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Appendix

Derivation of Conditional Expectation of Misfit I

Proof. Cumulative density function of s, conditional on the consumer’s true degree of misfit A being z, can be formulated as P(s < y |1 =z)
=(1-p)y + pH(y — z), where H(-) isthe Heaviside step function that evaluatesto zero if the argument is negative, and to one otherwise. The
corresponding probability density functionis P(s =y |1 = z) = (1 ) + Bd(y — z), where d(x) is the Dirac delta distribution that satisfies

0 forx#0
o forx=0

fw 5(x)dx =1 and 5(x) = {

Using the Bayes' Law,

=(1-h)+pBo(y-2) (44)
and the conditional expectation is

E(Als=y)= I 01/1[(1_ B)+ B(y—2)|dA= j:(l— B)AdA+ Py = %+ By
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Proof of Lemma 1

Proof. We denotea, =1/2+(1-y)x,/(27), a, =1/2-(1-y)x /(27), b=1/(27r)+a,and ¢ =1/(27). The demand functions

in Equation (8) then can be rewritten as:

D =a -bp +cp,

(45)
D =a —bp, +cp,
The retailer’s optimization problem in stage 1 is characterized by the first-order conditions as follows:
or, or,
—=p‘4(a4—bp4+cp8)+p3 (aE+cpA—pr) and — =2 (46)
ok om

The manufacturers’ optimization problems in stage 2, given k and m are characterized by the first-order conditions of Equation (9):

o
—L = (1—k)(a4 —2bp, +ch) =0
ap, '
or

L= (1—k)(aB —2bpﬁ +cpA)= 0
ap,

from which we can derive the manufacturers’ optimal retail prices:

2ab+ac
! 4p’ - ¢
(47)
2ab+ac
Loap -
Substituting the retail prices, we can characterize the retailer’s equilibrium profit and the manufacturers’ equilibrium profits as:
k b(ai + aZ Y4b" +c¢') + 8aAaBbzc
er:k(pADA+pRDR)+2m: [ - — ]+2m (48)
@b’ -c'y
b(1-k)(2ba +ca )
z,=(-kypD —m= (2 Azz ”) —-m
4b" -¢)
(49)

b(1—k)(ca, +2ba,)’

7, =(-k)p,D, -m= —
4b" -¢)

Anticipating the manufacturers’ participation incentives of selling on the retailer’s platform (7, 2 u ), the retailer sets the optimal & and
m by solving the binding constraints, 7 = (4 , simultaneously:

@b ), - )
b(a’ -a)

k=1

(50)
M (ca, +2ba, )y i, (2ba +ca, )y

@b —c'Yd —a)) (@b -c')a —a)

Substituting the above optimal retail prices, the commission rate, and fixed fee into the retailer’s profit:
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b(4b"+c')a, +a ) +8b'caa,
I - .

R 2 2

—H, - H, (51
@b -c’)

2

Lemma 1 follows by substituting a,, a,, b,and ¢ into the above optimal retail prices, the commission rate, and fixed fee. Similarly, by

B

substituting @,, @, b,and ¢ into Equation (51), the retailer’s profit can be derived as

(1+20n')|: r (l—y)zx;:|
7, = —+ ~-n, - u, (52)
T (1+4ar)y (@B+4ar)

Proof of Proposition 1
Proof. We notice

dp, £ (B+4ae)x,
— <

o(1-7) (+4oE)  (G+4oE)
dp,/d(1-y) <0 ifand only if

dp, £ (B+4oe)x,
=_ + <
o(1-7) (+40E)  G+4oE)

which leads to the condition in Inequality (15).

Substituting 7 = j£ into Equation (52), we have the retailer’s profit. 9z, /d(1—y) <0 ifand only if

or, £ (1-Mx.[3+ 7B +40e(3 + 72+ 4ae)))]
+ <0

a(l—7) - (1+4ae) y'e(3 + 4aye)’

which leads to the condition in Inequality (16).

