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Appendix A

Derivation of Optimal Profit Under the Revealing Policy I

The profit function of the firm under the revealing policy is
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The first-order condition and negative second-order derivatives suggest that the profit-maximizing prices are
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derive the optimal profit by analyzing three cases.
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consumers to visit Product 2 first by setting p, = v, — v, + p, and placing Product 2 on top, asin (A2).

After substituting p, = vy — v, + p,, 7'(vy— V5 + po, Po)ay iS@function of p,. Thefirst-order condition and the negative second-order derivative
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By substituting the optimal prices into the profit functions, we get
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The comparison of the two profits in (A3) and (A4) depends on 24 and 2 v— We are not able to solve for the closed-form
2

solution, but for a given value of 22 o= 5’ we can prove that the dlfference between the two profits in (A3) and (A4) increases
2

with Z—l, and there exists a unique solution z—l = Q,; to the equation in which the two profits in (A3) and (A4) are equal, where
2 2
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The explorative consumers’ browsing behaviors under optimal prices are as follows: if 17—1 > Qq1, Vy — Py > Uy, — D3, SO
2

explorative consumers first visit Product 1; if ;—: < Qq1, 7, — p; = U, — p3 and Product 2 is on the top of the product list, so

explorative consumers first visit Product 2.

Case A2. If the profit-maximizing prices for (A2) fall in the region of ¥, —p; <V, —p,, that is, if ?<
2
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P1) (a1 to decide if it is profitable to induce explorative consumers to visit Product 1 first by setting p, = ¥, — ¥; + p; and
placing Product 1 on top, as in (Al).

By substituting p, = 7, — 7; + p;, we get ' (py, U, — Uy + P1) (a1 as a function of p;. The first-order condition and negative
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By substituting the optimal prices into the profit functions, we get
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We can prove that there is no solution to the equation in which the two profits in (A5) and (A6) are equal; the profit in (A6) is
always higher. We can then summarize the optimal prices and profit as p; = 3v1_5a2_321_(1_92) %2 pi = (2+02)v2;5a2_3a1, and
' =nl(p;, v, — 7y + P1)(a1)- With optimal prices, ¥; — p; = ¥, — p; and Product 1 is placed on the top of the list, so

explorative consumers first visit Product 1.

Case A3. If the profit-maximizing prices for (A1) do not fall in the region ¥; — p; > ¥, — p, and the profit-maximizing prices
24a; 23a2+26+1/
Lt 1) - ’
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for (A2) do not fall in the region of ¥; — p; < U, — p,, that is, if 2 \/ - (172 > % ”

explorative consumers to buy Product 1 or Product 2, with the profits given by (A6) and (A4), respectively. Similar to Case
Al, we can prove that there exists a unique solution ;—1 = Q,, to the equation in which the two profits in (A6) and (A4) are
2

equal, where Q,, is a function of % We then summarize the optimal prices and profit as pj =

2
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Explorative consumers’ browsing behaviors under optimal prices are as follows: if ;—1 > Qi,, U1 — p; = U, — p; and Product
2

1 is placed on the top of the list, so explorative consumers first visit Product 1; if z—l < Q12 Uy — p; = U, — p5 and Product 2
2

is placed on the top of the list, so explorative consumers first visit Product 2.

Combining Cases (A1-A3) yields Figure A1, which depicts the optimal profit in each parameter region of % € (1,2) and Z—l €
2 2

(1, %) We can summarize the optimal prices and profit as
2
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Figure A1. Optimal Profit under Revealing Policy

In all cases, the firm will not find it proﬁtable to deviate to selling only one product if we restrict % < 2. If the firm sells only
2

v+ a1 P1 V2+ 2-P2

one product, its profit either equals nZ , with p; replaced by , or it equals %p , with p, replaced by

Uz‘;'_az. These values are always smaller than the optimal profits given 17— < 2.
2

Appendix B
Derivation of Optimal Profit under the Non-Revealing Policy IEIIINGGGG

The profit function of the firm under the non-revealing policy is

3 v1+a1 D1 Uyt+az—p2 .
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Because the profit functions are the same as in (A1) and (A2) in Appendix A, except for the boundary conditions, we get the

— — _ 2 _ —
same profit-maximizing prices: p; = a2(24a1+a21'::'v1+2v2)+v2 and p, =222 for (Bl) and p; = 222 and p, =
2
al(a1+24a2:§zl+24v2)+vl for (B2). We then derive the optimal profit by analyzing three cases.
1
23ay 24a1+22__
o . . . < ifT o vz 72 7 .
Case Bl. If the profit-maximizing prices for (B1) fall in the region of p; < p,, that is, if 7 ” 2 the firm will

2 (a2 24a1+a,+24V1+20;)+v, vytas
(BI)

r - and max 7 (pz,pz)(Bz) to decide if it is profitable to induce explorative
2

D2>
consumers to buy Product 2 by setting p; = p, and placmg Product 2 on top, as in (B2).

After substituting p; = p,, ' (p, p;) (B2) is a function of p,. The first-order condition and the negative second-order derivative
(1+Q3)v,—-5a1—-3a,+v;
3

suggest a profit-maximizing price: Py, = , where Q; =

\/(Sﬂ)z+ﬁ2+(32)2_%ﬁ_1+3£ﬁ_1+(ﬁ_1)2+ﬂ_6&_ﬁ_1+1
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By substituting the optimal prices into the profit functions, we get
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Dy - 6144111(&)
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2
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To compare the two profits in (B3) and (B4), as in Appendix A, for a given value of % = %, we can prove that there exists a
2

unique solution ? = (,, to the equation in which the two profits in (B3) and (B4) are equal, where Q, is a function of %, and
2 2

a3(24a1+a3+2401+20,)+0,% ., Ty ~
if ==
) ) ) . 84, f % Q21 .
we can summarize the optimal prices and profit: p] = _ _ - , Dy =
1 (14Q3)V,-5a1-3a,+v; . U1 = 2
3 if =<0Qxn
V2
vptay . 121 = 2 * * . 121
- lngQu - 7 (p1,P3)B1) lfl-,_ Qa1
_ — _ and T =
(1+Q3)v,—-5a,—-3a,+v; ., Vp = 2/ % % s
if =<0 (3, p3)(B2) lf <Qn

3 Uy

. . . . . P = .
Explorative consumers’ browsing behaviors under optimal prices are as follows: if 17—1 > @21, P1 < D3, so explorative
2

consumers first visit Product 1; if ;—1 < Q11, P} = p3, and Product 2 is placed on the top, so explorative consumers first visit
2
Product 2.

Case B2. If the profit-maximizing prices for (B2) fall in the region of p; > p,, that is, if ? e ) \/ i (Gfi -z 1), the
2

V2 V2 \V2 V2

firm will compare 2 (171+a1 a1(a1+24a2+2171+24172)+1712)
(B2)

2 Sy g .
. oa; and max (p1,P1)(B1) to decide if it is profitable to induce

P1
explorative consumers to buy Product 1 by setting p, = p; and placing Product 1 on top, as in (B1).

