Appendix

Let ai’j be the attraction of the j** wrong choice chosen by agent i in trial
t. j varies from 1 to (m — 1). Let A% be the attraction of the right choice

chosen by agent ¢ in trial ¢.

Let PF'N; be the probability of a “false negative”, PT N, be the proba-
bility of a “true negative” and PT P; be the probability of a “true positive”

in trial ¢ respectively.
Proof of Proposition 1:

We need to show
PFNM > PFNEE PFNGP > PFNPP and

PTNEE > PTNNY | PTNPB > PTNFE.

For the No-No representations (Case 0), the initial attractions of the agents

wrong and right choices using Equation 1 are:

ai’j = Cb%j =a; = Ay = plljpes + (1 - p)Hmm

Substituting I1,,4. = I1,;, + A and using Equation 2, we calculate

2(m —1

PFN'™Y = 7)7 (4)
— 112

P = [ (5)

For the Bad-Bad representations (Case 2), the initial attractions of the

agents (m — 2) wrong choices are
ay a; Pllmin + ( p) max

and for the remaining wrong choice is

ai’j = a%’j = pllnax + (1 - p)Hmm
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The initial attractions of the agents right choices are
A% = A% = pHmzn + (1 - p)Hmax-

Substituting I, = I, + A and using Equation 2, we calculate

2= (225 —9)e?
prpe 2L T 20)

(e T +(m—1)er)
PTNPP (egp(ﬁA + (m — 2)@%);

2pg A A

(e T —l—(m—l)er)

For the Good-Bad representations (Case 4), the first agent has a good

representation and the second agent has a bad representation. The initial

attractions of the first agent’s wrong choices are
ay? = plin + (1 = p) s

and for the right choice is
Al = plae + (1 = p) i

The initial attractions of the second agent’s (m — 2) wrong choices are
a1’ = pllpin + (1 = p) g,

for the remaining wrong choice is

a%j = pHmaw + (1 - p)Hmina
and for the right choice is

A% = pHmzn + (1 - p)Hmax'
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Substituting I1,,.. = I1,,;, + A and using Equation 2, we calculate

4ppA

e +(m—2e = +(m—1e7

PFNEB =

Now,

PFNNY — PENPP = N,/D,
PFNEB — PFNPB = N, /D,

where

and

Therefore, for m > 2, py > 0.5, A > 0,

PENNY > PENPP and PFNEE > PENPP.

Now,

PTNNY — PTNPB = N3 /D,
PTNEP — PTNEB = N,/D,

where

><2m—1 +(2m —4m+1e )
Ny = m? <e% — e A) <62pgA + (m—2)e%),
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and D, is defined before.

Therefore, for m > 2,py > 0.5, A > 0,

PTNEE > PTNMY and PTNPP > PTNEE,

Remark 1

lim [PFNYN — PFNPP| = lim [PFN{? — PENPP|

1 1
PO—>§ po—>§

= lim [PTNPP — PTNYY] = lim [PTNPP — PTNFP| 0.

P0—>% po—>%
Proof of Proposition 2:

We need to show

0 [PTPQBJT 0 0 lPTPQBB] 0

i Bl B d = |22
96 | PTPNN W B¢ | PTESP

Let the agents pick the most likely choices in the first trial. Then the most
likely outcome for the Good-Bad case is false negative, and for the Bad-Bad

and No-No cases it is true negative.

Conditional on the most likely outcome in the first trial, the probability
of true positive in the second trial for different cases are as follows (II,,,;, +A

is substituted for 11,4, ):

1
NN
PTPMN — .
( 1+ e‘pOAd))
m — T
N
PTPSE =
2 A(1+pgd) 2pa \ 2’
(m—1)e= 7  +e
2A(14pgé)
PTPBEE — ’
2

3
A(l+pg9) 2pp A
((m—l)e - te - >
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Now,

A(ztpo@ {e@ B e%} {1 n (m B 1)ep°f¢]

)

D) [pTPQBB‘| 2poA(m — 1)e
¢ | PTRN] T {eQPSA + (m — 1)67“1?”)]3

and

o0 [PTPBB PoA  AG+pg(9-2))
— = e T :
d¢ | PT PSP

Therefore, for m > 2,py > 0.5,A >0 and 7 > 0,

T

>0 and 3[

o [PTPPB
¢

¢ | PTPNN

PTPP? 0
PTPSB

Remark 2 We condition on the most likely outcome in the first trial because
we assume that the probability of occurrences of other outcomes is negligible.
It is easy to show that Proposition 2 holds even if we do not assume that the

probability of false negative in the first trial for the No-No case is negligible.

Remark 3 PTPPP|, = PTP{P|, for¢ = 22— Forall¢ > ¢, PTP® >
PTPSE.
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