Proof of Corollary 2

Proof. Throughout the appendix, we denote x, = x, = x. Consumer surplus ( CS ) derived from product i can be formulated as:

D —ap, ¢ 1 1-p
cs, = 5 J.u J.zupﬁunx,?uz)r)/fr;[x - ('By + ) )t_ p/l:|dxdy

. v (53)

5 iy ‘ p,=p,~(=)x, ~(1-2y) 1 1 1—
CS”=%1)”II 7 —lx=-{fA-y)+ A t—p, |dxdy
D oo 2¢ 2

B

where BA and l_)B are defined as in Equation (5). The total consumer surplus CS = CS | + CS | . By substituting the optimal retail prices

from Lemma 1, we have
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(1+2008) [ (1 + 4ae)3 + dege) (6365~ 3ge1 + B1) ~ 67’ 3+ doge)’ —6(1+4ae) (1- )% |
s =

67(1+ 4age) (3+4aje)’

Similarly, we can derive the social welfare from product i as:

54 —ap, fife 1 -8
SWA — J-o.[ﬂ =p —(=7)x (IZ\')/f'_|:x_(ﬂy+ )t:|dXdy
4 s ® 2¢ 2

D

[_) —o . I'd*ﬂK*Uf;/i\R*(Iflri/fr l 1_
sw, ==L [ , —|x=[pa-»+ A, dxdy
p 2¢ 2

B

The total social welfare SW = SW + SW . By substituting the optimal retail prices from Lemma 1, we have

[3@x -0+ 87| (1+200)

6ye(1+4aye)

N/

When x, =0, we notice:

aCS 6y’ e ax—1)(1+4ap)+6y'e +1 f (1+4oe)[l +8ape(l + ae)]

o(1-7) 67°e(1 + 4ape)’
aSW  6Qx-nay'e +1 f[1+8a(1+ ap)]
a(1-7) 67 (1 +4ape)

(54)

We can verify that both are positive using a condition that even the consumer with a signal indicating the largest degree of misfit has incentive

to purchase.

Proof of Proposition 2

Proof. We notice

ap, t dat(1-p)x,
- = —+ £ >0
of (1+4oft)y (3+4aft)

dp, /9B >0 ifand only if

% B t dat(1-7)x, -0
08  (I+4apfr) (3+4apt)

which leads to the condition in Inequality (18).

Substituting 7 = ¢ into Equation (52), we have the retailer’s profit. oz, /0 >0 if and only if

om, ¢ (1= ) x[3+40Bt(3+ 40pt)] o

R

98 - (1+4opr)’ Bt +4opt)’

which leads to the condition in Inequality (19).
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Proof of Corollary 4

Proof. Consumer surplus (CS ) derived from product i can be formulated as:

D - \ . 1 1-
CS, —#(L[}c—(ﬂy ) }dw[ j py==7)n, -2 —— [x—(ﬂw ﬂ)t—pidxdy)
D, 2¢e 2
! |:x_(ﬁ(1—y)+l_ﬂ)t—pﬁ:|dxaly+j1 |:x—(ﬁ(l—Y)+1_'B)t—P5:|dJ’J
2 p

-
cs, 2y U j
where y, and y, are defined as in Equation (6) and 54 and 58 are defined as in Equation (7). The total consumer surplus

(3%)

CS = CS, +CS, . By substituting the optimal retail prices from Lemma 1, we have

_ (1+2ap) [(3 +aopt)' [(1+40B)(12Btx — y'e) = 1202 - BBt =338 +2)Bt |- 3(1 +40t) (5+ doft)(1 - }/)ZxZ]
128:(1 + 4ot)’ (3 + 4oft)’

Similarly, we can derive the social welfare (SW) derived from product i as:

Sw, —%(Lr{x—(ﬁ)w—) }dy+_[ _[p —py-t-p)s 42 213 {x—(ﬁy+%)f}¢h@’j

A

(56)

Py ~1mD)x —(-2) Bt

sw =22 Uj — i[x—(ﬁ(l—ywﬂ)z}dxdwf |:x—(ﬁ(l—y)+ﬂ)t}dy]
2¢ 2 2

The total social welfare SW = SW +SW, . By substituting the optimal retail prices from Lemma 1, we have

1+ 20B0[G+ 40y (3Br4x — 12— B) - ¥’ ) =3(1+ 4aB)’ (1= ) x.]

