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This appendix contains some results not included in Heifetz and Kets [2017]. Unless stated

otherwise, all references to sections, results, etcetera, are to Heifetz and Kets [2017].

I Universal type space

We show that the type space T* is wuniversal, in the sense that it generates all belief
hierarchies. We show this by proving that every type space can be mapped into 7* using a
belief-preserving mapping, which we define next.

Let T = ((T})i=1.2: (Bi)i=12, (X{ )i=1,2) and Q := ((Qz’)i:m,()\i)¢:1,27(X?)i:1,2> be type
spaces. Let IT be the set of indices k& < oo such that the set TF of types with index k is
nonempty, and let IZ-Q be defined analogously. For each player i = 1,2 and k € IT, let ¢ be
a measurable function from TF to QF. Define ¢; := (gpf)kellr, and let ¢ := (¢;)i=1,2. Also, for

i=1,2 and k < oo, if T¥ is nonempty, then define
ST 5 QT
by
@ff ((thﬂ)) = (‘PZ% (t’f‘?))

where t";" € T".", m_; < k. Note that the function p=¥ is well-defined. Let Idg be the

identity function on ©.

The function ¢ is a type morphism from T to Q if for each player ¢ = 1,2, IiQ D IT and

(i) for each k =1,2,..., type t; € TF, and F € #(0) @ (Q=F™),

—1

A (@5 () (B) = Bi(t:) ((Ide, ¢=F)"H(B)) ; (I.1)

1



(i) for t; e T, F € #B(O) @ B(Q_;),
A (90 () (B) = B7°(t:) ((Ide, 9%5) () 5 (I.2)

(iii) for t; € TF, k =1,2,..., 00, we have x2(¢¥(t;)) = X7 (t;).

The mapping ¢ is a type isomorphism if IT D IiQ , the inverse of ¢; is measurable for each
i = 1,2, and the inverse satisfies (i)—(ii).

Conditions (i)—(74) are the analogues of the standard condition that a type morphism
preserves beliefs for the case where players can have any depth of reasoning. If a type space
only consists of types of infinite depth, the current definition of a type morphism reduces to
the standard one. Lemma [I.3 below shows that type morphisms preserve belief hierarchies
[cf. Heifetz and Samet, 1998, Prop. 5.1].

Using the concept of a type morphism, we next show that modeling belief hierarchies by
types is without loss of generality in the sense that every (coherent) belief hierarchy can be
modeled in this way. Say that a type space Q is universal if every nonredundant' type space
T can be mapped into Q by a unique type morphism, and its image is a model [Mertens and
Zamir, 1985].

We show that 7 is universal. We prove this by showing that there is a unique type

morphism from any type space to T*.
Lemma 1.1. For every type space T, there is a unique type morphism from T to T*.

The proof shows that each type t; € TF with index k in 7 can be mapped into a belief
hierarchy in HF of depth k using a so-called hierarchy map h;[k This implies that every
type with index k generates a belief hierarchy of depth £ = 0,1,...,00. With some abuse of
terminology, we say that a type has depth (of reasoning) k if it generates a belief hierarchy of
depth k. A type space T is nonredundant if for all i = 1,2 and k such that 7% is nonempty,

1

the hierarchy map hl** : TF — H¥ is one-to-one.

Proposition 1.2. The type space T* is universal, and the universal space is unique (up to type

isomorphism,).

Thus, the type space 7 contains all type spaces. The proof shows that the converse is also
true: every model corresponds to a type space. Proposition [.2 implies that T* generates all

belief hierarchies.

LA type space is nonredundant if no two types generate the same belief hierarchy [Mertens and Zamir, 1985];

see below for a formal definition in our setting.



I.1 Common belief in infinite depth of reasoning

We show that the universal Harsanyi space, constructed by Mertens and Zamir [1985] and
others, is a model (contained in the universal space T*) that is characterized by the event
that players have an infinite depth of reasoning, and commonly believe that all players have
an infinite depth of reasoning.

The universal type space for the class of Harsanyi type spaces can be constructed in a
similar way as the universal type space 7* for type spaces that allow for finite-order reasoning.