After substituting p, = py, T2(p1, p1) (1) 1s a function of p; . The first-order condition and the negative second-order derivative
(14+Q4)V2—-5a,-3a1+v,
3

suggest a profit-maximizing price: P = , where Q, =
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N O I Ty
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By substituting the optimal prices into the profit functions, we get

2
n_2<v1+a1 aq(aq+24a,+201+240,)+v, > (24a1) (az)z 48a1a2[7(a1 v1)2 24a1)+ (a1)2+(171)2+2a1(v1 12)
=1 t =1 =1 =
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72 M(ﬂ)z (BS)
vz \U2
3 5 3 6 2V 25V
ey a0y (1032 (50(22)" (G Thez-0,) (-1, )+ (M0 2050, )|
- = (B6)
v2 V2

We can prove that there is no solution to the equation in which the two profits in (B5) and (B6) are equal; the profit in (B6) is
(14Q4)0p-5a3-3a1+01 4 (1+Q4)0p-5a,—-3a1+71

3 , D2 = 3 , and
w2 = n?(p;, p1)s1)- With optimal prices, p; = p3, and Product 1 is at the top of the list, so explorative consumers first visit
Product 1.

always higher. We thus summarize the optimal prices and profit as p; =
2*

Case B3. If the profit-maximizing prices for (B1) do not fall in the region of p; < p, and the profit-maximizing prices for (B2)
23ap 2441 ,,_ 1/_

do not fall in the region of p; > p,, that is, ifz vz T w ot 2\/% (ﬂ -2 1), the firm will compare

24 2] Uy vy 17 )
maxm 2(py, P1)s1) and maxm 2(p,, P2)(B2) to decide if it is profitable to induce explorative consumers to buy Product 1 or
P1 P2

Product 2, with the profits given by (B6) and (B4), respectively.

We can prove that there exists a unique solution Z—l = (,, to the equation in which the two profits in (B6) and (B4) are equal,
2

o | (1+Q4)172—2a2—3a1+171 ifz—lz 0y,
where @Q,, is a function of . Then the optimal prices and profit are p; = (1+03)7,—5a, ~3a+7; 1721 _ L, D=
3 if s < Q22
(1+Q4)v,—-5a,—-3a,+v o D = - .
. 3 T lfiZsz ) *(p1, p1) B1) lf; Q22
(1+Q3)Pp—5a1—-3ap+P; ., By _ = ° and* = 2w .
3 if g< Q22 (03, p3) 2 i -_ < Q2

Explorative consumers’ browsing behaviors under optimal prices are as follows: if % > Q,2, P} = p; and Product 1 is placed
2

on the top of the list, so explorative consumers first visit Product 1; if Z—l < Q2. i = p; and Product 2 is placed on the top of
2
the list, so they first visit Product 2.

Combining Cases (B1-B3) yields Figure B1, depicting the optimal profit in each parameter region of % € (1,2) and Z—l €
2 2

(1, %) Accordingly, we summarize the optimal prices and profit as:
2

23a2 _24a; a,
- - 22-1/5%
(1+Q4)0,—-5a,—-3a1+¥ 5, T
4)Y2 2 17TV1 f “1 > Max QZ; 2
3 24
23ap 2444 a,
p; = a2(24-a1+a2+24171+2172)+1722 I:f Q < 1_71 vy 7 5, 122~ 1/ ]
48a, 2= 172 24
(1+03)7,-5a,—3a,+7; R
3 if 5, Q2
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23a2 24a1
(14+Q4)7,—5a,—30a1 +D 5, T22- 1/
( 4)V2=5a2-3a1+7; lf 2 > Max QZ:

3 o
23ay 2404
Py = Tptas if 0 ch Z22-1/32  and
2 2=, 24
(1+Q3)v,—5a1—3a,+v; Lo Vg =
3 if —<@Q
23a2 20y o, L
= T,  Ug az
. v — B .
m?(p1, pDEy  if é > Max QZ,TVZ (Area Il in Figure B1)
T2t = 23ap 2401 ., 1
— i) 7] az 4
. =~ v . .
%1, 03) B1) if Q < ,—1 < Tuz (Area Il in Figure B1)
%(p3, P3) (B2) f < Q, (Areal in Figure B1)
23az 24a1+22 1/(12
b~ . Ul 2] vy
_ Q2 if —= »
where Q, = 2
2 B 23a; 24a1
_ A
Qa2 if 7 < ”

In all cases, the firm will not find it profitable to deviate to selling only one product if we restrict % < 2, which is the necessary
2

condition to ensure that the firm will not find it proﬁtable to deviate to selling only one product for all values of 2 > 1. If the

1+‘11 P1 v2+a2 P2

with

firm sells only one product, its profit either equals 2P with p; replaced by , or else it equals 2P2

az

p, replaced by Latds They are always smaller than the optlmal profits given 1_]— <2
2

Under optimal prices, p; = p; except in Area II in Figure B1. In Area II, the high quality product (Product 1) has the lower
price, p; < p3, so it is optimal for consumers to visit the product with the lower price first. When p; = p3, in Area I, the firm
places Product 2 on top. In Area III, the firm places Product 1 on top. The high-value product thus has a higher chance of being
listed on top when p; = p3, and it is also optimal for consumers to visit the product shown on the top of the list when they
observe that p; = p5. In this case, price cannot signal product value in a way (in contrast with our model assumption) that
would induce consumers to visit first the product with a higher price or on bottom of the list if price is equal.

20
18
Area I: profit in (B4)
16 Area II: profit in (B3)
NN Area III: profit in (B6)
14
12 Il
1%

-l Q2

10 —=
10 12 14 16 18 20
af

Figure B1. Optimal Profit under Non-Revealing Policy
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Appendix C
Comparison of Revealing and Non-Revealing Policies |IIIGIzGIzINNGINGEGNEGE

We compare 7! and 72 in Figure Cla, which combines Figure A1 and Figure B1. Figure C1b enlarges the lower left corner in
Figure Cla to depict the boundaries more clearly. We compare ! and m? in each area in the parameter region of % €(1,2)
2

andz—: € (1,;—:) in Figure C1. Specifically,

1. In Areal (z—l < Q,), we compare the profit in (A4) in Area I of Figure Al and the profit in (B4) in Area I of Figure
2
B1; the profit in (B4) is always higher.

24a1_23a2+26+1/;_§

2. In Area Il (Max {QDL

” } < Z—l < Q,), we compare the profit in (A3) in Area II of Figure Al and the
2

profit in (B4) in Area I of Figure B1; the profit in (B4) is higher if% < Min{Q,, Q31}, where Q3 is a function of%
2 2
and is the solution to the equation in which the two profits in (A3) and (B4) are equal.

2441 2393 1 56+1/22
2 v

3. InArealll (Q; < z—l < Min {Qz, 2T 2}), we compare the profit in (A6) in Area III of Figure Al and the
2

24
profit in (B4) in Area I of Figure B1 and find that the profit in (B4) is higher if Z—l < Q3,, where Qs, is a function of
2

% and is the solution to the equation in which the two profits in (A6) and (B4) are equal.
’ o B4 2,5 /%2
4. InArealV (Q, < ;—1 < 2 v224 “2), we compare the profit in (A3) in Area II of Figure A1 and the profit in (B3)
2

in Area II of Figure B1 and find that they are equal.

- 2441 2397 1964122 _ 2392 2%41,,5 4,92
5. InAreaV (;—1 >M ax{ 2 sz " 2, Q2 V224 VZ}), we compare the profit in (A3) in Area II of Figure
2
Al and the profit in (B6) in Area III of Figure B1; the profit in (A3) is always higher.
o 2o 2307 9641/22
6. In Area VI (Q, < % < %), we compare the profit in (A6) in Area III of Figure Al and the profit in
2

(B6) in Area III of Figure B1 and find that the profit in (A6) is always higher.

