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ONLINE APPENDIX
Al. Microfoundations of learning technology

A simple microfoundation of (5) can be obtained as follows. Assume the task-specific
shock 6; is the sum of n independently distributed shocks ;. :

k=1

Each element 0;;, can be interpreted as an “component” of task ¢ to be understood by the
manager to have a complete picture of task ¢ . The manager observes two independent
signals, s;z and S;; , about each component #;;, and signals are independent across
components. Both signals have the same structure: They are either fully informative
about 6;; or pure noise. Signal s;;, is endogenous in that its precision is a function of
the attention ¢; that the agent devotes to task ¢ . Specifically the manager learns 6,5, with
probability ¢ (¢;). We assume that learning follows a Poisson process with hazard rate A:

q(ti) =1—e M,

Sir 1s instead an exogenous signal. Its precision is a function of the manager’s expertise
T;, which is exogenous. As in the case of the endogenous signal the manager thus learns
0;;; with probability ¢ (7;) . Exogenous learning is also assumed to follow a Poisson
process with hazard rate A. The manager thus learns any given component 6;;, with
probability:!

(AT) G=qt;+T;)=1— e~ AE+T)

Notice thus that attention ¢; and expertise 7; are substitutes in the learning process.
Denoting s; = [S;1, ..., Sin] and S; = [Si1, ..., Sin| » then

0; = E(0;]s;,5;) = ZE(Qik\Sik, Sik)
k=1

In the limit as the number of components n goes to infinity, we have that
~\2 )
(A2) RV (0:) = B (0~ 8:) = (1 - a)o,

! Notice that the probability that the manager learns 6, is given by

(1 —q(T3)q )+ (1 —q(ti)q(Ti) +q(Ti)q(t:) = q(t: +T3) .
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as posited in (5). Moreover, the attention constraint (6) can then be rewritten as
(1 - Ch)(l o QQ) > e—)\(2T+T1+T2).

We interpret 1/ as reflecting the complexity of the environment. The larger is 1/ the
more attention and expertise are required to reduce the residual variance RV (6;) .

A2.  Proof of Proposition 2
Without loss of generality, assume that task 1 is affected by the largest perceived shock,
~2 -2
that is #; > 0,. Substituting (8) into (7) and manipulating terms, we obtain

0

(A3) E(xl8) = > T80 )

ie{1,2}

L2 2 o
Denoting 0, = k6, with k < 1, we can rewrite this as

_ 1 1 o
(A4) E (mo) — (1 e AT ﬁe—u(r—m>> 0

where e #" = 1 — p; and 1, + ro = 7. Since k < 1, it is easy to verify that is never
optimal to set 7 < /2. Hence, let 7 € [r/2,r]|. Taking the derivative of (A4) with
respect to r; we obtain

e—hT1 e—Mr—r1) 2
(1 + Be—mrr) (1 + Be—#(T—’fl))
Using plain algebra, if £ = 1, it follows that
OF (7?]@)
87>O<:>1—626*’“"<0<:>p<ﬁ(6)51—1/ﬁ2
|

where, recall, p = 1 — e #". Obviously, if £ < 1, then p < p(3) is a sufficient condition
for OF (77|§) /r1 > 0. Hence if/éf > /9\3, then p < p(B) = 1 — 1/4% implies (r%,r3) =
(r,0) and (p}, p5) = (p,0). Note further that p(3) is increasing in 3.

A3.  Proof of Proposition 4

We first prove Proposition 4, as the proof of Proposition 3 will make use of it.
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ExPECTED PrOFITS. — Expected Profits conditional on ¢; and ¢o are given by

H(Qlaq2)
“+o0o /9\2 /052 . +oo 52 %
= 4 L_qr ((0 2 B — 2
/0 [/0 113 (( 17Q109)+/§ T A(1=p) (1,q109)

2
+0o0 51 /9\2 . +oo 52 /\
+ /0 [/0 1+ 3 (2aQ209)+/§1 1T 30— p) (2,(]209)

We can make a simple change of variable p; = 51 / \/qT and @, = 51 /+/@2 » so that both
¢, and ¢, are normally distributed with variance 09 With some abuse of notation let
F(x) = F(x,0%), then the expected profits can be rewritten as