12 8t(1 + 4oBt)(3 + 4oft)’
When x, =0, 9CS /9B <0 ifand only if
aCs 2ox (O +40ft)  t[3+8at(1+ B +2aB°t)] [1+8aft(l+aft)]y'e 0
—=- - + +
B (1+4aft)’  8(1+4apft) 8(1 + 4apt)’ 128°t(1+ 4oty

which leads to the condition in Inequality (21). dSW /9df <0 if and only if

N 2aix 1+ 4ot + 4oBt(1 + 201)]  [1+8aft(1+ afin)y’e’

= + + <0
op (1+ 4apft)’ 4(1 + 4opt)’ 128°t(1 + 4oBt)’

which leads to the condition in Inequality (22).

Proof of Lemma 2

Proof. Wedenote a, =1/2+(1-p)x /(27), a,=1/2-(1-y)x, /(27), b=1/(27)+a,and ¢ =1/(27) . The demand functions
in Equation (8) then can be rewritten as
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D =a,-bp, +cp, 7

D, =a, -bp, +cp,

The retailer’s optimization problem in stage 2 is characterized by the first-order conditions of Equation (23):

or
_R:a/l_bp/i+CpB+C(pB_WB)_b(p1_WA):O
ap, '

or,

—=a,~bp,+cp, +c(p,—w)=-b(p,-w,)=0
dp, '

from which we can derive the retailer’s optimal retail prices as functions of the wholesale prices:

A

w ab+ac
i i bk

2 2 -c
( ) (58)
w, abtac
s T T
2 2(b -¢)
The manufacturers’ optimization problems in stage 1 are characterized by the first-order conditions of Equation (24):
or, 1
—== —(aA =2bw, +cw, ) =0
ow, 2
o, 1
= —(aB =2bw, +cw, )=0
ow, 2 :
from which we can derive the optimal wholesale prices:
2ab+a,c
WA = : 2 2
4b" - ¢
(59)
2ab+ac
W, T T o
4b" — ¢’
Substituting the above optimal wholesale prices into Equation (58), we derive the optimal retail prices:
2ab+ac ab+ac
_ 4 L2
to2@b =) 20" -
( ) X ) 60)

2ab+ac ab+ac
— B A B A

+
2040 =) 26" -¢)

With the above equilibrium demands, the optimal wholesale prices in Equation (59), and the optimal retail prices in Equation (60), we have
the retailer’s equilibrium profit:

A

40" - cH2b+ ) 2(b—c)4b’ = ¢’

a —a)'b 2a b+ac)2ab+ac)b
( L) +( , ,0)(2a, ) 1)

”R = (pA - W./I)DA + (pE - WE)DE =

Lemma 2 follows by substituting @ , a,, b,and ¢ into the above optimal wholesale prices and retail prices. Similarly, by substituting

a, a, b,and ¢ into Equation (61), the retailer’s profit can be derived as

Vel
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(1+2ar)’ (1+2ar) (1-y)'x,
+
8a(l+4ar)’  8t(l1+ar)3+4ar)

(62)

Proof of Proposition 3
Proof. (a) We notice

ow £ (3+4ae)x
B _ _ R < 0

8(1—}/): (1+4aye)’  (B+4a)

ow /9(1-y)<0 ifand only if

A

a(1-7) - (1+4ay)  (G+4oE)

ow £ (B+4ae)x,
+ <

which leads to the condition in Inequality (29).

(b) Substituting 7 = j into Equation (62), we have the retailer’s profit. airR / d(1-y) >0 because

aizR (1+20p) ( 4¢’ (1- y)x; [3 + 7B+ 206+ y(7+20(6 + y(3+ 4(){8)))))]] =0
= +

a(l-7) 8¢ (1 +4ap)’ Y (1+ o)’ 3+ daje)’
We notice
apE £ [15+a€(17+2}/(18+a€(20+y(11+12a€))))]xk
= _ — <
A-y)  21+4aE) 41+ a) (3 +4apE)

dp, /9(1-y) <0 ifand only if

. £ [15+ ae(17 + 2y(18 + a£(20 + y(11 + 1208)) Ix, .
= _ + <
oa(1-7) 201+ 4ae) 40+ age) 3 + dage)’

which leads to the condition in Inequality (30).