: * . 1z = x . ?. — —
The result can thus be summarized as: n! >nm? if 1_7—1 >(Q, and ' <n? if 1_7—1 <Q, where Q=
2 2

in if ==
{QZJ Q31} f Ty 24 . . . 1* 2% . 2 A
2aas 23 . The result is shown in Figure C2: m* < m“ in the dark gray area (= < Q) and
= 12392 4 96+1/22 Ty
Q lf ﬂ < vy 2 2
32 7, 24

" > 2" in the light gray area (Z—l > Q). The dark gray area appears only if % < %
2 2 2
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20
1.15 ‘. Area I: profit in (A4) vs. profit in (B4)
18 “ Area II: profit in (A3) vs. profit in (B4)
“ Area III: profit in (A6) vs. profit in (B4)
“ Area IV: profit in (A3) vs. profit in (B3)
16 o « 10 vV v Vv Area V: profit in (A3) vs. profit in (B6)
NN NN ‘| Area VI: profit in (A6) vs. profit in (B6)
' Vi
14 |‘
_ 1
106 f==al
Il Sy
12 — .
. Q1
Y | S
-t S
1.00
10 12 14 16 18 20 10 11 12 13 14 15
ai at
V2 V2

2.0
1.8 4 /
/
i / In dark grey area, non-revealing
or /
_ y policy is more profitable for the
SIS 2 firm; in light grey area, revealing
1.47 / policy is (weakly) more profitable.
///
/
1.2 //
/3

Figure C2. Comparison between Revealing and Non-Revealing Policies
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Appendix D
Sensitivity Analysis I

We repeat our analysis in Appendices A—C for different values of k € (0,1] and % € (1,2), and we reproduce Figure C2 for each combination
2

of k and ? Some key results are listed in Table D1, showing that our result is robust to different values of £ and %
2 2

Table D1. Comparison between Revealing Policy and Non-Revealing Policy

a a a a az

V2 V2 V2 V2 V2
1 " 16 2 2
= 1.5 1 1.8 1
1.1
1.4
1 1.6 1
NI st NI NI N
k=02 1.4 1.4 1
1 1 1
1.1
— — — y - y -
! 1 - 1 1
1 1 o1 .11 12 13 14 15 1 1 1 14 1 1 1.2 4 16 1 14 1 1
1
6
= 1.5 1 1 1
1.1
1.4}
1 1.6 1
NI St NI NI N
k=04 1.4 1.4 1
. 1
1.1 1 1 1
P — — A . A
! 1 1 1
1 1 o1 1. 11 1.2 13 14 15 1.6 1 1 14 1 1 1.2 4 16 1 14 1 1
6
= 18 1 1 1
1.1
14
1 1.6 1
NI st NI NI N
k=06 1.4 1.4 1
. 1
11 1 1 1
 — — — A A
! 1 1 1
1 1 o o110 12 13 14 15 1 1 1 14 1 1 1.2 4 16 1 14 1 1
6
) 15 1 1 1
1.18
14
1 1.6 1
NI st NI NI N
k=08 1.4 1.4 1
. 1
111 1 1 1
= | d—— | A— v = A
1 1 o 1 111 12 13 14 15 1 1 1 14 1 1 1.2 14 16 1 14 1 1
1
1 1 1
1.15
1 1.6 1
S 1 NI NI N
k=1 14 14 1
1 1 1.2
1, l——— | — | .. , A
1 0 o 1 14 15 1 1 1 14 1.6 1 1 4 1 1 2 14 16 18 2
o

Notes: In dark grey area, the non-revealing policy is more profitable for the firm; in light grey area, the revealing policy is (weakly) more profitable.
In the first two columns, the range of the horizontal axes is reduced to improve visibility.
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Appendix E
Model Extension: Third-Party Control of Prices I

Revealing Policy
The profit functions of the third-party sellers (S1 and S2) under the revealing policy are

( LN Btan if V4 —p1 >V —pyor
a1-p (Z+E)p11_lpl if ¥, —p; = U, — p, and Product 1 (E1)

7wl (py) = 2 is on the top of the list
st . if 1 —p1 <V —pyor
1- /?) M if v —p1 = U, — p, and Product 2 (E2)
k is on the top of the list
1 %, +a, — if U1 —=p1 > Uy —pp o7
i A=B)zp. ZTZPZ if v —p; = ¥, — p, and Product 1 (E3)
L (py) = z is on the top of the list
s23P2 if 17 —p1 <V —pyor

1 1 U, +a; —
l(l -B) (Z + E) D2 22—27—72 if v1 — p1 = ¥, — p, and Product 2 (E4)
a2 is on the top of the list

The profit of the firm that owns the website under the revealing policy is 7! = % (n§1 (p)) + 1l (pz)).

Seller 1 selects p;, and Seller 2 selects p, simultaneously to maximize their own profits. The first-order condition and the negative second-
v Upta,

a v
~— and p, =

order derivatives suggest that the profit-maximizing prices are p; = . Note that 7; — p; = U, — p, can never be the

equilibrium, because the seller of the product not shown on the top of the list could always lower its price by a very small amount (¢) and
increase its profit. We thus derive the equilibrium by analyzing two cases.

Case El. If the profit-maximizing prices for (E1) and (E3) fall in the region of ¥; — p; > ¥, — p,, that is, if% >1+ % - %, Seller 2 will
2 2 2

vyta,
2

compare n%z( )(53) and 73, (172 -v; + L s)(E4) to decide if it is profitable to deviate by undercutting Seller 1 to induce

2

explorative consumers to buy Product 2. Given 1 + ? - ? < z—l < %, nd, (172 -7+ % - e)( ) is always larger. Therefore, Seller 2
2 2 2 2 E4
will undercut Seller 1 to attract consumers to visit Product 2, and Seller 1 will respond by lowering Product 1’s price to prevent it from

happening. The resulting mixed strategy equilibrium can be derived as follows. Let pn, be the lowest price of Seller 1 that Seller 2 is willing

to undercut. Depending on whether there is probability mass at =2 in Seller 2’s price support, there are two possible equilibriums:
1) Seller 1’s price support is (pnl, ] with probability mass at 2 1; Seller 2’s price support is (pny + U, — ¥y, LA
Ty — 7;) U 2222 with probablhty mass at 22222 az
2) Seller 1’s price suppor‘c is (pny, 2524 with probability mass at 222 Seller 2’s price support is (pn, + U, — 7y, hten

Ty — Dy).

We define the cumulative density function as G;(p) = Pr{p i < p}. The profit-invariant nature of the mixed strategy equilibrium suggests the
following equations:

81 (pD)p1 (1 = Go(py + 7y — 7)) + w1 (01) 52 G2 (p1 + U — T1) = 51 (PN ;1 (E5)
3 (02)5a(1 = G1(py + U1y — ) + 15, (02) p3G1 (P2 + U1 — V) = g, (pny + U, — 1) (E6)
For the first equilibrium, by replacing p; in (E5) with different values and replacing p, in (E6) with different values, we can derive

pny = 6171—(3+JE)1672+(3—JE)a2
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) 1 if p =%
G1 )= (2p+7,-27;—a,)? v1+a1
Sty Y P <P <——
Vz"’az
ifp=="—
G,(p) = . i ) ]
I ifpny+7,— 74 -7

h (5-2V6)a3-12p (p+7,~27,)+2(3-V8) 71 B, — (7-2V6) 93 —201, (B, ~ (3-V8) 71 )+2a, (60— (3-V6) (a +77))
where I} = 8(p+9,—,)(a, +7,—p)

1 %1 _ (1=B)(6a;+(3+V6)v,—(3-V6)a,)(67,—(3+V6)v,+(3—V6)a,)
Elmg, | = 964,

. The expected equilibrium profits are:

* (1-B) (@ +az)?
and E[7T51-2 ] = #22.