Let Z0 := X; x {2}, where 20 is an arbitrary singleton, and define

Q0 =0 x 2°

and
20— 29 % AQD).
For k = 1,2, ..., assume, inductively, that we have already defined Zf for each player ¢ = 1,2
and all ¢ < k. Define
and let
25 = {(wpsil i) € ZF < AQF) s marggro gt = pl )

The space Z; for player i is the set of all (z;, 42, !, .. ) such that (z;, pu0, pul. .. u¥) € ZF
for all k. By standard arguments, the analogue of Lemma B.1 holds. Moreover, there is a
Borel measurable function QA} that assigns to each belief hierarchy z; € Z; a Borel probability
measure G(z) € A(O x Z_;) [cf. Heifetz, 1993]. If we define ¥MZ : Z; — X, to be the projection
function, we can view TMZ . <(ZAi)i:1,2, (6i)i:1’2, (YM%),_15) as a Harsanyi type space. As is
well-known, the Harsanyi type space TMZ is yniversal with respect to the class of Harsanyi
type spaces, in the sense that every Harsanyi type space can be embedded into TMZ i a
unique type morphism for Harsanyi type spaces.

The Harsanyi type space TMZ corresponds to a type space TMZ = ((Z;)i—1.2, (C2)im1.2, (X3)i—1.2)
in our sense if we take the type set for player i = 1,2 to be Z; = ZU|J;—, ZF, where Z{° := Zi
and ZF = () for k < oo, and the belief map given by ¢ := (;. Also, let x°(z;) := xMZ(z;) for
i=1,2and % € Z;. It then follows from Proposition 1.2 that 7% can be embedded in the
universal type space T* via a unique type morphism. The converse clearly does not hold, as
T* contains types that have a finite depth of reasoning, types that assign a positive probability
to types with a finite depth of reasoning, types that assign a positive probability to types that
assign a positive probability to types with a finite depth of reasoning, and so on. Moreover,
because the space 77 is nonredundant by construction, the type space T™# corresponds to

a model in the universal type space T*.



We now characterize this model in terms of players’ higher-order beliefs. More specifically,
we show that the the model corresponding to 7™Z is characterized by the event that there is
correct common belief in the event that players have an infinite depth of reasoning, that is,
all players have an infinite depth of reasoning, believe that others have an infinite depth of
reasoning, believe that others believe that, and so on, ad infinitum.

To state the result, we define the event that a player believes an event that concerns other
players’ signals and beliefs.” An assumption E; about player i is a measurable subset of H;. A
joint assumption is a set of the form E = Hi:1,2 E;, where Ej; is an assumption about player i.

Let i = 1,2 and let £ = E; x E, be a joint assumption. Then, define®

Bi(E) :={h; € H;\ H} : ¢;(h;)(© x E_;) = 1}.

Thus, B;(E) consists of the types that believe E_; (with probability 1). Let B(E) := B;(FE) X
By(E). The following result is immediate:

Lemma 1.3. For each player i = 1,2 and joint assumption E, we have that B;(F) € %(H,).

So, B;(E) is an assumption about player i.

Then, we say that the joint assumption F is (correct) common belief at h € H if
heCB(E)=En([B]'(B),
=0

where [B]Y(E) := B(E), and [B]Y(E) := By([B]* Y(E)) x By([B]*"Y(E)) for £ > 1. It follows
from Lemma 1.3 that B(F) and C'B(FE) are measurable for any joint assumption F. Finally,
let £° := H?° be the assumption that player ¢ has an infinite depth of reasoning, so that £>
is the joint assumption that players have an infinite depth of reasoning. We can now formally

state Proposition 3.2:

Proposition 3.2. Let ¢ be the unique type morphism from 77 to the universal type space
T*. Then,
017 (Z1) x 95°(Z2) = CB(E™).

2We thus do not consider players’ beliefs about the state of nature directly, and we implicitly assume that

players know their own signal. We could consider the more general case, but the current definition is simpler,

and suffices for our purposes.
3We define the belief operator for the universal space 7*, but the definition can clearly be extended to

arbitrary type spaces.



II Proofs

II.1  Proof of Lemma 1.1

Let T = ((T})i=1,2, (Bf)i:LQ’ke[;T, (Xi)i=12) be a type space. Given a collection of functions
fa: Vi = W)y, we define the induced functions f: V — W and f_, : V_\, = W_,, A € A, by
F() == (fa(va))rea and fox(v-y) := (fa(ve))eer\iry-

To construct a type morphism from the types in 7 to the types in the space T*, we first
construct a collection of functions that maps each type into the associated hierarchy of beliefs
(Step 1). Step 2 establishes that these mappings define a type morphism from 7 to 7*. Step

3 then shows that this type morphism is unique.