Proof of Corollary 6

Proof. As under the platform scheme, we can similarly derive the consumer surplus ( CS ) and social welfare (SW') by substituting the
optimal retail prices in Lemma 2 into Equations (53) and (54), respectively:

_(+2ap)x ¢ (1+2a;@)(1+6a75)+ta(1+6a7€) (1= (14 209€)(5 + 60rye)x,
2(1+4aye) 2 8a(1+ 4aye)’ 4o (1+daye) 8ye(1+ aye)(3 + 4aye)’

(A

i’ B tz/f[2;/5(1+aye)z(3+4a;e)2(1+6a;@)—a(1—y)2(1+4ays)(5+6ayg)(1+8a;@(1+ayg))x;]
6 6(1+4ay) [ 47"’ (1+ o)’ 3+ 4aye)’ — (1- )" (1 + 8y (1+ ape)) x|

+
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Sw

_(+2a0)| Grex e 28 (14 ape) (276" (1+ )3+ 4age)” —(1- )’ (1+ 4ape)(1+ 8age(1+ ) )
12 | 1+4ape 1+4ose (1+4a78)(47/2€2(1+a78)2(3+4a78)2 —(1—y)2(1+8a;e(1+a;e))zx§)
When x, =0, 9CS/d(1-y) >0 because

aCcs oEx Br[1+8ae(l+apr)] 12ay'e +i(1+4ape)(6ay’e’)
_ + _

o(1-7) - 1+ 4ape)’ 127°e(1 + 4oE)’ 12¢°e(1+ 4oy’

and we can verify that the above is positive using a condition that even the consumer with a signal indicating the largest degree of misfit has
incentive to purchase.

dSW /d(1—y) >0 because

oa(l—y) 2(1+4ap) 12¢°e(1 + 4ape)’

/4 QRx-tae B [1+8ae(l+ aye)]
= + >0

Proof of Proposition 4

Proof. (a) We notice

B

ow t dat(1-y)x,
= + >
08 (1+4taf) (3+4tof)

0

ow, /9B >0 ifand only if

ow, t dat(1-y)x,

08  (1+4taf) (3+4taf)

>0

which leads to the condition in Inequality (31).

(b) Substituting 7 = Bt into Equation (62), we have the retailer’s profit. dr, /9B <0 because

oz, (1+20(,5t)((1—y)2x; [3+40pi3+ 2051 +20p)] 4 j<0

op 8 Bt(1+oft) (3+4opt) (1+4opt)

We notice

ap, t at[17 +8aBt(5 + 3o81)1(1 - y)x, -

—= +

98 2(1+4aBt)y 41+ offt)’ (3 + 4afpt)’
dp, /9B >0 ifand only if

% B t at[17 + 80Bt(5 + 3o8t)1(1 - y)x, -

08 21+40Bt)y 41+ offt)’ (3 + 4aft)’

which leads to the condition in Inequality (32).
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Proof of Corollary 8

Proof. As under the platform scheme, we can similarly derive the consumer surplus ( CS ) and social welfare (SW') by substituting the
optimal retail prices in Lemma 2 into Equations (55) and (56), respectively:

o5 o (1+2080)x +ﬂ ~ (1+201)(1 + 60B1) . 12 - B)(1+60p1)  (1+20p0[11 +401(5+2a0)])(1 - 7))
2(1+4aft) 2 4 8au(1+ 4oft)’ 8(1+ 4af3t) 16Bt(1+ ofpt)(3 + 4oft)’
ye 7€ [2 Bt(1+ oft)’ 3+ 4oft) (1 + 6at) — o1 + 4aft)(5 + 6afr)(1 + 8oBt(1 + afft))(1 — y)zx;]
_Tﬁt ’ 12(1+ 40B1) [45°C (1 + oty 3+ 4oty - (1+8aBt(1 +af)) (1- ) x|