For the second equilibrium, after replacing p; in (ES) with different values and replacing p2 in (E6) with different values, we find that the
equilibrium does not exist. Therefore, the first equilibrium applies for 1 + % - 2< :1 <5-
2 2 2 2
Because 1 4+ 2% — 22 < 1 if a, < a,, we can summarize the equilibrium in this case: If a; < a, and 1 < < — orifa; >a,and 1+ % -
2 2

V2 V2
(1-B)(6a,+(3+V6)v,~(3-V6)a,) (67, ~(3+V6) v, +(3-V6)a,) and E[n}Z*] _ Q- ﬁ;(zv;:aZ)

—<U <2 Elm ] =

A 96a,

Case E2. If the profit-maximizing prices for (E2) and (E4) fall in the region of ¥; — p; < ¥, — p,, that is, 1f < 1 + = — =2 Seller 1 will

vita,
2

compare n%l( )(EZ) and ml (171 — U, + Doty _ s)(m to decide if it is profitable to deviate by undercuttmg Seller 2 to induce

2
az

explorative consumers to buy Product 1. This condition ?< 1 +%— holds only if a; >a,, and in this condition,
2 2

i (171 — U, + 17242-a2 - e)(E ) is always larger. Therefore, Seller 1 will undercut Seller 2 to attract consumers to visit Product 1, and Seller 2
1

will respond by lowering Product 2’s price to prevent it from happening. The mixed strategy equilibrium then can be derived as follows. Let
in Seller 1’s

pn, be the lowest price of Seller 2 that Seller 1 is willing to undercut. Depending on whether there is probability mass at Dt
price support, there are two possible equilibriums:

a, 2+a2

1) Seller 2’s price support is (pnz, ] with probability mass at 2 ; Seller 1°s price support is (pn, + v; — ¥y, +
Uy — Ty) U V1+ L with probab111ty mass at —= 1+a1
2) Seller 2’s price support is (pn,, 2=22] with probability mass at 2522 Seller 1’s price support is (pn, + v; — Uy, LA

Uy = Up).

Define the cumulative density function as M;(p) = Pr{p ;<= p}. The profit-invariant nature of the mixed strategy equilibrium suggests the
following equations:

i (p1)51(1 - My(py + 7, — 171)) + 11 (P gaMo(py + U, — 03) = i (pny + 71 — Ty (E7)
5 (pZ)E4(1 - M;(p, + 7, — 172)) + 15 (p2)p3My(p2 + Ty — U,) = 13 (PNy) ks (E8)
For the first equilibrium, by replacing p, in (E7) with different values and replacing p, in (E8) with different values, we derive that

v, — (3+V6)p, + (3—V6)a,

pn; = 6
1 pr v1+a1
M;(p) = v2+a2 _ _
I, lfpn2+v1—v2<p< + 7, — 7,
1 if p= —szaz
M,(p) = 5 =29, —a.)?
__ (@p+v,-27,-ay) lf pn, < p < X% v2+a2

8(p+v,—v,)(a,+v,—p)
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(5—2\/E)a§—12p(p+172—2171)+2(3—\/3)171172—(7—2\/6)17f—2a1(171—(3—\/6)172)+2a2(6p—(3—\/€)(a1+171))
8(D+172"71)(£12+171—17) B ~
E[n}l*] (1- ﬁ;(2v1+a1) and E[r}, ] (1—5)(6(12+(3+\/g)vz—(3—\/?6212)(6172—(3+\/3)v1+(3—\/g)a1).

where I, = . The expected equilibrium profits are

This equilibrium is valid only if ? < (5 - 2\/3) (% - az) + 1, which ensures that the cumulative density is always between 0 and 1.
2 2

For the second equilibrium, by replacing p; in (E7) with different values and replacing p, in (E8) with different values, we derive that

_(3=V6)(a; + )

nz -
6 . _ 172+a2 — —
@ 1 ifp= + 7, — 7,
M1 p) = 2p+v . 2
_ P+U,—-20,—a,) _ 2+a2 _
—8(p+171—172)(a_1+172—p) ifpn, + v, — v, <p< + v, — Uy
if p="2%
M,(p) = 2+a2

I ifpn, <p<—=—=

The expected equilibrium profits are

E[n}l*] _ (1—ﬁ)(6a1+(3+\/€)172—(3—\/2’((112)(6171—(3+\/3)172+(3—\/€)a2) andE[n}Z*] _ (1—B;(217;+a2)2.
1 2

(VB-2)222(6-2)(22) +(2+8) (22+1)
4;—;+(\/E—2)§—§+(2+x/€)

This equilibrium is valid only if ? > , which ensures that the cumulative density is always between 0 and
2

1.

(Vo-2)7222-(V6- 2)(“2) +(2+V8)(5+1)
or 4“1+(«/——2)“2+(2+\/—)
under the first rather than the second equlllbrlum Therefore, 1f < (5 2V6 ) (a1 - az) + 1, the equilibrium is the one listed first, and if

? < (5-12V6) (@ - ?) + 1, both equilibriums are valid, but both sellers have higher profits

(5 -2v6 ) (% - ) +1 < <1 + — — =, the equilibrium is the one listed second. We summarize the equilibrium in this case under
2

condition a; > a, as follows.

2 2
32a f%<(5_2\/_)(a1 az)+1
1 2
(1—5—;(2—"::@)2 if (5—2v6) (@ _ az) +1 < < 14+% o v_z

E[Tf;z ] = (1-B)(6a,+(3+V6)v,—(3-V6)a,) (67, (3+V6)P1+(3-V6)a,) f 2 < (5 _ 2\/—) (a1 _k) i1

96a,

» (1—3)(6a1+(3+\/E)172—(3—\/222)(6171—(3+\/€)172+(3—\/E)az) if (5 —2v6) (g ) +1 < < 1+% . _a
j— 1 2
Bl 1= (-B)(@:+a1)’

Combining the equilibriums in Case E1 and Case E2 for the parameter region of ? € (1,2) and ? € (1, ?) yields Lemma E1.
2 2 2

Lemma E1. If products are priced by two separate third-party sellers and average ratings are revealed on the product list, sellers follow a
mixed strategy equilibrium, using probabilistic price discounts to undercut each other. The expected optimal profits are as follows:
Ifa; < ay,

E[TL'1 *] — (1-B)(6a,+(3+V6)v,~(3-V6)a,) (67, ~(3+V6) v, +(3-V6)a,)
96a,
E[nd, ]_ (1-p) @, +a,)?
32a,

E[n"] = £ (E[nd ]+ B[nd,])
Ifa, > a,,
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(1-p)(6a1+(3+V6)v,—(3-v6)a,) (65, —(3+V6) v, +(3-V6)a,)

.p V1 a a;
E[nd,] = 9600 22 (6-2V8) (3-5)+1
S - 2 _
(1-B) (W1 +ay) .o Uy a  a
W if 2< (5-2v6) (£ -%2)+1
(1-B)(W,ta, ., Dy L ap
RSall PAS e Rl VAN s — 2122
E[Tf.%z*] = 32a; lf Ty (5 2\/_) ('72 172) +1
(1-pB)(6a,+(3+V6)v,—(3-V6)a,)(6v,—(3+V6)v,+(3-V6)a,) if L (5 _ 2\/—) (@ ?) i1
96a, v, Ty Ty
* B * *
E[rt] = J(E[ngl |+ E[rd,])
Non-Revealing Policy
The profit functions of the third-party sellers under the non-revealing policy are
1 1 vy+a,—p ifpl <Pz or
1-5 (Z + 5) 2 1T111 if p, = p, and Product 1 (E9)
2, (py) = is on the top of the list
i . if p1 > p, o
a- [?) 171771 if p; = p, and Product 2 (E10)
is on the top of the list
+ if pr <pyor
1- ﬁ) M if p; = p, and Product 1 (E11)
12, (p,) = . is on the top of the list
s2ip2 LN paran— if p > pyor
a-p (— + —) p, 2382z £y = p, and Product 2 (E12)
42 2a,

is on the top of the list

The profit of the firm that owns the website under the non-revealing policy is

B
n? = -5 (”51(131) + 75, (Pz))

_ Uyta,
and p, = -
Note that p; = p, can never be the equilibrium, because the seller of the product not shown on the top of the list could always lower its price
by a very small amount (¢) and increase its profit. We thus derive the equilibrium by analyzing two cases.