+oo \/><P2
e = 4 [ / " iy / ko) | R (e
4,0

+oo 1
Y / Ve 22 ar / B (py)| dF(ey)
0 <p

1+(1-p)p

dF (52, qzag)

dF (@1, q1 O'g)

+oo

—+o00
2 2
= Q1<P1dF(<P1) =+ q203dF (pq) | dF (¢y)
1 B 5/ \/%Sﬁk

a1

+oo a ag Tk
+ : +5/ [/\/7 q197 dF((pl) /O\FSD Q2(P%dF(‘P2)

where ¢, is the normally distributed random variable with mean 0 and variance ag.

Notice that when ¢; = g2 = ¢ the profit expression II (¢1, g2) simplifies to
(A6)

4 (0.0
H(q,q)—2q/ ( 5/ pid TR )/% sO?dF(%)> dF(py),

where both ¢; and ¢, are normally distributed random variables with mean 0 and vari-
ance ag. (A6) has the following closed form solution:

T™—2 1 T+ 2
H(q,Q)=2q< > 2

148 2r " 1+80—p) 27 )"
which simplifies in turn to

(A7) I (q,q) = 2¢C
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— 1 1 Bp T+2 2
C - <17+;3) [ + 1+8(1—p) +/3(1 —p) 27 09

Finally, notice that if g; > g2, we can rewrite expected profits as

M(q1,92) = (@1+a)C

+

013 dF (0y) — / = BdF () | dF (o)
o

a2
\/qlSOk
k

4 ©r

1 3dF () — / 203dF ()| dF (o)
%)

4 /‘Pk
1 6 \/ % Pk
or still

(A8) I (q1,92) = (1 + q2) C + D /OOO [B1 (q1,42) — B2 (q1,q2)] dF (¢y,)

4 Bp
b=1373 (1+6(1—p)>

where

with

a1

a2

Pk k
By (ql,(p):/ _ @pidF (py) and B (q17q2)=/ Q@P3dF (¢)

f%k Pk

PROOF OF PROPOSITION 4. — Assume 77 > 75 and assume that ¢; € [0, 7] with ¢; +
to = 7 with 7 small. The proof for t; € [0,27] with ¢; + to = 27 is identical, up
to a transformation. Expected profits II (g1, g2) conditional on ¢; = ¢(7} + t1) and
g2 = q(T» + t2) are given by (A8). Note that

3

R ) R V) /;;%w%dmsolw;(jj)%z (2)

PRI Lep a0 (L) et (L)

or 2
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and, similarly,
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1
0B (q(T1),q(T2 + 7)) A ©\2 3 P
_A )\ 92 92
o 5 P (A ) () ekf ()
q] 3
B T T qg Pk 1
BT o an 7)) | [ va Air e -5 (L) etr ([2e)
87_ Pk 2 q2 q2
It follows that
II(q(T T
(Q( 1"277:)5(1( 2)) — )\exp(—/\(Tl—i—T))C
>~ [oB T: T B T: T
N D/ [8 1 (g( 1a+7),q( b)) 9B (g 1a+7)7q( 2)):|dF(SOk)
0 T T
= Aexp(=A(T1+7))C+ Diexp (=A(T1 + 1))
3 1
<1 CI2>2 3 </(J2 ) 1<Q1>2 3 </¢I1 > Pk
X — | = - - = = = + dF dF
/0 B <q1 oS qlsﬁ’k 2 \ g ik q2<Pk: Z%sok- #1 (¢1) (¢r)
We have that
1 () ? 1 (g2
q2 3 q2 2 3 2
— = = dF = —| = = d
5 <q1> orf (,/qﬁ%) (¥x) /0 5 (ql) orf (1/q1§0k) for)dey,
3 a2 2 2
X1 (g2\2 3 1 o 1 ek
= — e 2 e 2d
/0 2 <Q1> (pk\/27r 2 Pk
<q2>3 1 /001 N
= - —_— — e
Q1 Var Jo 2S0k\/27‘l‘ 7k
2
— 1 <2> ?ﬁ / % 3 1 e mj—l(n dey,
2 \ @1 2+ q1 Jo q;ﬁql\/ﬂ
3
1 q (Q2>2/°°1 3 ( q )
= — a ;07 d )
or\V @2+ ¢ \aq1 0 kaf Pk @+ q 7k
where
q1
;0
f<(pk QQ+QI>
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is the normal density function with mean O and standard deviation e +q Since
*1 4 o3 \/2
5% f (‘T’O?O-) dx = o0
/0 2 2

where f (x;0,0) is the normal density function when the mean is O and the standard

deviation is o, this can be simplified to
[ C1V2
——0C
©+taq 27 °

Il
¥l
3
Q
8
+[2
=)