o (r2aB0  (+apn (32-BBr +7e ) (28°F 1+ 0B+ 4oty — (1 +dafr)(1+8opt(1+ afr)(1- ) x))
2(1+ 40Bt) 65t (4B°C (1+ o)’ 3+ 4aft) — (1+8aft(1+ afn) (1- ) x.)
(L+8aBt(1+ o)) (Bt(3 + 4aft) + (L + 4oB)(1 - y)x, ) (4t(1+ afft)(3 + 4aft) + (1 + 8aBt(1 + o)1 - p)x, ) (L - 7)x,
B 16 8t(1+ aft)(3 + 4aBt)’ (21(1+ aft)(3 + 4afit) + (1 + 8aft(1+ ofn))(1 - y)x, )
.\ (1+8aBt(1+ o) (Bt(3 + 4aft) — (1 + 4oBt)(1 - p)x, ) (41(1+ afit)(3 + 4aft) — (1 + 8afBt(1 + aft))(1 - y)x, ) (1 - 7)x,

16t(1+ aft)(3 + 4aBt)’ (2B1(1+ aft)(3 + 4afit) — (1 + 8aft(1 + afn)(1 - p)x, ) ]
When x, =0, 9CS /0B <0 ifand only if
aCS otx [1+8afBt(1+ af)ly’e’  t[l +4at(1+ 282 + at(2 + B3 + 4aft))))] 0
—_— = + + <
op (1+4apt) 248°t(1+ 4oty 8(1 + 4ot
which leads to the condition in Inequality (33).
ISW /9 <0 if and only if
osw atx 3B°C[1+4at(1+ B+ 208°1)] +[1+8aBt(1 + ofpr) |y '€’ o
= — + <
op (1+ 4apt)’ 248°t(1+ 4oty
which leads to the condition in Inequality (34).
Proof of Proposition 5
Proof. When x, = 0, the platform scheme generates more profit for the retailer than wholesale scheme if and only if
1+ 2a7)(1 - 6ar) + 8a(l + 4ar) (1, +
I X ) +8a( Y )

8a(l+4ar)

which leads to the condition in Inequality (35).

When x, >0, we can rewrite Inequality (63) as

P

_(1-6ar)(1+2ar)  (1-y) (7+6ar)(1+207)x,

8a(l +4ar)’ 87(1+ ar)(3 + 4ar)’

T -7

3

+(u, +u,)<0

Therefore, 7[: < 7[5 if and only if
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- t(1+ar)3+4ar) [(1+ 2ar)(1 - 6a1) + 8a(1 + 4at) (1, + u,)]
X
! a(l+4ar) (1-y)'(1+2ar)(7 + 6ar)

Proof of Proposition 6

Proof. (a) Under platform scheme, based on Equation (52), we have

R

or!  2(1-y) (1+2a7)x,
—_— > 0
ox, (3 + dar)

Under wholesale scheme, based on Equation (62), we have

or.  (1-p)(1+2ar)x,
—_ = > 0

R

ox,  4r(l+ar)3+4ar)

(b) From the above derivatives, we have

A —x)  (1-p) (1+200)x, {2 (1+20n')} o
ox (3 +4dar)’ 4(1+ ar)

R

Proof of Proposition 7
Proof. In the quality-dominates-fit case with x, =0, CS" < CS" because

e (1 +2ape)[-20(1 + daye)(6yex + Bt) =3y + 6ay’e” + 6ayet(1 + 4aye) ]

24ape(1 + 4aye)’

and we can verify that the above is negative using a condition that even the consumer with a signal indicating the largest degree of misfit has

incentive to purchase. SW" < SW' because

[-32x -0y - B¢ )0+ 209¢) <0
127e(1 + 4aye)

SW-Ssw’ =

In the fit-dominates-quality case with x, =0, CS" <CS” because

e (1+20B0)[~120B¢(1 + 4oBt)x — 3Bt + 3t(at(2 + (1 + 4at(2 — B)) B)) + a(1+ 4oft)y e’ ]
2408t(1+ 4aft)’

and we can verify that the above is negative using a condition that even the consumer with a signal indicating the largest degree of misfit has
incentive to purchase. SW" < SW" because

ar gy = OF 200012+ 3B 2- )+ ¥ €] L a +20B0[3Bt +9a(3+4aB0) 't — a1 +4opt)y €’ ] <0