The first-order condition and the negative second-order derivatives suggest that the profit-maximizing prices are p; = hitd

Case EEL. If the profit-maximizing prices for (E9) and (E11) fall in the region of p; < p,, that s, if ? <1l- % + %, Seller 2 will compare
2 2 2

n, (vr;az)( ) and 1, ( it e)( ) to decide if it is profitable to deviate by undercutting Seller 1 to induce explorative consumers to
E11 E12

buy Product 2. This condition LI e -SSR only if a; < a,. In this condition, 72, (1714'—(11 - e) is always larger. Therefore,
V2 v2 V2 2 (E12)

Seller 2 will undercut Seller 1 to attract consumers to visit Product 1, and Seller 1 will respond by lowering Product 1’s price to prevent that

from happening. Then the resulting mixed strategy equilibrium can be derived as follows Let pns be the lowest price of Seller 1 that Seller

2 is willing to undercut. Depending on whether there is probability mass at 22% 2 in Seller 2’s price support, there are two possible

equilibriums:

Uit a1 a,

1) Seller 1’s price support is (pns,

] with probability mass at 239 Seller 27s price support is (pns, 1+al) U= v2+a2 with

probability mass at 172+a2

1

2) Seller 1°s price support is (pn3,

1+a1)

] with probability mass atZ ; Seller 2’s price support is (pns,

Here we define the cumulative density function as H;(p) = Pr{p ;=< p}. The profit-invariant nature of the mixed strategy equilibrium suggests
the following equations:

”.31(171)59(1 - Hz(lh)) + ”.%1(?71)5101'12(171) = ”.31(17”3)59 (E13)
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7T§2(P2)E12(1 - H1(P2)) + 7T§z P11 H1(p2) = 7T§2 (Pn3)E12 (E14)

For the first equilibrium, by replacing p, in (E13) with different values and replacing p, in (D14) with different values, we can derive

L _B=VE)@ +a)

3 6
1 if p =22
Hi(p) = ap Tyt — =
% 11 — ——aztvzp p“”"z_p if png <p < —Vl;ral
1 if p= vy+a,
2
HZ(p) = vi+a,

I3 ifpng<p< -
6p(a1—p+171)—(3—\/3)(a2+172)(a1+171—%(3—\/g)(a2+172))

where [; =
3 4p(a;+v,-p)

. The expected equilibrium profits are

v (A=B)(3-V6)(az+7,)( a1 47, ->(3-V6)(a,+7,) . (s 2
E[7T521 ] — 2Tz ( 17717 272 >and E[ﬂfz ] — (1-B) (W, +a,) '
16a, 32a;

For the second equilibrium, after replacing p; in (E13) and p, in (E14) with different values, we find that the equilibrium does not exist.
Therefore, the first equilibrium applies for ? <1-22422 We can summarize the equilibrium in this case as follows: if a; < a,, for 1 <
2

V2 V2
. (1-B)(3-V8) (@ +7) (@ +71-(3-V8) (a+7)) BY(Batan?
2 inf]_% 8 & 1% = 6 1 %1 = Q=B @a+az)*
7% < Min {1 % + 172,172}, Elng, 1= Toa, and E[rg, | = s2a; .

Case EE2. If the profit-maximizing prices for (E10) and (E12) fall in the region of p; > p,, that s, if% >1- % + %, Seller 1 will compare
2 2 2

2

ms (%)( ) and 4 (@ - e)( ) to decide if it is profitable to deviate by undercutting Seller 2 to induce explorative consumers to
E10 E9

7, 2

consumers to visit Product 1, and Seller 2 will respond by lowering Product 2’s price to prevent it. The resulting mixed strategy equilibrium

can be derived as follows. Let pn, be the lowest price of Seller 2 that Seller 1 is willing to undercut. Depending on whether there is probability
vit+aq

mass at

buy Product 1. Given 1 — % +2 < ? < %, nZ (172+a2 - s)( ) is always larger. Therefore, Seller 1 will undercut Seller 2 to attract
2 2 2 E9

in Seller 1’s price support, there are two possible equilibriums:

v Vyt+a;y,

2

vita,

1) Seller 2’s price support is (pny, Z;az] with probability mass at Seller 1’s price support is (pn4,m) u with

. vi+a
probability mass at %
Byt
2

vyta,
2

vy+a,

2)'

2) Seller 2’s price support is (pny, a2] with probability mass at ; Seller 1’s price support is (pny,

We define the cumulative density function as L;(p) = Pr{p ;i < p}. The profit-invariant nature of the mixed strategy equilibrium suggests the
following equations:

77.31(171)59(1 - LZ(P1)) + 7"-'31(271)510142(?1) = 7"-'31(27"4)59 (E15)

1 (P2)E12(1 = Li(02)) + & (02) 511 L1 (P2) = md (P12 (E16)

For the first equilibrium, by replacing p; in (E15) and p, in (E16) with different values, we obtain

B (3-V6)(#; +ay)

pn, = 6
1 ifp= —ﬁlzal
Ll(p) = v,+a,

Ty ifpn4<P<T
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. _ Upta,
( 1 if p=-"-
L,(p) = Ayt ——
% 11_% if pn, <p < 2+a2

6p(a2—p+172)—(3—\/3)(a1+171)(a2+172—%(3—\/E)(a1+171))
4p(a;+v,—p)

where I, = . The expected equilibrium profits are

— — 1 —
. (1=B) (B, +a,)? N 1-p)(3-V6)(a,+9,)( ay+9,—(3-V6)(a, +7;)
E[r%’] = —32";1 =and E[r§, | = Emz s )

For the second equilibrium, by replacing p; in (E15) and p, in (E16) with different values, we find that the equilibrium does not exist.