—
N
Q "-Q
— (V)
N—
ol

/0 % (Zi) ol <\/Z?§0k> dF (¢y)

Similarly,

1 1
1 Ql>2 3 ( q ) 1< 7 >2<q1>2 3
(& S8 ) dF - @),
/0 2(q2 ©rf qzs% () o\t . 7
2
)
2m \ @2 + @1 q 0
Pk

PABE DA _ yexp (- (T3 + 7)) O+ DA (AT +) [ [ RaF (o) ar (o)

or )
0 a1 Pk

It follows that

Similarly,

ol(q(T1),q(To + 7))
or

= Aexp(=A (T2 + 7)) C+ DXexp (=X (Tx + 7))

o : o 3 m g
Pk

= Aexp(—A(T2+7))C — DXexp (A (T2 + 1)) / /\/g 2dF (py) dF (¢4
O

dF ()

X

In sum, we have that

O (q(Th + 7),q(T2))
or

O(q(T1),q(T2 + 7))
7=0 or
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[a(T1)
& Aexp (=AT1) C + DXexp (—A\T1) / / o ©2dF (@) dF (¢}
Pr

> Aexp (—ATy) C — DXexp (—AT3) / /m kgong ©g) dF (py,)
q(T"

or still
C-DJ"[ \/@ P3dF (py) dF (o)
< exp (—/\ (Tl —Tg))) \/290
00 o Pk
C+Df0 fsok q2 W%dF(%)dF (‘Pk)
Define
_q(Ty)
p ey
q(T3)
Then

Olg(T1 +7),9(T2) | OMe(Th),a(T2 + 7))
or 7=0 or 7=0
1—qm)  C=DJg [l 5 5dF (92) dF ()
L=a(T)/p = C+D [ [YP? G2dF (1) dF (¢y)

or, substituting C' and D and simplifying,

1—q(Ty) (1+%E2b) of — 4b [° (p /f ©2dF (p9) dF ()

A9 = 5
TS T (T T2 o2 1 ab 7 P GRaE (o) dF ()
where 5
I
= Thap €O

Fix p > 1, then on the one hand, the RHS is strictly smaller than 1 and independent of
q(T1). On the other hand, the LH S is strictly decreasing in ¢(77), and equals 1 as ¢(71)
goes to 0 and goes to 0 as ¢(771) goes to 1. Hence, keeping p fixed, if ¢(77) is sufficiently
small, then managing with style (¢],t5 = (7, 0)) is always optimal. Similarly, fixing p as

q(T1) goes to 1, then for ¢(T}) sufﬁciently large, rebalancing attention ((¢,t5) = (0, 7)
is optimal. It follows that there exists a unique cut-off ¢ given by

s o 0;
1mgr (520 0f 0 52 (Jy B ©)) arey)

(A10) v : ’
L=dife (14 520) o3+ 40 52 (37" 02aF(0:)) dF ()
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so that if ¢(T) < qf, we have (¢7,t5) = (7,0), and for ¢(T7) > ¢f we have (¢7,t5) =
(0, 7). Note further that ¢} is continuous in p and continuous and increasing in b. Defin-
ing A(p,b) as

(Al1) Gg=1—e"n

It follows that (¢7,t5) = (7,0) if A\T1 < A(p,b) whereas (t7,t5) = (0,7) if XT7 >
A(p,b). Moreover, A(p, b) is continuous in p and continuous and increasing in b. O

A4.  Proof of Proposition 3

Assume now that 75 = T7 = T. We first prove Proposition 3 for the case where
t; € {0, 7,27} with t; 4+ to = 27 (Discrete Attention). We subsequently generalize the
result for any ¢; € [0, 27] with ¢; 4 to = 27 (Continuous Attention).