24B¢(1+ 4ot 24081(1+ 40pBt)’

where the second inequality is by applying a condition that even the consumer with a signal indicating the largest degree of misfit has
incentive to purchase.
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Analysis of Model Extensions I

Proof of Lemma 3 and Results on the Effects of Precision Improvement
under Non-Zero Quality Difference
Proof. The proof is the same as that of Lemma I, except that we now have denote a, =1/ 2+[;/5+(1—7/)xk]/(22') and

a,=1/2-[p+(1-y)x,]/(27). By substituting a,, a,, b, and ¢ into the optimal retail prices, commission rate, and fixed fee

derived in the proof of Lemma 1, we obtain the results in Lemma 3. Similarly, we can derive the retailer’s profit as

R

(1+2ar)|: r 7S (1—7/)xR[2}/5+(1—}/)xR]}
- + + —u - n,

T (1+4ar) @+4dor) 3+ 4ar)’

(a) In quality-dominates-fit case with x, = J:

ap, /9(1—y) <0 because

dp, £ daed
= _ — <0
o(1-7) (1+40E)  (G+4oE)
ap,/d(1-y) <0 ifand only if
op, £ doed
— = — -+ - < 0
a(1-7) (I+4opE)  (GB+4opr)
Thatis, dp,/d(1-»)<0 ifandonlyif &< 3+4ae) /[4a(l+4ae) ].
oz /9(1-y) <0 ifand only if
or, £ S'[3+40pe(G + daye)]
== + N 3 <0
a(1-9p) (1 + 4ape)’ y'e(3 + 4aye)

Thatis, o7, /9(1-) <0 ifandonlyif & <& B+4me) /[(1+4aE) 3+120pe +160'y'€))].

All together, we can conclude that the results on the effects of precision improvement remain the same as in Proposition 1 when o is small.

(b) In fit-dominates-quality case with x, = 0:

dp, /9 >0 because

dp, t datd
= + ->0
08 (1+4aBt)y (B+40pt)
dp, /9B >0 ifand only if
) 4ot6
D, t ot ~o

5 ) (1+4apt)’ B B+4opt)
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Thatis, dp, /9B >0 ifandonlyif &<@+4ap) /[4a(l+40pt)].

oz, /3B >0 ifand only if

R

B B (1+4opt) B’t(3 + 4apt)’

or, t O[3+ 4apt(3 + 4apr)] 0

Thatis, oz, /98>0 ifandonlyif & <t (3+4eft) /[(1+4eBt) 3+120pt +16a B1)].

All together, we can conclude that the results on the effects of precision improvement remain the same as in Proposition 2 when ¢ is small.

Proof of Lemma 4 and Results on the Effects of Precision Improvement
under Non-Zero Quality Difference

Proof. The proof is the same as that of Lemma 2, except that we now have a =1/2+[)5+(1-y)x 1/(27) and

a =1/2- [0+(1- 7)x,1/(27) . By substituting @, a,, b,and ¢ into the optimal wholesale prices, retail prices, and retailer profit

derived in the proof of Lemma 2, we obtain the results as in Lemma 4. Similarly, we can derive the retailer’s profit as

B

(1+2a7)" (1+2e0)[W+1-px,]
+
8a(l+ 4ar) 87(1 + ar)(3 + 4ar)’

(a) In quality-dominates-fit case with x = J:
ow, /9(1—y) <0 because

w, £ daed
o(1-7) (1+40E)  G+4oE)

<0

ow, /d(1-=y) <0 ifand only if

ow, £ doed
- - + <0

8(1—7/): (1+4oE)  (G+4aE)

Thatis, ow,/d(1-y) <0 ifandonlyif &<@3+4ce) /[4a(l+40pE) ].
ap, /9(1-) <0 because

ap, £ 0017 + 8ape(5 + 3ape)]
— <

= 0
ol-p)  201+4or) 41+ o) (3+4apE)

dp, /9(1-y) <0 ifand only if
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dp, £ 0ed[17 + 8ae(5 + 3oe)] <0
= +
a(l-7) 21+4ae) A1+ aE) 3+ 4agE)

