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This appendix contains the formal details of definitionsstplates, and theorems along with proof

traces.

Key Functions

a(l,x,y,t) | intrinsic appeal of producers offering in categonyt to audience membarat timet.

a(l,xy,t) | actual appeal to audience mempaf producerx’s offering in category at timet

E(-) mathematical expectation
lp(m,t) set of positively valued categories (within some unspeatifieper-category) in the market
mat timet

iy (%,y,t) | grade of membership of producerin the “meaning” (or intension) of the labélfrom
audience membaefs perspective at time point

Viny (Y1) grade of membership of audience mempen the consensus in an audience about the

meaning (intension) of the labkht timet.

Key Predicates
cAaT(l,mtt) | the audience in the market has reached a high level of consensus about the meaning of

the category with the labélat timet.

TY(l,y,t) the ageny is a typical member of the audience for the superset of catsjat timet.

To develop our theorems, we use a nonmonotonic logic degdlby Pdlos and Hannan (2002,
2004). (In logic, nomonotonicity means that adding presitsean argument might kill implications
of the unaugmented argument.) This logic is designed faintgshe validity of inferences from
arguments that build onules-with-exceptions The logic uses a quantifier, denoted ¥y that
parallels the standard universal quantifier of first-ordgid (). It tells what is normally the case.
Because more specific information can override the imptioatof a set of rules-with-exceptions,
the implications (lemmas and theorems) have a differetusthaan the premises. This difference is
marked syntactically in the logic by the fact that it usesfeedint quantifiers]3, to tell what follows

as presumedly the case at the present stage of a theorylyFthallogic marks syntactically the
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difference between substantive premises, quantifiediipgnd auxiliary assumptions by using the

quantifier2( for the latter.

Definition 1 (Positively-valued category)A positively-valued category is one for which the typical
members of the audience find intrinsically more appealirgatfierings of more clear-cut members

of the category, those with higher GoM in the meaning of thegmy, 14, .

PCAT(l,m,t) < CAT(l,m,t) AN, X, X,y [TY (I, y,t) A (ki) (X, ;1) > piry (X, Y1)
— E(a(l,xy,t)) > E(a(l,X,y,t))].

[Read:l is a positively-valued category in the markett timet if and only ifl is a category in the
marketm at timet and it is normally the case, for all time points, pairs of proers, and audience
members, that if the audience member is typical of the agdidor the market at that time point
and the audience member assigns a higher GoM in the categonetproducer than another, then
the expected actual appeal to that audience member is Hmhaoducer with the higher GoM.]

Henceforth we concentrate on positively-valued categdriea market; and we denote this set by

Ip(m,t).

Definition 2 (Category engagement)
A. The level of category-engagement functior{) eqt), maps four-tuples of categories, producers,
and time points to the nonnegative real line. This functioreg the level of the engagement of

producer x in category | at time t.

B. The grade-of-membership function for engagement in categc(l,x,t), is the share of pro-

ducer x's engagement in category | at time t.

enl,xt
8(' 7Xat) - %a WhereEn(Xat) = Z|€|p(m,t)er(|7x7t)'

Postulate 1(For positively-valued categories, expected actual dppegeases with intrinsic appeal

and engagement)
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A. The expected actual appeal of an offering in a category towatieamce member normally equals

zero if its intrinsic appeal is zeroa(l,x,y,t) = 0 or the producer’s engagement in the category is
zero: g(1,x,t) = 0.

B. The expected actual appeal of an offer in a positively-v@lcategory to an audience member

normally increases with its intrinsic appeal (as long as aggment is nonzero).

C. The expected actual appeal of an offer in a positively-valoategory normally increases with

the producer’s engagement in a category (as long as itsngittiappeal exceeds zero).

Postulate 2(Principles of allocation)
A. The expected sum of total category memberships to a typicitace member is the same for
all producers in a market.

NMI AV, %X, Y [TY (I, y,1) — (E(M(X,Y,1)) = #m = E(M(X,y,1)))],

where MX,Y,t) = ¥ e, (me) Hig) (% Vs t).

B. The expected level of total category engagement is the sara# producers in a market.
NMmMIEVE, XX [E(EN(X,t)) = &m=E(ENn(X,t))].

[Read for part A: it is normally the case for all markets thare exists a constan#;, such that
for all time points, pairs of producers, and audience mesthett if the audience member is typical
then the expectation of the sum of the GoMs in the market oategthat it assigns to the producers

equals the constant.]