Step 1: From types to belief hierarchies
Each type induces a belief hierarchy, as we show now. The mapping from types to belief
hierarchies is standard [e.g., Mertens and Zamir, 1985], except that we take into account that
hierarchies may have a finite depth.

We define a collection of mappings. Lemma II.1 below shows that these functions are
well-defined. For i = 1,2, if T? # (), let A1 : T? — H? be defined by

h () = (xalta), by ).

Clearly, h!"*°(T?) € H?. Also, h] ™" is measurable.
Similarly, if 7}! is nonempty, define b} " : T} — H? by

T1, ~
hi () = (xa(ta), 159)-
Again, it is easy to see that h7"0(T1) C H?, and that k™" is measurable. If T? is nonempty,
define the function h"<"*: 70 — H? by

RI0(t) = KO0t

Again, h]"<"°(TP°) € H?, and h!"<"" is measurable. Finally, define the function h\ """ : T} —
H} by

WOV (t) = (BE(t), B () © (Ide, BTTH0) 7,
where Ide is the identity function on ©. It is easy to verify that k] ""'(T7) C H}. Since an
image measure po f~! induced by a Borel probability measure ;1 and a measurable function f
from a metrizable space into a metrizable space is measurable, the function hiT’l’1 is measurable.

Fix k=1,2,...,and let £ =0,...,k — 1. Suppose, inductively, that the mappings h?,m,f

have been defined for m = 0,1...,k whenever the relevant domain is nonempty. If Tfk =
UZ:O T’ is nonempty, then define

T,<k+1,/ <k <t
hy <MY TER o g
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by
h’r,m,ﬂ tz f >£
Vm=0,1,...,k, t;€T™: Ikl = ) (t;) ifm >
hy ™M () i m <L

Also, for k > 0, let

T,<k+1,k <k <k
hp <MTUE L TER o HE

be defined by
Ym=0,1,... kt;eT™:  hDFF@) = R ().

Then, if TF £ 0, let ATF0 . TR 5 HO be defined by

hUEFRO) = (), £7°),

7

as before, and for £ = 1,. .., k, define h7FTH0 . T 5 HE by

hC‘F,k—&-l,é(t') — <hT,k:+l,£—1(tl) 6[@—&—1(15') o (Ide hT,'<k+1,Z—1)71> .
Finally, define o] FHFHL . Th1 _y i+l by

hr,k+1,k+1(t.) — (h,T,kH,k(t) ﬁHl(t) o (Id@ hT,gk+1,k)—1) '
The next lemma states that these functions are well-defined:

Lemma I1.1. Lett=1,2 and k =0,1,....

(a) If TF is nonempty, then hiT’k’Z is well-defined and measurable for £ =0,1,... k.

(b) If Tfk is nonempty, then hiT’<k+1’e 1s well-defined and measurable for £ =0,1,... k.

Proof. We start with some preliminary observations. Let Y = [J,., Y be a countable union
of topological spaces, endowed with the sum topology. By standard results, for B € #Z(Y') and
A € A, we have that BNY* € B(Y?). Also, for B* € Z(Y*), A € A, we have B* € B(Y).
Finally, if Y and W are Polish, then Z(Y x W) = B(Y) ® Z(W). We will make use of these
results without mention.

We are now ready to prove Lemma [I.1. The proof is by induction. As noted above,
the functions h %%, A0 and A" are well-defined and measurable (as is k" <"°) for every
player i (whenever the respective domains are nonempty). Let £ = 1,2,.... Suppose that the

Tkl T.k.k
hizz hi”

functions and are well-defined and measurable whenever TF is nonempty. It suffices

to show that:

(i) The function h"<**'* is well-defined and measurable for ¢ = 0,1,. .., k.



(i) The function A]**'* is well-defined and measurable for £ = 0,1,...,k + 1.

To prove (i), first note that Tfk is nonempty whenever TF is nonempty. It follows directly
from the induction hypothesis that h?’<k+1’£ and h?’<k+1’k are well-defined for ¢ = 0,1,...,k—1,
ie.,

hT,<k+1,£ (T.Sk) C ITISZ and hT,<k+1,k (T.Sk) C Hgk

To show that A7 <*""* is measurable, let B € Z(H="). Then,
(hiT,<k+1,k)*1(B) _ {ti c Tigk : hiT’<k+1’k(ti) c B}

k
= | J{tieT : ni™™(t;) € BN H"}.

m=0

Hence, it suffices to show that for all £ =0,...k,
{t: e T/ :n]"(t;) e BN H} € B(T"). (TL.1)

By our earlier observations, we have that BN Hf € %(H}). It then follows from the measura-
bility of h]"** that
{tie T h]"(t;) € BN H} € B(T)),

and (II.1) follows. The proof that hiT’<k+1’£ is measurable for £ = 0,...,k — 1 is similar and

thus omitted.