Therefore, the first equilibrium applies to 1 — — + = 2 ot 5 < 2 Because 1-—= + L <1if a; = a,, we can summarize the equilibrium in
2 2

this case as follows: if a; = a, and 1 < ,7_ < 17—, or if a; < a, and Mm{l ‘f—+ 2 ai} <= < , then E[n3,"] = A-Bora) g
2 2

] 77 32a4
(A=) (3-V8) (@ +71) (2,47, -1(3-V8)(@r+71))

2 *
Elrs, 1= 16a,

Combining the equilibriums in Case EE1 and Case EE2 for the parameter region of % €(1,2) and? € (1, ?) yields Lemma E2.
2 2 2

Lemma E2. If products are priced by separate third-party sellers and average ratings are not revealed on the product list, sellers follow a
mixed strategy equilibrium and use probabilistic price discounts to undercut each other. The expected optimal profits are as follows:

Ifa, < 1+a2
9 * (1_/3)(3—\/6)(112+772)(a1+771_%(3—\/€)(0—z+172))
Elng ] = 16a,
E[n%] = A-B) W taz)?
32a,
E[r?] =§(E[n521 |+ E[r%])
lf1+a2 < aq < a,,
- @1 +a)? e Uy _ G 3
32a, if v, =1 , + v,
E[T[Sl -3~ \/—)(a2+v2)(a1+v1——(3 \/—)(a2+v2)) Dy a, |, a,
if = <1—-—+=
16a, 2] ) V2
(1- B)(3 ‘/—)(0—1"'171)(“2‘“72_‘(3 ‘/—)(‘11"'”1)) Ty > 1 a, + a,
E[T[SZ ] = 16a; i v T, P,
(1-p)(@,+ay)? if o U, %
32a, vy 27
* B
E[r%] =§(E[n51 ] +E[7T52 D
Ifa; 2 a,,
2 *1 _ (=-B)(@1+a,)?
E[7T51 ] = Tll
(1—ﬁ)(3—\/g)(a1+171)(a2+172—%(3—\/3)(a1+171))
En,’] = 164,

E[n*] = £ (B[] + Elnd,])

Similar to the case under the non-revealing policy in the main model, price cannot signal the average value, because in the mixed strategy
equilibrium, p; can be higher or lower than p3, and so the high-value product is not necessarily the product with a higher price. Consumers
are not able to tell which product is the high-value product (i.e., Product 1) simply by looking at the two prices.

Comparison of Revealing and Non-Revealing Policies

We compare the website firm’s profits in Lemma E1 and Lemma E2 for the parameter region of E (1,2) and (1 Zl)
2

Ifa; < a,,
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(Da+az)

E[nl*] -5 ((6a1+(3+\/€)172—(3—Jg)az)(6171—(3+\/g)172+(3—\/g)a2) n

96a,

o[
l

Grra? | (3—x/€)(a1+171)(a2+172—%(3—\/€)(a1+171))

32a,

16a,

32a,

2)
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V2

V2

1-Spch i
) f Iz Vz % %

0-2

d

(3—J€)(az+172)(a1+171—§(3—\/3)(a2+172)> N (@, 4a,)?

16a,

32a,

Vz

) f1< t<1- 4

In this case, we always have E[nl*] > E[nz*].

Ifa1 > a,,
[ ] ((6a1+(3+\/3)172—(3—@aézisﬁl—(3+@ﬁz+(3—@az) n (17;-;—22)2) if 2 > (5 _ 2\/—) (17 )+ 1
E[nY] = ' 2
B1+a,)? | (6a,+(3+V6)D,—(3-V6)a,)(6D,—(3+V6)D,+(3—V6)as)\ ., ¥ a,
‘B( ;2a11 + 96a, ) lf o < (5 - 2\/_) (17_ __2) +1
N e (3-V8) (@ +7,)( 2 +7,-2(3-V8) (@y +7,))
E[n?*] = ﬁ( s2a; T 164,

(5‘”3)(;;) a_z(“‘/— (3-V8)52)-52(3-V6-(2+V6)32)
Z_(5-2v6)L -

In this case, E[r!"] = E[n? < Qg, where Qg =

R e o

i 2 2 Qp.and E[n""] < E[n?] if 2

s+(7- 3*/_)[12)) (22 )(5+2«/‘ (2-(5- zx/—)“z)) (& )(5 2V6-53(2+(55- 26\/—)["2)))

(5 2\/_)_ and 1< Qg <

a .
ﬁ—l, given a; >
2

a,.

Appendix F
Model Extension: Positive Marginal Cost I

. . . . . . _ _ 1
In this numerical extension, we assume the marginal cost of producing a product with average value ¥ to be cv. We assume 0 < ¢ < »soa
reasonable margin exists to produce the product. The numerical value for % is chosen to be in the region a; < a,, such that neither a revealing
1
nor a non-revealing policy completely dominates the other. Specifically, we set % = 1.3 and normalize 7, = 1. Another assumption we relax
2

from the main model is that here we allow ¥; — a; to be positive, so in this extension, we assume ¥; < 1.5 instead of 7; < a; = 1.3.

The profit function under the revealing policy is

21— o) BT 4 2 (py — opy) BT if Oy —py > T, — p o

+ % <% (1 %)) (py —cv )”2"'“—27”2 o _ispénzt:ezt;pp(z)fatrlll(l llnil:szCt ' o
1 —
7 rpa) = ‘(P1_CU1)M+ (PZ_CUZ)W—ZPZ if v, —p1 <V, —pyor

(20 $))<pl L) B A "

The profit function under the non-revealing policy is
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‘(P1_CV1)M+ (Pz —cv )_VZMZ P if pr <pyor

(a2 g ey | R e ®
2 —
m*(p1,p2) = ‘(P1_C 1)M+ (Pz—cv)V2+a2 P, o>y or

{2 - | g

Following the approach for Lemma 1, Lemma 2, and Proposition 1, we derive that " > 72" when Qr <7, < 1.5, and " < 2" when

_ - = . 1061+7207,+20c(c+367;-5) 5+2¢ . _
1<v; <Qp. Here, Qp is the 210 'T)(Fn = n?(Pg, Pr)(re), Where Pp=

solution to nl(

10(1+¢)B; —100+/5(3443+468c—2(95+134¢) B, +20(1—(1—-c)c)v2)

0 and 1 < Qp < 1.5.

Appendix G
Model Extension: Variant Size of Concentrated Consumers IS

In this numerical extension, we assume the fraction of concentrated consumers is b, which then can be split further into equally sized sub-
segments of consumers interested in Product 1 or Product 2. The numerical value for % is chosen to be in the region a; < a,, such that
1

neither policy completely dominates. Specifically, we set ? = 1.3 and normalize v, = 1.
2

The profit function under the revealing policy is

(2 +1- b) P1 ﬁl+2a;1_p1 + gpz 172+2a;2—p2 if U, —p1 > U, —pyor

YA R B N “
1 —

T Pep) = % 171?711_171"'(%4'1—17)1’292?—;;1)2 o ifﬁl—?1<172—pzor

R TR Ny B @
The profit function under the non-revealing policy is

( +1- b) V1+aall = +12) 1;ZJraazz = if pr <pyor

(3 e | 7 e
2 -

4 (py,p2) = §P1 1;1+2a;1 Py ( 11— ) v2+a2 D2 if py > p, or

(31 o), e | S ot “

Following the approach from Lemma 1, Lemma 2, and Proposition 1, we derive the following result:

Ifb <091, 7" > 12" when Q; < 7; < 1.3, and 7" < %" when 1 < #; < Q4. Here, Qg is the solution to w(Pg1, Pgy + 1 — 1) (g1) =

% (Pg2, Ps2) (Gay if b < 0.15 and is the solution to m* <

437-242407
M E) = 7T2(P(;2, PGZ)(G4) if0.15<bh < 0.91, where
(G1)

480 4
307, —68—6b(57;—2)+,/7609—6042b+1569b2—900(2—b)(1-b)¥,
Pgy = and
30(1-b)
107, —44—2b(6+57,)+/6031+12b(373b—1338)— 7307, +40(124—51b)b¥, +100(1-b)257 =
Py, = 2001 (6+57)+/ ( ) 1+40( LI ( )1and1<QG<1.3.

