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A Proofs of Theorems and Corollary in Main Text

This section contains proofs for Theorems 1 and 2 as well as Corollary 1. The proof of

Theorem 1 requires Lemma A.1 stated below.

Proof of Theorem 1(ii): Since the L; distance satisfies the triangle inequality
1P = P2 || < |Pfn = Phyull + 1PGyn — P2 ||

it suffices to show that || Py — Pg | - 0.
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For the second inequality we bound the L; distance ”Pd{jmrf;l 2oty Pgn | by 2 if either ¢,
or én +Jy Y 2Dg 15 lie outside of the Ns(¢g) neighborhood. For the third inequality we use
the Lipschitz bound of Assumption 2 and the inequality I{||z + y|| > ¢} < I{||z|| > §/2} +
I{|ly|| > 6/2}. The last line follows from Assumption 1 that ¢, converges in probability
to ¢o , ||Dn|| T o0, and It = O,(1). A similar argument can be used to establish the

convergence of Py, to P) . W

The following Lemma is needed for the subsequent proof of Theorem 2. To simplify the
notation let py () = p(0|Y™), and po(f) = p(0|¢o). Similarly, we abbreviate the thresholds

Kyn and kg, by Ky and kg. A proof is provided in the Online Appendix.
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Lemma A.1 Suppose that [ |py(0) — po(0)|d0 = 0,(1) and [ I{po(f) = ro}po(#)dd = 0,

where kg < 0o. Then

[ [ ® = 5a) = 1) = )| 0108 = 0,1,

Proof of Lemma A.1: (This Lemma is used to prove Theorem 2. Write
[ |Fe(®) 2 s} = 11m(0) = ) o 010
= /I{H | py (8) > Ko, po(8) < Ko }py (0)do +/I{9 | py () < Ko, po(0) > Ko}py (0)do

- /M py(e)d9+/ py (0)d8 = (I) + (1),

0eB,

say. We will subsequently construct o,(1) bounds for terms (/) and (/).

Bound for (I): We deduce from the L; convergence assumption of py (#) to po() that

D= [ o@as= [ n0)d0+0,(1) = (10) + 0,(1).

Thus, it suffices construct an o,(1) bound for /a. Define the function

fu(0) = py(0) — po(0)

and notice that f,,(6) > 0 for § € A,,. With this definition,
| nom@d = [ o)~ m@pio)as (A1)
An An

< ko [ lpv(®) = ml®)1d0 = 0y(1)
An
The inequality follows from py(#) < ko on the set A,. The o0,(1) statement is a consequence
of the assumptions that py (#) converges to pg(#) in Ly and that g is finite.

Now notice that
I{0 e A} = ]{I{H € An}fa(0) > O}. (A.2)
If 6 € A, then f,(0) > 0, which means that I{0 € A,}f.(6) > 0. Moreover, for any n > 0

we obtain the inequality

1{1{9 € AV (0) > n} < %1{9 € AV (0). (A3)
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1{1{9 € Ap} fa(6) > 0 ppo(0)do

}
1{1{9 € A} a(0) > o}po(e)de - /1{1{9 € AV (0) > n}po(mde

/Anfn

= |1 O<I{9€A}fn()<n}po(9)d6+ fn(0)po(0)do

nJa,

IA
o T

IS | =

I
—~
~

b)+ (I

say. The first equality follows from (A.2). The inequality is a consequence of (A.3).

To bound (Ib) notice that

o<t annuo) <ub < 1m0 <mio) <o)

For the indicator function on the left-hand-side to be one, it has to be the case that 6 € A,
and f,,(0) <mn. On the set A, py(0) > ko which leads to

ko < py(0) = po(0) + fu(0) < po(0) + ),

that is,
Ko — 1 < po(0).

Moreover, po(0) < ko < ko + 1 and therefore the following inequality is satisfied:
Ko —n < po(0) < Ko + 1.

Thus,
< | f{mo < ol0) < o + n}powme.

Based on the Dominated Convergence Theorem and the assumption [ I{po(0) = ro}po(d) =
0 we deduce that

lim J{HO — 1 < po(6) < ko + n}po(e)de - /1{p0<9) - ﬁo}p()(e) 0. (A4

n—s~0
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Notice that our bound for (Ib) is deterministic.