The proof of (i) consists of two parts. We first show that & " and AT *TF are well-
defined for £ = 0,1,...,k whenever T/ is nonempty. That is, suppose T}"™ is nonempty.
Then,

hT,k+1,€(T]g+1) C ﬁe and hT,k+1,k+1 (T]c+1) C gkt
i i = 4 Q i = ) :

Clearly, h*H0(TF1) C HO. Let £ = 1,...,k — 1, and suppose h.*T (/) ¢ H
We show that h] " (Tf“) c ﬁ]f From the induction hypothesis and (7) it follows that
pEFHLEL g well-defined and measurable (recall condition (d) in the definition of a type

space). Using the induction hypothesis, we have that for all ¢; € Tf“,
KPR = (RPN (), B () o (Ide, ATTFHYN T € HE x A0 x HEFTY).

If / =1, then we are done. If £ = 2,3,...,k, we need to show that a player’s higher-order

beliefs are coherent, i.e., for each t; € Tf“,

marg§£72ﬁf+l(ti) o (Id@, hzj,i<k+1,€71)—1 _ /ch+1(tz) o (Id@, h?,i<k+1,€72)—1.



Fix E € #(Q°?). Then, using the extended definition of the marginal,

margﬁe_zﬂfﬂ(ti) @) (Id@, hT;<k+1’g_1)_1(E)
BEL(t;) o (Id@, hT;<’““’f*1)‘1({(e,x,i,/ﬁi, . ,ug__f,ug__il) € 0O x ﬁ[ff_l :

(0,0 i1 152) € EY) + B (1) 0 (Ido, AL (BN QL)
— A1) o (1o, AT TN (),

so that h*(t,) € H! for € = 2,3,... k. A similar argument shows that h* "™ (t,) e

Next, we show that hiT’kH’e is measurable, where ¢ = 0,1,...,k + 1. For ¢ = 0, this is
immediate. Solet £ =1,2,...,k+ 1, and suppose the claim is true for £ — 1. It then follows
directly from the induction hypothesis and (7) that the claim is true for ¢ (recall that the image
measure induced by a measurable function from a metrizable space into a metrizable space is
measurable). O
For future reference, it will be convenient to define G¥ := HF U ﬁf to be the set of kth-order
belief hierarchies. Then, the functions hZT”k, n > k, together define a map giT * that maps each
type into a kth-order belief hierarchy (i.e., g! *(t;) = hl"™*(t;) for t; € T}".

For i = 1,2 and k < oo such that T} is nonempty, define h?’k : TF — HF by:

Wk (L) = (h?,k,om), BE(t:) o (Ide, A7) ™, B (1) o (Ide, A57M1) 1L
555(25@) o (Id@7 hf,fk,k_l)_l)’

i.e., hl*(t;) is the belief hierarchy (of depth k) induced by ¢;. It follows directly from the above
that hZTk is well-defined and measurable.

We next define a collection of functions that will be used to obtain the belief hierarchies
of infinite depth. For ¢ = 1,2, if T is nonempty, let hiT’OO’O (T — ﬁzo be defined as before.
For ¢ = 1,2,..., assume that the function hl>*1 . T — ﬁf’l has been defined and is
measurable. Define the function b ="' . T U (J_ T/ — H=' by

BEE) s - 1
vm:OO,O,]_7...7ti eﬂm : h;r:gooaé_l(ti) — szm ( ) 1 m X
hy "M (t) i m < L1,

Also, define b : T> — H! by
PP a) = (A (), B2 (1) © (1de, EE) 7).
Again, these functions are well-defined:

Lemma I1.2. Leti=1,2.



(a) If T2° is nonempty, then hiT’oo’Z is well-defined and measurable for £ =0,1,....
(b) The function hiT’SOO’K is well-defined and measurable for £ =0,1,.. ..
The proof is similar to that of Lemma I1.1, and thus omitted. Define h] "> : T — H™® by:
WIS (1) = (WT0(1), 25 (1) o (e ATE0) 7 532(1) o (1de, ATE1) ).