Auxiliary assumption 1. The maximal sum of a producer's GoMs in the categories in atark
superset of categories equals 1.

Am.m < 1.
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[Read: as an auxiliary assumption, the constafit cannot exceed unity for any markit.

Definition 3 (Niches in categories)

A. A producer’s category-membership niche to an audience raeigba fuzzy set whose GoM

function is its GoM in each category from perspective of ther.
u(xayat):{|7ui(|)(xayat>}’ I Elp(mvt)'

B. A producer’s category-engagement niche is a fuzzy set wob&function in a category is the

proportion of its engagement that it devotes to the category

e(x,t) ={l,e(l,xt)}, lelp(mt).
Definition 4 (Niche width)

A. Width of a category-membership niche:
Wdu(x7y7t) =1- Z|€|p(m7t)ﬂi2(|)(xayat)7

whereg) (X, ;t) = Hiqy (X, Y,t) /M.

B. Width of a category-engagement niche:
wdg(xt) = 1 - Fiei,my (% 1).

Theorem 1.

Let | be a positively-valued category in the market m at timeg |,(m,t).

IAuxiliary assumptions are premises that theorists intceduto arguments to link causal stories and desired theo-
rems. They often take the form of some simplifying assunmgtialescriptions of constraints that make mathematical
modeling possible. Such assumptions are not persistentemaving theory, because they are made for special puspose

but are not claimed to be causal insights.
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A. A category-membership specialist has a higher average Golksifocal category than any

category-generalist.
qglvmvtvxvxlvy[(ui(l)(xut) = 1) A (Wdu(xuyut) < WdU(leyyt)) - (ui(|)<x7y7t) > M(I)(leyyt))]

B. A category-engagement specialist has a higher level ofgamgant in its focal category than any

engagement-generalist.
Blmt,x, X [(e(1,x,t) = 1) A (wde(x,t) <wde(X,t)) — (e(I,x,t) > g(l,X,1))].

Proof. In the nonmonotonic logic used (P6los and Hannan 2004), af pmaolves collecting the
“rule chains” (links of postulates, auxiliary assumptipasd definitions) that connect the antecedent
and consequent in the theorem. A theorem is proven if a ridinatan be found that makes the
claimed connection and there is no rule chain leading to ppesite inferencihat is more specific
or incomparably specific. In the case of these theorems,falieorule chains point in the same
“direction.” Therefore, we sketch the minimal rule chaiatticonstitutes a proof.

Part A. By Definition 4A,wdu(x,y,t) <wdu(X,y,t) and g (x,y,t) = 1 imply that there is
some categori/ # | for whichx' has nonzero membership frors perspective (otherwise the niche
widths could not differ). The principle of allocation, Polstte 2A, imposes the restriction that the
sum of category memberships is the same for all producetsimiarket. Then the consequent in
the theorem follows immediately.

The proof of Part B parallels that of Part A; but it uses Defanit4B and Postulate 2B. [

Theorem 2 (Specialist appeal advantage)

Let | be a positively-valued category in the market m at tinaed y be a typical member of the

audience.

2The theorems in this paper claim a positive monotonic retstiip between function: the larger thethe larger the
Y. The opposing claim would hold either that there is no refabetweeny andy or that there is aegativemonotonic

relationship between them.
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A. The expected actual appeal of the offering of a category4meeship specialist in its focal cat-
egory exceeds that any generalist (for typical memberseftidience), as long as the specialist

engages its focal category.

PImt,x X,y [ (ki) (% y,1) = 1) A (e(l,x,1) > 0) A (wdp(x,t) <wdp(X,t))
— E(a(l,xy,t)) > E(a(l,X,y,t))];

B. the expected actual appeal of the offering of a categorageament specialist in its focal cate-
gory exceeds that any generalist (for typical members oftlthence), as long as the offering has

nonzero intrinsic appeal in the category in which the spistifocuses its engagement.

PImt,x X,y [(e(1,x1) = 1) A (Higy (X, Y;1) > 0) A (wdeg(x,t) < wde(X,t))

— (E(a(l,x,y,t)) > E(a(l,X,y,t)))].

Proof. Part A. The only rule chains that connect the antecedent amsbquent using the available
premises yield the theorem. The minimal rule chain buildgherrule chain supporting Theorem 1A
(a specialist has higher GoM in its focal category than atggmay generalist) the definition of a

positively-valued category, Definition 1 (expected acwygpeal of a producer’s offering increases
with a producer’s GoM in a category for typical audience memajy and Postulate 1B (expected
actual appeal of a producer’s offering increases withnstd appeal, given nonzero engagement).