PROPOSITION 3: DISCRETE ATTENTION. — We first establish some preliminary results.
First, if the generalist manager opts to balance attention evenly among tasks:

(A12) n=q@=q=1—exp(-A(T"+71))
then, given (AS8), the profits under balanced attention equal
(A13) I1(q,q) = 24C.
Second, if the manager focuses all her attention on one task, say, task 1,

(A14) ¢ = q271+T)=1—exp(=A(T+27))
(A15) > @ =q(T) =1—exp(=AT)

and, given (A8), expected profits equal

(A16) M(q1,q2) = (@1 + q2) C + D/O [B1(q1,92) — B2 (q1,92)] dF (¢y,)

Finally, we compute the expressions for

2 2
0°Bs (q1,¢2) and 0°B (Q17Q2)7
ot? ot?
which are useful in what follows. First notice that
0 A
gyl - —exp (<A (T +27)) .
o7\ a2 (q192)2
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Hence )

M =\ <ql>24pgf <\/chp2) exp(—)\(T—l—27’)),
or q2 q2

which yields

9’B 22
OB _ lsoif( %) exp [-2A (T + 27)]
or (q1q2)2 q2
)‘2 4 ¢l q1
+ —oof —py | exp [=2A (T + 27)]
q2 q2

Notice in particular

9’B 22
78722 = q:@%f () exp (—2AT)
7=0
)‘2 4 2
+ qjtpzf’(%)exp(—%T)—% o3 f (pg) exp (—=AT) .

Next, notice that

9 e - _ ((]22) exp (= (T +271))

ot\l 1 q1§
and thus
aB ’ ¥2
981 (q1,42)  _ 2Xexp (—\ (T +27)) p1dF (i)
or L2<P2
q1
:
+ A <q2> o3 f (\/72@2) exp (=A (T +27)).
q1 q1
Define

P(q1,q2) = A (Zj)g 3 (ﬁwz) exp (=A (T +27)).
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Then
aQB P2
5 = = —4)\exp(—/\(T—|—27))/ PrF (1)
T ,/%@2
3
2 oP
+2)\2 q—25 exp (—2XA (T + 271)) gO%f (\/q>2902) + :
2 q1 87’
a1
Finally

—gp = —3)\? qu) o3 f <1 /QQ¢2> exp [-2A (T + 27)]
T q12 q1
( o5 (, / Zi%) exp [—2A (T + 27)]

Q Q
10| N o

— 2)\2 (ﬁ) ’ 90% (1 IQ2<,02> exp [—\ (T + 27)]
q1 q1
It follows that
0’B; A A\

—_ = 2— exp (=2A\T) — 3— exp (—=2\T
o |, - @3 f (p2) exp ( ) - @3 f (p2) exp ( )
A2 4 2 3

*E@Qf/ (¢2) exp (—2AT) — 2X°p5 f (pq) exp (—AT)

A2 A2
_ _[%¢3f<¢2>+q2¢3f'<w2> exp (~2\T) — 2\%g3f (123) exp (~AT).

Given this we are ready to prove the following Lemma.

LEMMA 7:
The profit function is such that

9211 (q,
(A17) agq) - —2)\2exp (—AT) C
and
0*11 (g1, g2) _ 2 M exp(—2AT) 1
w19 TR = e (AT)C 42 <1—exp(—)\T)> <M> D
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PROOF: Expression (A17) follows directly from the observation that I1 (¢, ¢) = 2¢C.
From (A8), we have that

O’ (q1, q2) < [92B, 9?B,
where
0%°By 0?By M exp (—2AT)
a2 | _, T o2 » = -2 <1—exp(—>\T)> o5 [f (¢2) + @af’ (902)]
and hence
011
oM (a1,92) =  —4Xexp(—MT)C
or? 7=0
A exp(—2AT) o
—2 <1—exp(—)\T)> D/O @5 [f (p2) + @t (92)] dF (p3)
Since - .
| e e ar e = 13
and
OO * 1vV2 10 1
| esreniren = [ (—2ﬁxe 2 ) £ (pa)dip = —3 0
Hence
0°11 (g1, g2) 2 M exp(—2AT) 1 9
= —4 — B ——
o], = o2 (R ) (i)
which concludes the proof of Lemma 7. O