Thatis, dp,/d(1-¥)<0 ifandonlyif &<2(1+ae) G+4ak) /[a(l+4apE) (17 +40aE + 240’y €)] .
or, /9(1—9) >0 because

or, e(l+2ape) (A+2ap)[3+40yeB+ 203+ 20:749))]5z
_ + >

0
a1-p) 2(1+4apE) 87’ e(1+ aye) (3 + 4aye)’

All together, we can conclude that the results on the effects of precision improvement remain the same as in Proposition 3 when ¢ is small.

(b) In fit-dominates-quality case with x, = 0:

ow, /9B >0 because

ow t 4atd
L= + >0
08 (1+40pBt) (B+4opt)
ow, /9 >0 ifand only if
ow t 4atd
4 _ _ >0
98 (1+40fBt) (GB+4apt)
Thatis, ow, /3B >0 ifandonlyif &<(3+4aBt) /[4a(l+40pBt)].
dp, /9 >0 because
dp, t ato[17 + 8eft(5 + 3af1)]
+ >0

5 ) 21+ 4aft) 41+ oft)’ 3 +4apt)

dp, /9B >0 ifand only if

% B ¢ oto[17 + 8oft(5 + 3af1)] ~o
08 2(1+4aft) 41+ aft) 3+ 4apt)

Thatis, dp, /9B >0 ifandonlyif &<2(1+aft) 3+4aBt) /[e(l+4aBt) (17+400Bt + 240 B1)].
or, /9B <0 because

or,  (l+2aB0)  (1+2aB0[3+4aBt(3+ 2apt(3 + 20B1)|5" o

op 2(1+ 4oty 8B°t(1+ offt)’ 3 + 4afit)’

All together, we can conclude that the results on the effects of precision improvement remain the same as in Proposition 4 when o is small.
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Proof and Results on the Effects of Precision Improvement
under Different Precisions Among Consumers

Proof. (a) Effect of Third-Party Information under Platform Scheme

Denoting the notations as a, =a, =(a, +a,)/2, b=(a,+a )/ (2T)+(a, +a)o, and c=(a, +a )/ (27) when x, =0, we
can replicate the same process as in the proof of Lemma 1. Because @, +a, =1, it is easy to see that all terms are reduced to those in our
baseline model by replacing 7 with a new term 7, 7 =(a, +a,)r,7, /a7, +a,7 ], where T, € {y,& Bt} and 7, € {y€ Bt}

with 7 =y€& forthe quality-dominates-fit caseand 7 = ,B t for the fit-dominates-quality case. Therefore, we can obtain the optimal retail

prices and the retailer’s profit:

T
P, =P, = _
1+4at
(1+2a7)7T
ST, M A
(1+4a7)

Notice that in Lemma 1 in our base line model, 7 = € in the quality-dominates-fit case and 7 = f¢ in the fit-dominates-quality case,
where d7/dy =€ >0 in the quality-dominates-fit case and d7/df =¢> 0 in the fit-dominates-quality case. In the case with different

precisions  across  consumers, it is  also  found  that 9T /9y, =a, (a, + aL)yfg /(a,y, +a, 7/L)2 >0 and
0T /9y, =a,(a,+a)y.€/(ay, +a,y,) >0 inthe quality-dominates-fit case and 97 /9B, =a, (a, +a)ft/(a B, +a ) >0

and 97 /98 =a (a,+a)Pt/(a B, +a f) >0 in the fit-dominates-quality case. Because the signs of the impact of precision

parameters on 7 in the baseline model and 7 in the the model with heterogeneous precisions are the same, and the equilibrium quantities
in the two models differ only on this variable, it is easy to see the effect of the improved precision from the third-party information is
qualitatively same in both these models. We next show the detailed analysis under the platform scheme.