The proof of Part B parallels that of Part A; but it uses Theodd3 and Postulate 1C. O

Definition 5 (Diverse market) A market is diverse if it is normally the case, for each (pesiy
valued) category and each typical audience member, th&zat lone producer with maximal grade

of membership in the category also engages the category.
D|V(m7t) A Vl,y[(l S Ip(m’t)) /\TY(lp7y7t) - Elx[(“i(l)(x7y7t) = 1) A (£(|7X7t) > O)H

Theorem 3(Generalists lack high appeal in diverse markets)

Greta Hsu, Michael T. Hanna, and Ozgecan Kogak
Multiple Category Memberships in Markets: An Integrative Theory and Two Empirical Tests 6



ONLINE SUPPLEMENT
to article in
AMERICAN SOCIOLOGICAL REVIEW, 2009, VOL. 74 (February: 150-169)

Let | be a positively-valued category in the market m at tinaed y be a typical member of the

audience.

A. In a diverse market, generalists in category membershipe Hawer expected actual appeal
than at least one producer in every category (to typical ande members and positively-valued

categories).

PBI,mt,x y[DIV (M) A (wdp(x,y,t) > 0) — IX [E(a(l,x,yt)) < E(a(l,X,y,t))]].

B. In a diverse market, generalists in category engagement hawer expected actual appeal
than at least one producer in every category (to typical ande members and positively-valued

categories).
PBI,mt,x,y[DIV(Mt) A (wde(x,t) > 0) — IX [E(a(l,x,y,t)) < E(a(l,X,yt))]].

Proof. Part A. Again the available premises yield only rule chaivet tonnect the antecedent and
consequent as stated. The definition of diversity, Definibp guarantees that there is a category-
specialist in each category from the perspective of eaclediypnember of the audience and that
this specialist engages the category. It also restricts¢hpe to typical audience members. Given
that the focal producer is a generalist, in the sense thawitith of its category-membership niche
exceeds zero, then (the rule chain warranting) Theorem IAesp It states that any category
specialist has higher GoM in the category than the focal igdise The definition of a positively
valued category, Definition 1, states that expected acpyata of a producer’s offering increases
with a producer’s GoM in a category for typical audience merabFinally, Postulate 2A tells that,
given nonzero engagement, the expected actual appeal dfeaim@ with higher intrinsic appeal
exceeds that of an offering with less intrinsic appeal.

The proof of Part B exactly parallels that of Part A, except thuses the rule chains warranting

Theorem 1B. O

Definition 6 (Fitness in a category)A producer’s relative fithess in a category is its share of the

total appeal of its offerings to the typical members of thdiance as contrasted with the appeals
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of all of the offerings in the category.

Ap(l,xt)

(p(|7x’t> = ZX/Ap(I ,X/,t) bl

where Al x,t) denotes x’s total appeal in category | at time t to the typit&mbers of the audi-

ence for the category, i.e.,

Ap(l ) th) = Zy|T\((I.y,t)"5‘p(I ) X Y7t)~

Postulate 3. A producer’s expected fithess in a positively-valued cayegormally increases mono-

tonically with the total appeal of its offerings in that catey.
N txX [(I€lp(mt)) A (Ap(l,x.t) > Ap(l,X 1)) — (E((l,xt)) > E(e(l,X,1)))].

Theorem 4(Generalist fitness in diverse markets)

Let | be a positively-valued category in the market m at tinaed y be a typical member of the

audience.

A. In a diverse market, generalists in category membershipe Hawer expected fitness in all

positively-valued categories than at least one produagtypical audience members).

PBlL,mt,x[DIv(mt) A (wdpu(x,y,t) > 0) — IX [E(@(l,x,t)) < E(e(l,X,1))]].

B. In a diverse market, generalists in category engagemene hawer expected fitness in all

positively-valued categories than at least one produagtypical audience members).
PI,mt,x[DIv (mt) A (wde(xt) > 0) — 3x [E(e(1,x,1)) < E(@(1,X,1)].

Proof. The minimal rule chain that connects the antecedents argkgoents uses (the rule chains
that warrant) Theorem 3 along with Definition 6 and PostuBafand summation over the typical

members of the market). O
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