’

30(1—

b)
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Ifb > 0.91, then " > 72"

Therefore, our main result holds qualitatively, as long as the fraction of explorative consumers is not too small (greater than approximately
9% in this case).

Appendix H

Model Extension: Heterogeneous Preferences over Search Attributes [IIIEININ5N

In this numerical extension, we allow explorative consumers to have different preferences for the two products, based on attributes that can
be observed before purchase (e.g., from product pictures displayed on the product list). We assume that half of the explorative consumers
prefer Product 1°s observable attributes, whereas the other half prefer Product 2’s observable attributes. If an explorative consumer purchases
the product with less preferred observable attributes, the consumer incurs a cost of ¢t (¢t > 0). To focus on products for which experience
attributes play a more important role in determining consumers’ utility than do attributes that can be observed before purchase, we further

assume that t < 0.1. The numerical value for 17—1 is again chosen in the region a; < a,, where neither a revealing nor a non-revealing policy
1

completely dominates. Specifically, we set :—; = 1.3 and normalize ¥, = 1. Then the profit function under the revealing policy is

1 vitay-py | 1(1(.  Ui+a;—ps Up—t+a,—pp |, 1 = Upta,—Py L= _
2P17 5, a” <2 (1 2a, )) P27, *a 2a, fo,—p1 >0, —pyttor
if 7y —p; =V, —p, +tand Product1l (H1)
1) himttay-py 1 l( _ 171‘““1‘1’1) Vatz—s is on the top of the list
\ L 2a, *y <2 1 2a, ) pz 2a, / P
1 vitay-pg 1 l( _ 171+a1—p1) Up—t+a,—p;
L / 2P17 24, *: <2 1 2a, >p2 2a, o ~ B
T (p1,p2) = . v ~ . fv,—p—t< U —p1<V—py+t (H2).
1 Vatar—py | 1(1(,  Vata—py Vi—t+a,-py
\+ P2 5., Ty <2 (1 2a, )> 1= /
1 Uitay-py 1 Uptap—p, | 1(1(, Tp+a,-p, Dyi—t+a,—py o= _
4 20, T2P27 2, T3 <2 (1 2a, )) i~ if 0y —py <V —py —tor
if V1 —p; =V, —p, —tand Productl (H3)
1) TamtHGmpy  1(1() Pomttdr—p, 2 2 is on the top of the list
\ P2 2a, ty <2 (1 2a, )) Ly / P
The profit function under the non-revealing policy is
1 itay-py  1(1(, Di+a;,-py Vp—t+a,—py | 1 Tp+a,—ps .
2P 2a, + 4 <2 (1 2a, )) P2 2a, + 4F2 2q, ifpr<py—tor
if p, = p, — tand Product 1 (H4)
hiottaa ey 110 imtHai—p s Y is on the top of the list
+4P1 2a, +4<2 (1 2a, )> P27, b
1 vita-py + 1(1 (1 _ v1+a1—p1) Dy Vy—t+az—p;
) 2 2a, 4\2 2a, 2a, ]
% (p1,p2) = ) v B . ifp, —t<p<p+t (H5).
1 Dptay—p,  1({1(, U+a,-p, vy—t+a,—py
toP2 2a, *: (2 (1 2a, )) P,
1 Uitay-py 1 Vtap—p, | 1(1(,  Dpta—p by—t+a;—ps .
4 20, T 2P27 e, T3 (2 (1 2a, )>p1 2a if pr>p2 +tor
if p, = p, + tand Product 1 (H6)
4lp, arttaamps 4 1 <l (1 - '72‘”“2‘1’2)) p, 2P is on the top of the list
4 2a, 4\2 2a, 2a,

Following a similar approach to that for Lemma 1, Lemma 2, and Proposition 1, we derive that 7* > 72" when Qy < 7, < 1.3,and 1" <

72" when 1 < 7, < Qy, where Qy is the solution to
D1

1 2 .. .
max , = maxmn +t, when t < T, and it is the solution to
M0 (p1 Pz)(m) s (p2 pZ)(H6)
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max Tt (py, Uy — U1 + t+ Py = mg}érrz(pz +t,92) () When t > T. Furthermore, 1 < Qy < 1.3.T is the solution to 7, — pj = 7, —
D2 1]

ps + t, where (p;, p3) = argmax ' (p;, p2)(y1). Because of this complexity, Qy, T, p;, and p; are all obtained numerically.
P1>0,p,>0

Appendix |
Model Extension: Pooled Prices under the Non-Revealing Policy G

In this extension, we examine a situation in which the firm pools prices of the two products under the non-revealing policy to eliminate
possible signaling effects due to differential pricing. That is, under a non-revealing policy, p; = p, = p. Observing identical prices,
explorative consumers simply select and visit the first product to appear on the list.! The profit function of the firm thus is

vaﬁ;:;—P +1 pvz"'az 14 . .
1 if product 1 is an)
41 3 V1+a1 p) 72+a;,-p | on the top of the list
+2 2 P2,
T[z( ) — —
p 1 1;1+a1 14 + 3, Vata—p
iP5, 40 24 if product 2 is (12)
+1 (1 (1 _ 172+az—17)> 7ita;—p | on the top of the list
2\2 2a P~
2 1

7,+(1+Q5)V,-3a,—-5a
1 5. 32 1 2 fOI‘

The first-order condition and the negative second-order derivatives suggest that the profit-maximizing price is p =

(11) and p = 2HEHRIRTSG0 for (1) where

2 2 = =\2
3a 5a 5a, v v 10a, 57a; a 6a, U 3a
0= () 4 (L) 4 iy () By gy T omp 30
Uy 123 v, U, Uy Uy Uy v, Uy Uy Uy Uy
2
3a.
0= (%)
V2

+ (51)2 TSNP UL S (ﬂ)z L S7ma 66 30,7
By substituting the optimal prices into the profit functions, we get

v 2] U, Uy ¥ V2 U Uy 23 Uy Uy

n2(1‘71+(1+ns)ﬁ2—3a1—5a2) (?_1"'1_3:2‘5:2"'95)((?1)2 L2 ( 134 5:12)95_3:#(2?1 3a; 280 4)_¥(2 5az 4?1))
3 1y _ \2 vy V2 V2 U2 U2 vy U2 V2 \V2 Dz V2 72 v2 T2 3
7, - LERIET) (I3)
v2 V2

T1+(1+Q6)Vp—5a1—3ay V1 ,_5a1_3ap 71\? 4171 _5a1_3ap 3az 3ap 28a;_ 41\ _5a1(2V1_5ai1
”2( 3 )(Iz) (ﬁz+1 T, Dy +‘Q(’)((vz) +1+( +1 T, Dy )95 (2 Ty g 72) Ty (iz Ty 4)
v - T3zZaga; (14)
2 Ty Ty
. . A 3
The comparison of the two profits in (I3) and (I14) depends on — 57 and . As in Appendix B, we can prove that for a given value of ==

there exists a unique solution ? = Q; to the equation in which the two proﬁts in (I3) and (I4) are equal, where Q;; is a function of o We
2 2

can then summarize the optimal prices and profit under the non-revealing policy as follows:

U1+(1+Qs5)0,—3a,—-5a,

Ifa; = a, p* = 3 and %" = HZ(P*)(Il)-

Ifa, < a,,

! Consumers expect that in equilibrium, the firm places the product that is more profitable on the top of the product list. Because the high-value product is
more likely to be the more profitable product, consumers expect that the product on the top of the list also is likely to be the product with a higher average
value. This belief is consistent with the firm’s optimal decision. The high-value product (Product 1) appears firstif a; > a, orifa; < a, and #; > Q,, whereas
the low-value product (Product 2) appears first only if a; < a, and #; < Q;. Accordingly, the high-value product is significantly more likely to be placed first,
and it is rational for consumers to visit the product listed first when they encounter equivalent prices.
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U1+(1+Q5)0,-3a,-5a, ., Uy =
— s if = 0n
p* — 2
U1+(1+Q6)V,-5a,-3a, ., U =
- 3 if 7 <Qn