To establish that (/a) L5 0 it suffices to show that for every € > 0 and 0 > 0 there exists
an N (e, d) such that for n > N(e, )

P{la > e} <P{Ib>¢/2} + P{Ic > €/2} <.

Based on (A.4) we can find an n(e) > 0 such that P{Ib > ¢/2} = 0. To obtain a bound for
(Ic) define Z, = [, fu(0)po(0)do such that (Ic) = Z,/n. According to (A.1), Z, = 0p(1).
Thus, we can find an N(e, 9) such that
€
]P’{|Zn| > 77(6)5} <90
whenever n > N (e, §), which shows that (Ia) = o0,(1).

Bound for (I7): This bound can be obtained following the same steps. Change the defini-
tion of f,(6) to
fa(0) = po(0) — py (0).

Using this definition we obtain that
[ towr@d = [ on(0) - pr @) 0)06
0eB,, 0eBy

<  Ipol®) =m0t = 0,1
because on the set B,, the density py(§) is bounded by ko. Now consider
1) = [ o= [ {110 € 510> 0}y
{1 8.11.0)> ol ~ [ 1{110 € ) 106) > npri0)as
: [ O 0)a0

IN

-/ f{0<1{963n}fn(9)S??}po(H)dQan 11 (O)py (0)d0 + 0,(1)
= ([Ib)+ (I1c)+ o0,(1).

In the last line we used the L; convergence to replace py (6) by po(#) in the definition of term

(I1b) which introduces an additional o,(1) term.
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To bound (I1b) notice that

o< 10e B0 <0} < 1{ma—n <) < ro+0

For the indicator function on the left-hand-side to be one, it has to be the case that 6§ € B,
and f,,(0) <n. On the set B,, py(f) < ko which leads to

ko > py (0) = po(0) — fn(0) = po(0) — 1.

that is,
Ko + 1 > po(0).

Moreover, po(0) > ko > ko — n and therefore the following inequality is satisfied:
Ko — 1 < po(f) < Ko+ -

Thus,
(I1b) < /[{/ﬂo < po(f) < Ko+ n}po(e)de.

Dominated convergence implies that the bound converges to zero as n — 0. The remaining
steps needed to establish that (/1) = 0,(1) are identical to the steps followed for term (7).
[

Proof of Theorem 2: Throughout the proof we express the symmetric difference between
two sets in terms of indicator functions: A& B = |[{z € A} — I{x € B}|. Part (i): To
simplify the notation let py (6) = p(8]Y™) and po(0) = p(0|po). Similarly, we abbreviate the

thresholds Ky~ and kg, by Ky and ko. Write

/ ‘f{py<e> > k) — I{po(6) > ro}|py (6)d6

_ / ‘f{pm > wy'} — Hpy (6) > ro}|py (6)d6

+ / ‘I{py(Q) > Ko} — I{po(0) = ro}|py (0)do

= () + D),
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say. In view of our assumptions Lemma A.1 provides an o,(1) bound for term (/7). Now

consider term (I). Since by construction
[ Hov(®) = k@i =1 -7
we can write term I as
(1) = /I{py(@) > min {ky, Hy}}py(@)d@ — /I{py(@) > max {ko, Hy}}py(9>d9
= Hroz wr[(1=1) = [ 1v() > rabv 0)0)
#{wo < i} | [ 1or(6) 2 mador(6)a0 - (1= 1)

_ ’/I{pyw) > o lpy (616 — (1 — 1)

In order to show that I = 0,(1) we add and subtract [ I{po(6) > ro}py (0)df and using the

triangle inequality:

(1)

IN

] [ 100 2 sabpr )0~ [ 10> KO}PY(Q)dQ‘

+\ [ 1000 = sl @8 — 01~ )

- \ [ 1or(®) = salpr (@0 - [ 11(6) = ﬁo}pyw)de\
] [ 1000) = sl 0008~ [ 100) = rabm()a9

IA

/ \f{me) > ko) — T{pol0) > ko) |py ()0

+ [ 108) = r}|pr(6) ~ m(®)] a8 = 0,(1)

The first equality holds because [ I{po(f) > ko}po(0)df = 1 — 7. The final o0,(1) result
follows from Lemma A.1 and the L; convergence of the posterior densities established in

Theorem 1.

