Comparing the platform s profits under the above two scenarios, we can ob-

tain that there exists a h* such that when h > Kk, ﬁz’; = 1/2 and when h < Ik,
2 k— h(3(a—1)2+32k2 —1)k
the optimal solution g is the root of (1) (Gt 24 i’é(;iéig);) 32+ 20(a—1k)) +

adc ((a—1)72 (2(a—1)3+48k3+50(a—1)k?+17(a—1)?k) =21 (9(a—1)3 4256k +240 (x —1)k>+78(a—1)%k) )

— = 0, where Kf
(3a+8k73)3\/(1x71)q2c(a+2k71)74h(31x+8k73)

is the solution of

1—a
14— (35—t Sk\/ a)(1—a — 2k) + 4h(3 — 3a — 8k))°
+3(5 9%+ 2 V@5)2(1— @) (1 — & — 26) +4h(3 — 3 — 8K))2g5 =0 (B.23)
3—30—8k° a—8k V10 0 /
_ 1-a K\2(1 _ e a ky2
3%_M_%%+3_M_%¢w»a @)(1—a — 2K) + 4h(3 — 3u — 8K))) (¢})
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and

11—«
= 35

T 34x 8k\/ 2(1 — &) (1 — o — 2k) + 4 (3 — 30 — 8K). (B.24)

From the implicit function theorem, we can further show that g¢ first increases and then decreases

in k and 1* decreases in k.
Under the listing fee scheme, in the absence of platform certification, the seller i’s payoff is 77/ =

qlz /4d—s—h— %qlz under disclosure and ﬁ?d = max(ﬁQD /16 —s,0) under non-disclosure. When cﬁ) /16 —
s > 0, solving 777 = 7 leads to the equilibrium 7% = min {4 — 1}, which requires /1 > s(3 — 8k).

When 72 /16 — s < 0, solving 71/ = 7 leads to the equilibrium 7}, = 24/, which exists only when
h < s(3—8k).

We now discuss the sellers’ participation strategy in the presence of platform certification. When
the disclosure cost h > s(3 — 8k), if 17(; < g}, then all the uncertified sellers withhold their quality

information, and their profit 7} i =32/16—s>0 only when g > 44/s; otherwise, they quit platform
selling due to the negative proflt incurred. If gc > g}, then all the sellers sell through the platform.

When the disclosure cost i < s(3 — 8k), a certified seller i’s payoff under dlsclosure is 717" A4 — = /4 -

— %% — s and under non-disclosure is 7 M — (Ge +§5)2/16 —s. Solving Tt = 7rc M Jeads to
the certified seller i’s equilibrium disclosure threshold 4, = min (1 Ic+24/12— Békhé;(%)z Zk(qC) . The

requirement for a certified non-disclosure seller’s profit to be nonnegative is gc > 4+/s — 4},. If §c > g},
then platform certification does not affect the sellers’ participation strategy.
Based on the above discussion, the platform’s expected profit can be written as
1

ﬁ sdg, if h > s(3—8k) and §¢c < 4+/s;
qc
1
I, = J sdq, if h > s(3 — 8k) and jc > 4+/s;
0
1
J sdq, ifh <s(3—8k).
max{4/5—G3, min{gc 45 }}

Solving the maximization problem of ﬁp, we can obtain that when h > s(3 — 8k), §& = 1, and a
s+h

seller i reveals quality information only when g; > 4,/5%%. When h < s(3 — 8k), §& = 4./5 —

and a seller i reveals quality information only when gq; > 2 ffzhk.

B.4 When the Quality Standard Serves as Entry Barrier: Listing Fee Scheme

Proposition B.3. When the platform enforces a quality standard as a prerequisite for entry, under the listing fee
scheme, the equilibrium outcomes remain the same as in the baseline model.

Proof of Proposition B.3. Under the listing fee scheme, according to Lemma 4, the platform’s profit

: 1

can be written as J s da, i£h > 35 and e < 4v5;
jc
1

ﬁp: f sdq, ifh > 3sand §c = 4Vs;
0
1

f sdg, otherwise.
max{4+/5—§7, min{gc, 47 }}

It is the same as Equation (6). Therefore, the equilibrium outcomes remain unchanged.
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