(a.1) In the quality-dominates-fit case:

ap, /o(1- 7,) <0 because

dp a”&‘}/z
L <0
oa-7,) (ay +ay,+40ey,7,)
ap, /a(1- 7,) <0 because
a 2
p, aey, o
Aa-7)  (ay,+a,y +40e,7,)
or, /a(1- 7,) <0 because
0 ’ +
7 ___agley,tar)

A-7,) (a7, +a,y +40e,7)
or, /a(1- 7,) <0 because
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om, aey(ay, +a,y)
Aa-7) (a7, +a,y, +4oer,y,)

<0

(a.2) In the fit-dominates-quality case:

ap, / 98, >0 because

ap a Bt
—i = L >0
B, (apB, +a,p +408 Bt)
ap, / 9, >0 because
op aL,B;t
—_t = > 0
aﬂL (aLﬁll +allﬂL +4aﬂllﬂLl)2
om, /aﬂH >0 because
a”l( a[lﬂl.;’t(aLﬂH +al[ﬁL) 0
—& = >
B, (ap, +ap +4aB B1t)
or, /8ﬁL >0 because
a 2
7[1\’ — aLﬂHt(aLﬂH +aHﬂL) > O

B (ap +ap +4ap B1)

(b) Effect of Third-Party Information under Wholesale Scheme

Similarly, using the notations defined a, =a, =(a, +a,)/2, b=(a,+a)/(2T)+(a,+a)a, and c=(a, +a,) /(27) when
x, =0, we can replicate the same process as in the proof of Lemma 2. Replacing 7 with 7 =(a, +a, )7,7, /[a,7, +a, T ], where

T, € {}/HS, ,BHI} and 7 € {}/L &, ,BLI} with 7 =y€ for the quality-dominates-fit case and 7 = ,5] for the fit-dominates-quality case,

we can similarly derive the equilibrium outcomes. The optimal wholesale prices, retail prices, and the retailer’s profit are obtained:

T
w =w =
1+4a7t
B 1+6a7
4a(1+407)
(1+2a7)’

8a(1+4a7)
As shown under the platform scheme, we show the analysis under the wholesale scheme.

(b.1) In the quality-dominates-fit case:
ow, /a(1- 7,) <0 because
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ow a ey’
i — _ H L < 0
-7, (a7 +ay,+40er,y)
ow /a(1- 7,) <0 because
a 2
m}t - _ al_ng - < 0
o-7) (ay, +ay +4cery)
ap, /o(1- 7,) <0 because
d 2
pl alISyL < 0

al-7,) o 2a,y, +a,y, +4aer,y,)

ap, /a(1- 7,) <0 because

ap, aLé‘;/i <0

al-7) o 2ay, +a,y, +4cey,y,)

or, /a(1- 7,) >0 because

om, _aer(ay, +ay +206,7)
-7,  2ay, +a,y, +4oer,y,)

0

or, /o(1— 7,) >0 because

om, _aer(ay, ray +20ey)
- >
a-7,) 2ay, +a,y, +4aey,y,)

(b.2) In the fit-dominates-quality case:

ow / 0B, >0 because

2
ow, B a Bt

0

>
B, (a,B, +a,p +40B B1)
ow / 9 >0 because
ow, a, ﬂ;t

= - > 0
9B, (aLﬂ” +a,f + 40{ﬂ”ﬁLt)h

ap, / 9, >0 because

ap, a, ﬂLt

>0
B, 2ap, +a,p +40B B1)
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p, / 0f >0 because

ap, a, ﬂ:t

>0
aﬁL 2(LlLﬂll +al[ﬁL —|-4.aﬂllﬁLl‘)Z

om, /aﬂH <0 because

aﬂl! 2(aLﬂll +allﬂL +4aﬂllﬂLt)3

aﬂk auﬂjt(auﬂL +aLﬁll + 2aﬁuﬂLt) 0
= _ <

om, /aﬂL <0 because

aﬂ-k aLﬂlzlt(auﬂL +aLﬂI[ +2aﬂuﬁLt) 0
—r = _ <
B, 2(aLﬂH +a,f + 40!,BHﬂLz‘)3

All together, we can conclude that the main results from the baseline model stay the same quantitatively and the insights carry over to the
case with different consumer precisions.
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