Part (ii): The triangle inequality implies that

P
1P}, = Pl < 1P = P71+ 1P = Pyl =0
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by Theorem 1(ii). Let p,(0) = p(A|¢,) and k, = iz, Then using the same argument as for
Part (i), replacing py (6) by p,(f) and ky by k, we can easily establish that

/

Now consider the following inequality

{6 € CSfypp(én)} — 1{6 € CSfpp(d0)}|dPL, — 0. (A.5)

[1{0 € A} —I{0 € B} < |I{0 € A}—I{6 € C}| +|I{0 € B} —I{0 € C}| (A.6)
= (I)+(11).
If the left-hand side of (A.6) is zero, then the inequality is trivially satisfied. The left-hand
side of (A.6) isoneif § € Aand § ¢ Borif § ¢ A and § € B. Since the statement of
the inequality is symmetric in A and B we focus on the first case. If € A, § € B, and
0eC,then (I)=[1—1=0and (I[I)=1[0—-1=1. If0 e A, 0 ¢ B, and 0 ¢ C, then
(I)=]1-0]=1and (II) = |0+0| = 0. We deduce that whenever the left-hand side of (A.6)
is equal to one, the right-hand side is equal to one as well, which confirms the inequality.
Now let
A=CShpp(Y"), B=CShpp(dn), and C = CSjpp(do).

Integrating both sides of (A.6) yields
/ |1{6 € A} — 1{6 € B}|py(6)d6
< / |1{0 € A} — I{6 € C}|py(6)df + / |1{0 € B} — I{0 € C}|py(0)df = 0,(1).
The o0,(1) statement follows from Part (i) and (A.5). W
Proof of Corollary 1: Recall that ©(¢,) € CS%(Y") and CS%,,(Y™) C ©. Part (i)
follows from the inequalities
Py (CShpp(Y"\CSH(Y™))

< PLa(6\O(4))

= 1—P.(0(4n))

< 1= P (0(b) + |PL (8(dn)) = PLn(©(dn))

— 0.
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The probability limit is obtained from P? (6(¢,)) = 1 and Theorem 1(ii).
Part (ii) can be deduced from the following inequalities:

Py (CSE(Y"\CSppp(Y™))
> PLa(0(dn)\CShpp(Y™))

> PL(O(6n) — PL(CShpp(Y™)
> P (O(dn)) = Prn(CShpp(Y™) = [PYn(O(60)) — P2 (O(6n))

— 1-(1-7)=r1.

The probability limit is obtained from P? (6(¢,)) = 1, P%.(CS%pp(Y™) = 1 — 7, and
Theorem 1(ii). W
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B Derivations of Results Presented in Main Text

This section contains derivations for Section 2, derivations for Remark 2 in Section 3, as well

as detailed derivations for the entry game illustration in Section 4.

Derivations for Section 2

Direct calculation of the posterior density of 6:

po) = o [ SHesososNen{ o}

1 1 V(0—én) { SQ}d
= exp{ —— ¢ ds
A2 io-u- 2

! [wme -6 - B0 .- V)]

The second equality follows from re-arranging the inequalities in the indicator function and
the change of variables s = \/n(¢ — ¢y). It is straightforward to verify that p(f]Y™) has a

single mode at 6 = ¢Zn + A/2 and is symmetric around the mode. B

Derivations for Section 3

Direct Calculations to Verify Equation (18): We begin with the change of variable
s = Ja* Dy (0 — 6, + 5), which leads to

p(OlY") = pn(OY")

_ _/ <9 ¢"_J1/2 )gpN(s)ds

1 . A n
= 17Dl / F(=23"8)en (S22 Dn(0 = 6n + 5))d5
n S=—An




B-2

The second equality makes use of the assumption that f(z) = 0 outside of the unit interval.