We are now ready to prove Proposition 3 for the case of discrete attention.
Proof of Proposition 3(a). In the limit as 7 goes to infinity, the manager observes both
01 and 60, perfectly under balanced attention (¢; = g2 = ¢ = 1) whereas she observes
shock 62 imperfectly under focused attention (g2 < ¢; = 1). It follows that for 7 suffi-
ciently large, balanced attention is strictly preferred over focussed attention.
Proof of Proposition 3(b). We need to show that there exists a 7" such that for 7 suffi-
ciently small, if T < T, then

II (QL QQ) =1I (Q(T7 27-)7 q(T7 O)) > 11 (Q7 Q) =1I (q(T7 T)? q(T7 7))

andif T > T, then 1 (q1, q2) < I (q,q).
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First notice that

8H (ql ) Q2)
or

_ 0ll(g,q)

=0 or

=2Xexp (—=\T)C

=0

I (q1,q2)|,—o = 11(¢,q)|,—, and

From Lemma 7,

O°T1 (q1, g2) 9 A [ exp(—2AT) 9
g b = 4 AT 2 (=R ) p2p
or r—0 AT exp (=X >C+27r 1 —exp(—AT) 6

2
11
aag,q) — 2\ 2exp (AT C
7=0

Define T as the (unique) solution of

O°T1 (q1, g2)
or?

_ 9*I1(q,q)
7=0 or?

7=0
which after some trivial manipulations boils down to the solution to

(1 + 71+/3ﬂ(€_p) (@f)) X (=T
1—exp(=AT)"

Bp
1+4(1-p)
Then clearly for T < T

11 (q1, q2) _ 01(g,q)
or? or

=0 =0

and for T > T
821_[ (q1>Q2) > o1l ((Lq)

2
or 7=0 or 7=0

which concludes the proof.

Proof of Proposition 3(c). From (A7) and (A8), focused attention is preferred over bal-
anced attention if and only if

(A19) TI(q,q) < T(q1,q2)

Bp
20— q1 — qo <
= 2-q QQ_<[1+B(1p)+Bpgff]a§>
(A20) ><4/0 [Bi1 (q1,92) — B2 (q1,92)] dF (1)

where ¢, ¢1 and g2 are given by (5). 3(c) follows from the observation that the RHS of
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(A20) is strictly increasing in 3. O

PROPOSITION 3: CONTINUOUS ATTENTION. — In order to prove the continuous case, we
first introduce some additional notation. Denote by

wi=T; +1t

the agent’s final expertise about task 7 (after attention allocation) . Note that the or-
ganization’s pay-offs are completely determined by the final effective expertise vector
(Aw1, Awz). We denote

(Aw1, Adws) = (AW, Awh)

whenever pay-offs are higher given (Aw1, Aws) than (Aw), Aw}). To simplify notation,
but wlog, we provide the proof for A = 1. The generalization to any A > 0 is direct.

1) Assume t; € [0,27] with t; + to = 27. We first show that if T > A, then for
7 small, (¢7,t%) = (7, 7). From Proposition 3 (Discrete Attention), there exists a
7 > 0, such that for 7 < 7and T" > A,

(T+7,T+71)=(T+27,T)
We now show that for any ¢ € (0, 7), we also have that
T+7,T+71)=T+7+e,T+717—¢)
The proof goes by contradiction. Assume that
T+7,T+7)<T+74+e,T+717—¢)
Denoting T =T + 7 — &, then this is equivalent to
(T+eT+e)<(T+2,7)
Butsince T > T > Aand e < 7 < 7, this is a contradiction of the original
Proposition 3. Given the symmetry of our setting, we can show in the same manner
that for any ¢ € (0, 7)

T+7,T+7)>T+17—,T+7+¢)

It follows that (¢3,t5) = (7, 7).