HZ(P*)(H) if ;_:2 611

(Vg  if ;_:< Qn

2% _

The firm will not find it profitable to deviate and sell only one product given ? < 2. If the firm sells only one product, its profit either equals
3 vita;—p, :
P

vita,
2

Uy tax—p
2a,

vyta,
2

with p; replaced by

or else equals sz with p, replaced by . We can prove that both values are smaller than

2a,

the optimal profit given % <2.
2

20

16 Area I: profit in (I4)
NN Area II: profit in (I3)

Figure I1. Optimal Profit Under Non-Revealing Policy

20
. 115
' Area I: profit in (A4) vs. profit in (14)
% Area II: profit in (A3) vs. profit in (I4)
NS NS 110 v Area I1II: profit in (A6) vs. profit in (14)
’ v Area IV: profit in (A3) vs. profit in (I3)
' - Area V: profit in (A6) vs. profit in (I3)
106 hRES ~Qpn
12 I Ts..
| Qr iy
10 L 100
10 12 14 16 18 20 10 11 12 13 14 15
il il
V2 Vo
Figure 12a Figure 12b

Figure 12. Comparison of Revealing and Non-Revealing Policies
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We compare the profit 72 under the non-revealing policy here (depicted in Figure I1) and the profit r! under the revealing policy in Lemma
1 (Figure A1). Figure 12a combines Figure A1 and Figure I1. Figure 12b enlarges the lower left corner of Figure 12a to reveal the boundaries.

We then compare ! and 72 in each area in the parameter region of % € (1,2) and ? € (1, ?) in Figure I2 and obtain
2 2 2

1. InAreal (? < Q,), we compare the profit in (A4) in Area I of Figure A1 and the profit in (I4) in Area I of Figure 11 and find that
2
the profit in (I4) is always higher.

24a1—23a2+26+1/ﬂ
V2

2. InAreall (Max {(51, LT

” } < ? < Q;1), we compare the profit in (A3) in Area II of Figure Al and the profit in (I4) in
2

Area I of Figure I1 and find that the profit in (I4) is higher if ? < Qy2, where Qy, is a function of ? and is the solution to the
2 2
equation in which the two profits in (A3) and (I4) are equal.

24a1_23a2+26+1/a_2
7

3. InArealll (Q; < ? < Min {@1,%}), we compare the profit in (A6) in Area III of Figure Al and the profit in (14)
2

in Area I of Figure I1 and find that the profit in (I4) is higher if Z—l < Q,3, where Q5 is a function of % and is the solution to the
2 2
equation in which the two profits in (A6) and (I4) are equal.

24a1_23a2+26+1/a_2
—_— 5, =

4. InArealV (? > Max { 2 "224 z, Q”}), we compare the profit in (A3) in Area II of Figure A1 and the profit in (I3) in Area
2
1T of Figure I1 and find that the profit in (A3) is always higher.
2401 2303 L o6+1/22

5. InAreaV (Q < ? < %), we compare the profit in (A6) in Area III of Figure A1 and the profit in (I3) in Area II of
2

Figure I1 and find that the profit in (A6) is always higher.

We can thus summarize the result
* * ..U —
nl’ >n? if —~=0
2

* * . D —
ml’ < n? if = < Q
2

(A 5 o B276+1/22
. 1 v2 v2 v2
Qn if Sz—2—"——=
= e 7, = 24
where QI - 24aq 23a2+26+1/a2
-_— . -,7 Py S— =
Q lf __1 < v2 v2 v2
13 B, 24

The result is in Figure I3: 1° < 72" in the dark gray area, and m'" > 2" in the light gray area. The dark gray area appears only if % < %
2 2

/
/
y
/
1.8 4 -
/ In dark grey area, non-revealing
/ policy is more profitable for the
1.6 / firm; in light grey area, revealing
NN / policy is (weakly) more profitable.

Figure I13. Comparison of Revealing and Non-Revealing Policies
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Appendix J
Model Extension: Alternative Approach to Model Sequential Search |IIIIIIIIIGEGE

In this numerical extension, we assume that explorative consumers are heterogeneous in their search cost, in that half of them only visit one
product before making a purchase decision, and the other half visit both products before making a decision. Then the profit function under
the revealing policy is

1

V1+a1-py

Dytap—p, . 1 (W1tai-p)(pa—Prtaz)+

@1+a1-p1) 2
2

Li/lImpact of Review Disclosure Policy on Firm Profitability

+1p; +7 if 17 —p1 >V —pyor
2 2a, 4 2a, 4 4a,a, p o= —
_ - if ¥, —p, = U, — p, and Product 1 Jn
(Bytay—py) (p1—B, +ay)+ @1+a1-p1)(p1-P1-a1+2(Fz+az-p2)) . .
lp 2+0;—P2) (P1—P1t+al)+ 2 is on the top of the list
L 402 4a,a,
t(py,p2) = . )2
= = vz2taz—p2
v — . — vyta,— —-vitaq)+——"F"— . — —
1 Di+a-py N 1 Tpta—py n 1 (U +a,—p2)(p1—V1+ay) 5 if Ty —py < Ty — Py OT
4 2a, 2 2a, 4 4a;a, fe= s
i o5+ B2 P B T30 vy ) if 7, _ p1 = U, —py and P.roduct 2 J2)
lp (01+a;-p1) (p2—Pot+az)+ 2 is on the top of the list
402 4a,a,
The profit function under the non-revealing policy instead is
1 Di+a,-p; , 1 Dpta,—p, | 1 (ﬂ‘*‘%‘%)(!’z‘@*‘%)*’M :
SP1 +op2 tom; if pr <pzor
2 2a, 4 2a, 4 4a,a, if p1 = p, and Product 1 3
(By+ay—py) (1T +a ),(ﬁ1+a1—P1)(I71—V1—a1+2(ﬁz+a2—2’z)) . P1= P2 . U3
n lp 240z —P2) (P1—Vital)+ 2 is on the top of the list
) 412 4a,a,
(1, pz) = @t )2
1 Bita,- 1 Tytap— 1 Bptay—py)(py—vy+a)+—2T2 P2 ;
: 12a1 pl_l_EpzzZ; P2 : — 2 if p1 >pyor
1 2 142 i —
_ = , Tat+az—p2)(p2—T2-a+2(F1+a1-p1)) lf_ P =pzand PrOdu.Ct 2 a9
41 (@1+a1-p) (P2 -2 +az)+ 2 is on the top of the list
412 4a,a,

We follow the approach we took to Lemma 1, Lemma 2, and Proposition 1 to compare the optimal profits under the two policies. The
complexity prevents us from deriving the optimal prices in closed form. Therefore, for each value of %, we numerically search for the optimal
2

21

prices and profit for each value of —to reproduce Figure C2. The result is in Figure J1: m1" < 72" in the dark gray area and " =2 in
2

the light gray area. The dark gray area appears only if % < %.
2 2
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In dark grey area, non-revealing
policy is more profitable for the
firm; in light grey area, revealing
policy is (weakly) more profitable.

Figure J1. Comparison of Revealing and Non-Revealing Policies
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