The L; distance can be bounded as follows:

J

o (O1Y™) — [JY2D, o (2D, (6 — (ﬁn»]cze

do

N (_/\;15) |:@N(jn1/2Dn(0 - qgn + 5)) - QON(JA%/QD’H(Q - ggn)):| ds
,)\n

< J1/2D|/:_A/ L=
< /_M—f< )/g

The first equality follows because fo x)dxr = 1 and @y (Jy, "2 D D, (6 — ¢,)) does not depend

o (T2D (0 — du 4 5)) — o (FV2D (6 — én»]dedé

on(0+ J2D,3) — on(0) ’dédé. (B.1)

on §. The last inequality is based on the change of variables = JY ’Dh (0 — ¢En)

Now consider the difference @y (8 +h) — @n(6) for —h < h < 0. By direct calculation we

obtain

fon @) = on(@)] = |(2m) e {50+ 1}~ on(d)

exp {—%(2% + h2)} _ 1‘ on(0).

A first-order Taylor series expansion around h = 0 yields
1 -~
exp {—5(29h+ h2)} —1=—(0 + h,(0)) exp{—0h,(9)} exp{—h%(6)/2}h,

where —h < h*(é) < 0. Thus, on the interval —h < h < 0 we obtain the bound

exp {—%(2971 n h2)} - 1' on(8) < (18] + h) exp{~BRI{0 < 0}Yhon(f).  (B2)

Replacing 1 by Ji/>Dy A, in (B.2) and combining (B.1) with (B.2) leads to

J

< JY?DoA, /(19] + JY2DN,) exp{ =02 D\ I{0 < 0} }on (0)df = 0,(1).

o (O1Y") = |12 Dulion (1,2 Du(8 — 1)) | d6
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The 0,(1) statement follows because D,\, — 0 and we can find a finite constant M and

an Njs such that for n > Ny,
[ (8] + J2D ) exp{—G.02 DA T{0 < 0V yon (B)df < M
0

with probability approaching one. B

Derivations for Section 4

The probabilities that firm ¢ is profitable as monopolist and duopolist are

The relationship between the reduced-form entry probabilities and m; and d;, i = 1,2 is

given by
o1 = didy (B.4)
¢oo = (L—m)(1—my) (B.5)
¢10 == m1(1 — mg) + dl(mg - dg) + ¢(m1 — dl)(mg — dg) (BG)

= m1(1 — dg) — (]. — @b)(ml - dl)(m2 - d2)a

where 1) € [0,1]. The vector of non-redundant reduced form parameters is given by ¢ =
(611, P00, P10)” and the structural parameters are 6 = [51,71, B2, 72)". In addition, there is an

auxiliary parameter 1.

Identified Set

We will now provide a characterization of the identified set ©(¢). Define

G0, ) = Gi0) | | Oz (B.7)
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where
didsy
G1(0) = , Gao(0) =my(1 —dy).
(1 —mq)(1 —my)
and
a=(1—9)(mi —di)(me — da).

Moreover, let

a(0) = (my — dy)(ms — do) (B.8)
and
Q0;9) = pmin = G(0,a)|l. (B.9)

Notice that by construction Q(6;¢) > 0. In view of (B.4) to (B.6) and (B.7) it is straight-

forward to verify that the identified set can be characterized as follows:

0c0(p) it Q¢ =0.

Suppose we partition € into 6 = [0],05]). (B.4) and (B.5) imply that conditional on ¢ and
6, the subvector 0, is uniquely determined. Thus, the dimension of the identified set ©(¢)
is 2. Since the entry game is symmetric with respect to Firm 1 and Firm 2, our illustration
focuses on inference for ;. We denote the identified set for this subvector by ©(¢) and it

can be characterized by the projection

01(0) = {0 | 30252 Q0 0) = .

Frequentist Inference

Starting point of the frequentist inference is a large sample approximation of the sampling
distribution of én, defined as

~ /
by = [E @@] 7 (B.10)
n n n

where n1; is the number of markets with a duopoly, ngg is the number of markets without

entry, and nig is the number of markets with a Firm 1 monopoly. We assume that

~

Vi(¢n — ¢) = N(0,A(¢)) (B.11)
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uniformly in ¢, where A(¢) can be consistently estimated by A. Now define

~

Qn<97¢n) = min n

0<a<a(f)

~

on — G4, ) (B.12)

Afl

We shall construct a confidence set for 6 as a level set of Q,(0; ngSn) To do so, we examine

the sampling distribution of @, (6; ngSn) for 6 € ©(¢).