2) Assume next that 7 < A. From Proposition 3 (Discrete Attention), for 7 suffi-
ciently small,

(A21) (T+7,T+7) < (T+27,T)
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But from Proposition 4, we then must have that

T+ <A, B)

with
p=p(T+71,7T)

Indeed, relabel 77 = T + 7 and T5 = T, and let 7 be the attention that must
be optimally allocated. From Propositon 4, it is optimal to allocate 7 to task 1 if
Ty < A(p', B) and to task 2 if T} > A(p', B). Since (A21) is equivalent to,

(T, To +7) < (T1 + 7, T>),
it is optimal to focus attention on task 1. It follows that we must have that 77 =
T+1<A\,pB).
From Proposition 4, since 7'+ 7 < A(p', 3) and relabeling 73 = T + 7 and
T, = T, we have that for any € € (0, 7)
(Tl—I-T,TQ) > (T1 —|—7’—5,T2+5)
or, equivalently, for any ¢ € (0, 1)

(T+27,T) = (TH+2r—¢,T+¢)

Given the symmetry of our setting (task 1 and 2 are interchangeable), we also have
that for any ¢ € (0, 7)

(T, T+27) = (T+e,T+21 —¢)

Since (t1,t2) = (27,0) and (t1,t2) = (0,27) yield the same pay-off, we obtain
that given 7" < A,

(A22) (t1,13) € {(27,0),(0,27)}

even when ¢ € [0, 27].

Finally, we show that for 7 sufficiently large, (¢7,¢5) = (7,7), even when t; €
[0, 27]. We prove by contradiction. Consider an attention allocation (1, ¢2) where
t1 > 7 > to. Let us further denote

A =max A(p,b),
p
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where A(p, b) is defined in Proposition 4.2 For 1 sufficiently large, we have that
T+ 7 > A. Hence, since t; > 7, also T’ +t; —e > A for € sufficiently small. But
from Proposition 4, it then follows that for ¢ sufficiently small,

(A23) (T+ty—e,TH+ta+e)= (T+t1, T+ t2)

Indeed, justrelabel 77 = 1"+ t; — € and T> = T + t9, and let € the attention that
must be optimally allocated. From Propositon 4, it is then better to focus attention
¢ on task 2 rather than on task 1. But from (A23), (¢1,t2) with t; > 7 > to then
cannot be an optimal allocation of attention.

Consider now an attention allocation (t1,¢2) where to > 7 > t;. Given the sym-
metry of the set-up (the two tasks are identical ex ante), we then have also that

(A24) (T+t14+e,T+ta—e) = (TH+t1, T+ t2)
for ¢ sufficiently small. It follows that we must have t; =t = 7.
AS.  Intermediate Allocations of Attention
We now discuss more formally the results regarding the intermediate allocation of

attention in Section 4.3. For this purpose, it will be useful to introduce some additional
notation. Consider the curve £(.,0) : p € (1,400) — (AT1, \Tz) € RT x R* where

5(/37 b) = (gl(pv b)?f?(/% b)) is given by

51(p7 b) = A(pv b)
4(&2(p, b)) G (A(p,b)) /p

with ¢(x) = 1 — e™™. Since A(p, b) is a continuous function of p, both &;(p,b) and
&5(p, b) are continuous functions of p and, hence, £(.,b) is a continuous mapping from
p € (1,400) to (\T1,\T») € RT x R*. Abusing notation slightly, we will also use
(., b) to refer to the image of the curve, that is, the set

£(.,0) = {(A\T1, \T1) : (\Th, ATh) = €(p,b) for p > 1}.

In Figure 4 and 5, Panels A-C, we plot £(.,b) for b = 5/3, as represented by the black
downward-sloping curve.

REMARK 1: Foranyb > 0, the curve £(., b) divides the set
S = {()\Tl,)\Tl) T > > 0}
in two connected subsets S~ and S, where {S*,S7,£(.,b)} is a partition of S, and

2 From the proof of Proposition 4, A(p, b) is finite.
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where ST has no points in common with the closure of S~ (and vice versa). We denote
by S~ the subset of S who is to the ‘left’ of £ (that is, whose set closure contains (0,0)).