That is, h, ™°(t;) is the belief hierarchy (of infinite depth) induced by ¢;. By the above, h, ">
is well-defined and measurable.

Each type generates a well-defined belief hierarchy, and a type with index k corresponds
to a belief hierarchy of depth k. Define h! : T; — H; to be the mapping that maps each type

into a belief hierarchy (i.e., hT(t;) = h"F(t;) if t; € TF, k < o0).

We next define a type morphism from an arbitrary type space T to T*, using the mappings
defined in Step 1.

Step 2: Constructing a type morphism
Recall that IT is the set of indices k = 0,1, ..., 00 such that T is nonempty. For i = 1,2,

2

define ; := (¢} )yerr as follows. If k € IT is finite, then define ¢} : T} — Hf by:
i) = hi t ().

If T is nonempty, then define pf° : T>° — H® by:
P (t) = hy (k).

We show that ¢ = (¢;)i=12 is a type morphism. By Lemmas II.1 and II.2, the functions
o i =1,2, k € IT, are well-defined and measurable. Also, for each t; € HF, we have that
X (05 (t;)) = xi(t;), that is, signals are preserved.

It remains to show that the mappings preserve higher-order beliefs. To show this, let i = 1,2
and suppose there is k& < oo such that TF # (). We need to show that for each t; € TF and

Ec #A0)2 BH=F),

—1

ok () (B) = 85 (k) (1o, =) 7' (B))

Let t; € TF. Using that T* is canonical, we obtain

UE (k) (B) = 0 (hH(0), B o (1o, TR, B o (1o, HE7H )71 ) ()
= A (t:)((de, LT 7H(E)).



Next suppose that T2° # 0, and let ¢; € T>°. We need to show that for each F € #(0) ®
PB(H_;),
U (o7 (8)) (B) = (1) ((1de, ) ' (B))
Let t; € T°. Again using that the belief maps in 7* are canonical, we have
U () (B) = (R0t 52 o (Tde, W), ) (B)
= B(t:)((Ide, h57)7H(E)).
It follows that ¢ is a type morphism.

Step 3: There is a unique type morphism from any type space to T*

We show that for any type space T, there is a unique type morphism from 7 to 7*. The proof
uses the following lemmas. Lemma [1.3 shows that type morphisms preserve belief hierarchies
[cf. Heifetz and Samet, 1998, Prop. 5.1]:

Lemma I1.3. Fix arbitrary type spaces T and Q, and let ¢ be a type morphism from T to Q.
Then, for each1=1,2,

(a) if TF is nonempty, where k < oo, then h2*(k(t;)) = B (t;);
(b) if T is nonempty, then h¥™(p°(t;)) = I (t;).

Proof. Here we show (a); the proof that (b) holds is similar and is thus omitted. The claim
clearly holds for k = 0. Let £k = 1,2, ..., and suppose the claim is true for m =0,1,...,k— 1.
Again, for each i = 1,2 such that TF # 0, it is easy to see that h%"%(¢k(t;)) = hI"™°(t;) for
every t; € TF, where h?"? is defined analogously to h, ™" (recall that I® D IT, so that h®*°
is well-defined). Let ¢ =1,..., k and suppose that

P (k) = P (t)

for every t; € TF and m < £ — 1. Denoting the belief maps for player i in Q by AF, where

()

k € I2, we can use condition (I.1) to obtain
N (1)) o (Ide, KN = BE5(t,) o (Ide, =) ™' o (Ide, A&H1) ™
= BE(t) o (Ido, h% ™ 0 p<h) ™
= Bi(t) o (e, A1)
where the last line uses the induction hypothesis. Again using the induction hypothesis, we

obtain

h?k€<¢f(tz)> - (h?vk—lf( (), A ( Rt ;) o (Ide, hgfk,z_l)—l)
— (hiTJc,K L), BE(t;) o ( h:f’fk’e_l)*l)
hy 5 (),
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for every t; € TF. O

Lemma 11.4. Leti=1,2 and k = 0,1,... or k = oco. Then h?*’k : HF — HY is the identity

function.

The proof of Lemma I1.4 follows directly from Lemma B.2 and Proposition B.3.
To show that ¢ is the unique type morphism from 7 to 7, suppose that ¢ is a type
morphism from 7 to 7*. Then, it follows from Lemma I1.3 that for every i = 1,2 and k € I},

hiF(BE(t) = hi M (k).