We partition g%n into q@l,n and QASM where the partitions conform with G1(0) and Go(6).

Moreover, define

~

Hi(0) = dr,, — G1(0),  Ha(0) = ¢ — Ga(6),

and partition A accordingly. In addition, let
ﬁ2.11<‘9) = ﬁ2(9) — A21Af11ﬁ1(9)7 Aoiy = Aoy — A21Af11A12.

Using the formula for factorizing a joint normal density into a marginal and a conditional

density we can re-write the objective function as

~

Qu0:dn) = min n (|| E1(0)] ;- +

0<a<a(h)

Hy11(0) + O‘HA;}l) . (B.13)

The minimizing value of o which we denote by &(6) is given by

0 if 0 < Hyq1(0)
Q(0) =14 —Hyyi(0) if —a(f) < Hyii(6) <0 - (B.14)
a(h) otherwise

In turn, the objective function becomes

nl|H2(0)][ 50 + 1l Hzan (0)]| 50 if 0 < Hyyi(6)
Qu(0;00) = § n[|H(0)]]5-1 if —a(0) < Hon(0) <0 . (B.15)
Al @) o+

1

ﬁzn(@) + @(Q)HAEh otherwise

As shown in Andrews and Guggenberger (2009), critical values for the construction of

uniformly valid confidence sets can be obtained by considering the behavior of the objective
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function @, (-) under sequences of parameters. To do so, suppose data are generated based

on ¢, = G(0,,a,). To approximate the distribution of @, (6,; qgn), notice that

Hy(6,) = ¢10— Gi(6,)

= le,n — G1n
Hy11(6n) = don — Ga6n) — At Ay [drn — G1(60)]
= on — Gon — an — A A (b1 — d1).

Let
\/_A 1/2(¢1 n ¢1,n)7 22.11 m o \/_AQ }{2[¢2 n ¢2,n - A21A;11 (él,n - ¢1,n)]'

Using this notation, we can rewrite the objective function as

| Z1n || + || Z2a10 — V10 Qi{ZCYn” lf\/_A21{2an§Z2lln
QuOni 0n) = § ([ Z0al| + (| Zer + VAo 12 (@(00) — )| i Zonr < —v/0hs 1 (@(0) — ) -
||Zl,n|| otherwise

(B.16)

Now suppose that /Ay 11 an — a, /i, 02 (a0 n) — Q) — @, where a € RT U co

and @ € R U oo. Thus,

||Zl}| + HZQ,H — a|| ifa < ZQ.ll
Qulbn; 6n) = { || 41| + || Zons + || if Zors < —a (B.17)

|| Z H otherwise

where Z; ~ N(0,13) and Zy1; ~ N(0,1) and Z; and Z5;; are independent. We have to

distinguish three cases. First,
Qu(n; 0n) = | 21|l < 121 + 1 Zomall I{Z211 > 0} if a =00, @ = o0.
Second,

Qn(en;ﬁgn) = || Z1]|+|| Zo11—allI{Z211 > a} < ||Z1||+|| Z211||I{Z211 > 0} if a < o0, a= 0.
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Third,

Qn(en,én) — ||le| + ||ZQA11 — a”I{ZQ‘ll > (Z} -+ ||ZQ.11 -+ aHI{ZQ.ll < —C_L} if a< 00, a < 00

< |z + [[Zoaa]l-

The bound for this last case is weaker than the bounds for the first two cases. The case
a < 0 arises only if @(6,) — 0 sufficiently fast, meaning that 6,, approaches an area of the
parameter space in which the model is point identified. From the definition of @(f) in (B.8)
it follows that the third case arises if one of the interaction parameters is close to zero. In
our numerical illustration we use a conservative fixed critical value obtained from the 1 — 7

quantile of a x?(df = 3).