PROOF: Note that £(., b) is a ‘simple’ curve which does not cross itself. Indeed, p =
(1 — e %1)/(1 — e %2), so that p’ # p implies that £(p, b) # £(p', b). Moreover,
since p = (1 — e%1) /(1 — e~%2), we have that

(A25) & =(6.6) =limd(pb)
is on the 45 degree line (where £; = £,) and

(A26) & =(&,&) = lim &pb)

is on the x—axis (where £2+ = 0). Both &] and 51+ can be shown to be finite. O
We are now ready to prove Corollaries 5 and 6 in Section 4.3.

Proof of Corollary 5 (1): Assume that (Aw1, Aw2) € S~ . From Proposition 4, fore > 0
sufficiently small, we then have that

(Mwi +¢€), AMwa —¢€)) = (w1,w2)

Indeed, relabel 7] = wi—e and T = wa—¢, and let 2¢ be the attention to be
allocated. Given this relabeling, for ¢ sufficiently small, also (AT7,\T3) € S™—.
Hence, from Proposition 4, for ¢ sufficiently small, it is then preferred to allocate
attention 2¢ to task 1, resulting in (w},w)) = (w1+¢€,ws—e) rather than splitting
attention 2¢ evenly, resulting in (w,w}) = (w1, w2).

Proof of Corollary 5 (2): Assume now that (Aw1, Aws) € ST. From Proposition 4, for
€ > 0 sufficiently small, we then have that

()\(wl — 6), )\(WQ + E)) - (wl,WQ)

Indeed, relabel 7] = w;—e and T5 = wa—¢, and let 2¢ be the attention to be
allocated. Given this relabeling, for ¢ sufficiently small, also (\T7,\T3) € S+.
Hence, from Proposition 4, for 2¢ sufficiently small, it is then preferred to allocate
all attention to task 2, resulting in (w},w}) = (w1—¢, wa+e¢) rather than splitting
attention 2¢ evenly, resulting in (w,w}) = (w1, w2).

Proof of Corollary 6: Consider now an optimal attention allocation (¢3,t%) given T
and T5. If
NTL+8), AMT2+ 13)) = (Awi, Awa) € S~

and t3 > 0, then corollary 1 implies that (¢}, ¢3) is an inferior attention allocation
relative to (¢7+¢,t5—¢). Hence, we cannot have ¢35 > 0. If, on the other hand,
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(Aw1, Adws) € ST and ¢7 > 0, then corollary 1 implies that (¢,¢3) is an inferior
attention allocation relative to (t]—¢, t5+¢). Hence, we cannot have ¢t > 0.

A6. Endogenous choice of managerial expertise

To conclude, we establish the results informally discussed in Section 4.4, on endoge-
nous managerial expertise. First, we define the function g (Z) for Z > 0 as

g(Z) = {()\Tl,)\TQ) eS: N+ M1 = Z} .

Assumption A2. (i) £(., b) is downwards sloping: {,(.,b) is decreasing in p and & (., b)
is increasing in p;
(ii) the function g (Z) cuts the £ (., b) at most once and always from above.’

We have been unable to prove that Assumption A2 is met for all b > 0, but also unable
to generate any example where the assumption isnot met. Figure Al at the end of this
appendix plots the curve £(., b) for a set of values of b, ranging from b = .01 to b = 100.
All the curves in the figure (and every other we have tried) satisfy Assumption A2.

We are now ready to provide a more rigorous treatment of the results discussed in
Section III.C regarding the intermediate allocation of attention. For a given expertise
configuration (A\T7, A\Ty) € S—, define

Ty = sup{T € R": (N[}, A\(Tx +27)) € S}
7o = sup{T € RT: (\(T} 4 27),\T3)) € S~}

Note that if (., b) satisfies Assumption A2, then 0 < 7, < 7.

PROPOSITION 8:
Assume that £(., b) satisfies Assumption A2, then

o If (\T1,\Tp) € S~ and 21 < 27y, then (t},t5) = (27,0)

o If (\T1,\T2) € ST or 21 > 2714, then (t},t5) = (0,27) if 21 < T} — T,
and Ty + t] = Ty = 5 otherwise

PROOF: (i) First assume that (77, A7) € S~ and 27 < 27,. Then given Assumption
A2, (MT1 + t1), A\(Ty + t2)) € S~ whenever t; + t; < 27. Given Corollary 5,
then (¢3,t5) = (27,0).