(2

But by Lemma I1.4,
hi *(@E(t) = gF(t),
so that ¢¥(t;) = h!"(t;). The result then follows by noting that of = h¥.

To summarize: Step 2 shows that for any type space T, there is a type morphism from 7~
to T*, using the functions defined in Step 1. Step 3 shows that this type morphism is unique.
Hence, 7* is universal. By a similar argument as in the proof of Proposition 3.5 of Heifetz and

Samet [1998], there is at most one universal space, up to type isomorphism. O

II.2 Proof of Proposition 1.2

The proof follows directly from the following lemma:

Lemma I1.5. Suppose T is a type space, and suppose ¢ is a type morphism from T to T*. If
T is nonredundant, then, for alli =1,2 and t; € T; \ T?,

wi(gof(ti)(ti)) (@ x{h;€H j:h_;= go'i(it’i)(t,i) for some t_; € T,i}) =1,
where k(t_;) =k fort_; € T*,. Conversely, if H! C H;, i = 1,2, is such that
suppi(hi) € © x H’,

for alli=1,2 and h; € H,\ H?, then there is a type space T and a type morphism ¢ from T
to T such that for all players i,

H!={h;€e H;: h; = gpj(ti)(ti) for some t; € T;}.

Proof. Let 7 be a type space. We first prove the first claim. Let ¢ = 1,2. We need to show
that the subset {h_i €eH_;:h_;= gpn(t‘i)(t_i) for some t_; € T_i} is measurable. Because T

—1
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is nonredundant, the function ¢_; is injective, and it follows from the results of Purves [1966]
that

{hoy € H ;:h_;= gp’i(f’i)(t,i) for some t_; € T_;} = U gp’il(TfZ) € B(H-,).

kelT,

Hence, © x {h_; € H_; : h_; = go'i(f‘i)(t_,-) for some ¢t_; € T_;} is indeed an event in A(0) ®
PB(H_;). The result now follows directly from the definition of a type morphism.

The proof of the second claim is immediate: for each i = 1,2, define 7} := H/; and for each
h; € H! of depth k, k = 0,1,..., 00, define 3¥(h;) := ¥¥(h;), and let x;(h;) be the projection

of h; on X;. OJ

II.3 Proof of Proposition 3.2
Clearly, p°(z;) € H® for all i = 1,2 and z; € Z;. Hence,

{hoieH_ ;:h_;= gp’i(z"')(z_i) for some z_; € Z_;} C E™.

i
The type structure 7™# is nonredundant by construction, so that for i = 1,2 and z; € Z;,

Y, ((pfo(zz)) (@ X {h_i €eH_ ;:h_;= go”(z‘i)(z_i) for some z_; € Z_i}) =1

and it follows that
{h_i €ceH_ ;,:h_;= gp’j(iz"')(z_i) for some z_; € Z_Z-} C CB(E™).

To prove the reverse inclusion, it is sufficient to show that for each ¢ = 1,2, there is
Y. > C Z2° such that
P (Y?) = projy, (CB(E™)),

1

where projy, is the projection function into a space V. To show this, we construct a map f from
CB(E™) to Z_;. First note that C B(E>) C H*. For a hierarchy profile h € C B(E>) (where
hj = (xj, 43, pj, .. .))and player i = 1,2, let FO(xi, 10) == (x4, 2%). For k = 1,2,..., suppose
Ale : projﬁ51(CB(E°°)) — Z"1 has been defined for all j = 1,2. For (25, 19, 1, - - )j=12 €

CB(E*) and i = 1,2, define

P, i) = (P e, ), i o (1de, F571) 7).

It is easy to check that fik is well-defined, given that the beliefs specified by the belief hierarchies
in CB(E>) are coherent. Then, for each x;, ul, yij, .. .)j=12 € CB(E>), define

f((hi>i:1,2) = (377;, 21(]7 /’Lzl o (Id@7 fgi)_la .- ‘)i:l,?-
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Again, it is easy to verify that f(CB(E™)) C [Ticio Z;, so that the set pronif(CB(Eoo))
corresponds to a subset Y,> of Z>° = Z;. Given that there is a unique type morphism ¢ from
TMZ to T*, we have that ¢°(Y;>*) = projy (CB(E*)), and the result follows. O

(2
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