A frequentist confidence set for the 4-dimensional parameter vector 6 can then be defined

as the level set

CSLY™) = {8 | Qu(6: dn) < ). (B.13)

We are restricting our attention to confidence sets constructed from fixed (rather than
sample-size and § dependent) critical values. In principle, one can construct the set C'S%(Y™)
by evaluating the objective function @, (6 ngn) on a 4-dimensional grid. However, since the
identified set ©(¢) lies in a 2-dimensional subspace the specification of a suitable grid is
difficult. Moreover, our goal is to construct a confidence set for the subvector ¢;. Thus, we

let
Q,(0136,) = min Qu((61, 023 60)
and define
CSEY™) =101 Q (61:60) < 2. (B.19)

The confidence set C'S% (Y™) is the projection of C'S%(Y™) onto the domain of #;. To compute
the projection-based confidence set we specify a 2-dimensional grid for #; and evaluate the

objective function Qn(Ql;QASn) for each grid point. A parameter value is included in the

confidence set if @ (6; bn) < 2.
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Bayesian Inference — Draws from Conditional Prior

Prior 1 and Prior 2 are specified on the 6 - 1 space through densities p(#,1). These priors
induce a prior distribution on the reduced form parameters ¢. As explained in the main text,
the conditional prior of 8 given ¢ will not get updated through the likelihood function and
the posterior will converge to p(@](ﬁn) In order to characterize the conditional prior p(6;|p)

we conduct the following change of variables. Let

Z = [51,71,52,72,1/1]/ (B'20)

and

X = [Bi, 7, 611, doos P10 (B.21)
To convert a prior density for Z = f(X) into a prior for X, we can use
px(X) = pz(fFLX)If (X)]. (B.22)

Once we have derived px(X) we can proceed as follows. Notice that

p(01|p) o< p(6r, ¢). (B.23)

We use a Random-Walk Metropolis Algorithm to generate draws from p(6;|¢). For this algo-
rithm it is sufficient to be able evaluate the joint density p(6;, ¢) numerically. Descriptions of
the algorithm can be found in many textbooks, e.g., Geweke (2005). Our proposal density is

multivariate Gaussian with a covariance matrix that equals a suitably scaled identity matrix.

We shall proceed by characterizing the function f(X), component by component and

then derive the Jacobian f’(X). The following functional relationships will be useful:

my = On(B1), mo=Pn(F2), di=Pn(Bi—m), do=PN(B2— 7o)

Since we will have to solve for 85 and 5, notice that

Bo =Py (ma), o= Py (ma2) — Py (da).



The Nash equilibrium conditions imply that
Poo = (1 —ma)(1—mgz)
P11 = didy
b0 = ma(l —mg)+di(mg —ds) +1(my — dy)(ma — da).

We can use these conditions to solve for ms, do, and :

B Poo
meo = 1-—
1-— ma
P11
d, = =
2 d;
1/1 ¢10 - ml(l - mQ) - dl(m2 - dz)

(mq — di)(ma — da)
The expression for ¥ can be simplified by replacing ms and ds:

b10 — mi(1 —my) — dy(mg — dy)
(m1 — di)(ms — dy)
R T
(my — ) (1 72 — )

1—-mq

$10(1 —mq) — Ppoomy — dy (1 — My — ¢oo — %;ml)

(1 — ) (1 =y — g — 2m2)

$10(1 —my) — goomy — drg(X)
(m1 — dy)g(X) ’

Y =

N———

where

9(X) = (1—m1—¢OO—M)-

dr

Combining terms, we obtain the following expressions for the components of f(X):

X)) = 6
fo(X) = m
o -1 o ¢00
i X) = e 1—%(&))
f(X) = f(X) -0y (—qDN(z“_m)

As(X) _ ¢10(1 = Pn(51)) = G00®n(B1) — Pn(B1 — 71)9(X)

f5(X) = Bs(X) (Pn(B1) — PN (B —1))g(X)




B-10

where

P11 (1 — @N(ﬁl)))
Pn(B1—m) .