3Formally, forany Z > 0, the line g(Z) intersects £(., b) at most once, that is, the set £(., b) N g(Z) is empty or a
singleton. Let (Aﬂ, ,\Tz) = £(.,b)Ng(Z) then for all (AT, AT») € g(Z), ()if NI} < AT, then (A1, AT%) € S+
and (ii) if ATy > ATy, then (AT, A\Th) € S—.
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(ii) Next assume that (\T7,\T>) € S~ but 27 > 27,. Given Assumption A2, if
27 < Ty — Ty, then (\(T} + t1), \(Th + t2)) € ST whenever t; + t; = 27.
Given Corollary 5, it follows that (¢}, t5) = (0,27). If (\T1, A1) € S~ but 27 >
Ty — Ty, then it is possible that (¢1,t2) = ({1, 2) is such that Ty + to > Ty + #;.
But expected profits in the latter case are identical as when (t1,t2) = (1, t2) with
(Ty + t1,To + t3) = (Ty + to, T1 + £1). It is therefore without loss of generality
to only consider allocations of attention (¢1,t2) for which Ty + to < T + ;.
Given 27 > 27, and given 27 > T} — 15, then whenever t; + t; = 27, either
Ty +t1 = Ty + ta or (\(T1 + t1),\(Ty + t2)) € ST. But whenever (\(T} +
t1), \(Ty + t2)) € ST profits can be improved by shifting attention from task 1 to
task 2. It follows that (¢, t5) is such that T + ¢7 = T5 + 5.

(iii) Finally, if (\T1, ATy) € ST, the same arguments apply as in (ii). O

To conclude, assume as in section III.D, that 27 = 0, but the expertise of managers
(T1,T>) is endogenously chosen under the constraint A(77 + T%) < Z. The following
proposition generalizes the insights of section IIL.D.

PROPOSITION 9:

If managerial expertise (T, T») is optimally chosen under the constraint \(T1+T») < Z
and £(., b) satisfies Assumption A2, then

o If Z < 2&1, with & defined in (A25), then the optimal manager is a specialist:
(ATT, AT3) = (2,0) or (ATY, AT3) = (0, Z).

o If Z > {f, with {f defined in (A26), then the optimal manager is a generalist:
(ATY, AT3) = (Z/2, Z/2).

PROOF: If Z < 2£~, then Assumption A2 guarantees that g(Z) C S™. Given T} > Tb,
Corollary 5 then implies that profits can always be improved by shifting expertise
from task 2 to task 1. Similarly, if Z > £, then under Assumption A2, g(Z) C
S*. Given Ty > T, Corollary 5 then implies that profits can always be improved
by shifting expertise from task 1 to task 2 up to the point where 77 = T5. O

For completeness, we end this section by providing expressions for £~ and ¢1 and
show that we always have that 26~ < &7 :
(i) From (A10) and (A11), we have that £ f is implicitly given by

oh — b 5 (7 02ar (0:)) dF(0))
b [ ( I eng(ei)) dF(;)

b) o
)7
) 7r+2b B 1
)+

(A27) e 8 =

b
b
b

= =
A

42y
21
+2
21
+2
21
T2 2 140

(
(
(A28) - 8
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1
§f =—n <1+b)

(ii) From Proposition 4, £ is finite for p close to 1 and is continuous in p. Hence, by
continuity, also £, = lim, 1 £ (p, b) is finite. Moreover, £ is implicitly given by

e~ B (14—()(”2‘;2))7T

1—e 6 b

from which

(iii) Finally, note that £ is smaller than f /2. Indeed, we have that

1
=61 /2 V¢ 140 - <1 +b(7r2+7r2)> e~
P S

- - b

1—e_fl+/2_1_\/6—£f_1_ 1

1+0

x

¢ " is decreasing in , it follows that £ /2 > £ .

Since T
—e
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FIGURE A1. The downward sloping lines are the function A (p,b) plotted in the space (AT1, NT») for different values
of b (see expression (15)), ranging from 10~72 (the first downward sloping curve from the right) to 102. Below the
downward sloping curves the manager allocates the marginal unit of attention to task 1, whereas above she allocates the

marginal unit of attention to task 2.
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