Now we can calculate the derivatives for the jacobian matrix. For this define

Q(X) = <1 — On(B1) — Poo —

B 8@1}1(2) B 1
Y T e )
Term f1(X):
0f1(X) _ 1
05
Term fo(X):
0fa(X) _ 1
om
Term f5(X):
ofs(X) _ ( w0 ) Poo
s~ YT Toaw ) T en@EN Y
0fs(X) _ _ (1 oo ) 1
oo 1—®n(B1)) 1 —PN(br)
Term fq(X):
dfs(X) _ df3(X) +o ( P11 ) P110n(B1 — 1)
oJe5) 05 On(Br—m)/) (B —m)
3f4(X) = — < o1 ) ¢11¢N(51 - 71)
o ¢N(ﬁ1 - 71) ‘I’?v(& - 71)
Ofs(X) _ _ ( b11 ) 1
0911 Py (B —m)) Pn (B —m)
0f4(X) _ df3(X)
O9oo Odoo
Term f5(X):

0fs(X) _ ZglBX) - A(X)5
oz B(X)? '



dg(X)
om

dg(X)
D11

Dboo

_(I)N(Bl - 71)

= —on(B1) +
_ o= 2n(B))on (B — )
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— (610 + do0) o (B1) — & (B1 — 11)9(X) — P (51 — %)3%(;()
on (B —1)9(X) = Bn(Br —m) a%(jf)
S
~0 () — (6 — 20
(1 - Dn(B) — B (B — mag;i )
(On(81) = on(Br —1))g(X) + (Bn(B1) — Pn(Br — 71))3;2(5)1()
on (B —11)g(X) + (B (B1) — Dy (B — %))5%(7)10
(@ (5) — (5 — 10)
(@ () — (6 — ) ).

d110N8 (1) $11(1 — Pn(51))on (B — M)
P (B — M) P (B — )

(I)%\[(ﬁl - 71)

_ 1% (8)
Pn (B —m)
09(X) _

Bayesian Inference — Draws from Posterior

According to Equations (B.3) to (B.6) we can express the reduced form probabilities as

functions of # and 1. Thus, the likelihood function is given by

p(Y"0,9)

= 11 (0, 9) 60" (0, 9)10° (6, ) o1 (6, ). (B.-24)
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If this prior distribution is combined with a prior specified on the 6 - 1 space, then the

posterior is given by
p(0, ¥[Y™) o< p(Y"0, ¢)p(6,¢) (B.25)
and draws can be generated with a Random Walk Metropolis Algorithm.

In addition to Priors 1 and 2 we consider a prior that is flat with respect to the reduced
form parameters. Conditional on ¢, the prior for #; is uniform on the identified set ©(¢). In
order to obtain draws from the posterior distribution of #; we sample from (i) p(¢|Y™) and
(ii) from p(6|¢). For Step (i) notice that under the flat prior for ¢, the posterior distribution

P{?n takes the form of a Dirichlet distribution
[#11, P00, P10, Po1] ~ Dirichlet (n11 + 1,n90 + 1,10 + 1, 101).

A draw from this Dirichlet distribution can be generated as follows: Let a; ~ G(n; + 1,1),
where j € {11,00,10,01} and G(a, 1) denotes a Gamma distribution with shape parameter

a and scale parameter 1. Then set

¢ = |a11, ago, @10, an]’ /(a1 + ago + a0 + ap1).

For Step (ii) we specify a two-dimensional grid for 6; in order construct projections of the
identified set ©(¢) onto the 3; and v; ordinates. Let these projections be delimited by 3 X
Br, Yy and ;. We then use an acceptance sampler with a proposal density that is uniform

on [, Bl ® [v,» 71] to obtain a draw of f; conditional on ¢.

Bayesian Inference — Credible Sets
Credible sets are computed according to the following steps:

1. Construct two independent sequences {9%15) }9_, and {9@}5:1 of draws from the distri-

bution of 6.

2. Use the {693 5 | draws to construct Kernel density estimates ]5(6&28)) for each Gfg,

s=1,...,85.



B-13

3. Find a cutoff k such that (1 —7)S of the density estimates ]3(0&)) are greater or equal

than k.

4. Use the {9&) 5, draws to construct Kernel density estimates p(6;) for values of 6; on

a 2-dimensional grid. Include a particular grid point into the credible set if p(6;) > k.



