Electronic Companion to “Management and Effects of In-Store
Promotional Displays”

EC.1. Proofs of Analytical Results

Proof of Proposition 1. Suppose we have two products, ¢ and j, such that Y; > Y; and
m; > m;, or equivalently, product ¢ dominates product j. Our aim is to show that product j is
never optimal to promote.

Let K = argmax{m;}. Note that K is not necessarily a singleton. Hence, let k = argmax{Y;}. In
words, k is théefnost popular product among the products having the highest margin.leTIile product
k is well defined because by assumption no pair of products have the same popularity and the profit
margin. We can assume w.l.o.g. that products i,j, and k are distinct. By definition of product
k, the dominated product (j) is different from product k. If products ¢ and k are the same, the
following arguments still hold.

We argue that max{n* 7%} > 7. This implies that there is always a more profitable option (either
promoting product 7 or product k) than promoting product j. Let M = PY - (ﬁz(Y, m,\)+ r). We

can write m* as a convex combination of m, and M for all x € S as follows:
" =P5-m,+(1—-Pj)-M (EC.1)
We consider two cases separately: (m; > M) and (m; < M). If (m; > M), we have
™ =PL-m;+(1—Ph)- M<PL-m+(1—-Ph)- M<Ph-m;+(1—Pp) - M=r" (EC.2)

The first inequality follows because m; > m; and the second follows because P}, > P}, and m,; > M.
Note also that at least one of the above inequalities is strict because we have assumed no two
products ¢ and j have m; =m; and Y; =Y. Therefore we either have m; > m; or P > P{), or
both. Hence, 7* > 77 if m; > M. Next, consider the case where (m; < M). By Assumption 1, we
have my > M. Since m; <m; < M < m,, it follows from (EC.1) that 7% > 7. O

Proof of Proposition 2. We can write 7% as follows:
™ =(1=P) 0,4+ P;- (m(Y,m,\)+r) (EC.3)
Consider two products, ¢ and j, such that ¥; <Y and 6, > 6;. We have

™ =(1-P})-0;+P; (m(Y,mN\) +r) < (1—P})-0;+ Py (m(Y,m,N)+7) (EC.4)
<(1-Py)-0;+ Py (m(Y,mA)+r)=7" (EC.5)

The first inequality follows by Assumption 2 and the fact that P} > P}. The second inequality

follows since 6; > 0. O
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Proof of Proposition 3. Consider two products, j € E' and k € E’, such that Y; > Y.

Part 1: We consider 7/(r) and 7*(r) as functions of r. Notice that they are linearly increasing
in r. Since P} < P%, *(r) increases at a faster rate than 77(r). This implies that 77 (r) and 7*(r)
intersect at a unique value of r above which 7*(r) > 77(r). Hence, the optimal choice of product
to promote, i*(r), always switches from a more popular product to a less popular one within the
set E’ (or stays the same) as 7 increases. Since the products in E’ are indexed in decreasing order
of their popularities, i*(r) is non-decreasing in 7.

Part 2: We consider 77(c) and 7*(c) as functions of ¢. We first solve the equation 77 (c) = 7 (c)
for ¢ and argue that the solution is unique, implying that 77(c) and 7%(c) intersect at a unique
value of ¢. Some manipulation of the equation 7 (c) = 7*(c) yields the following:
e¥o(e¥i -m; — ek -my) 4+ ¥tV - (my; —my)

e—c+/\I —
e¥e -my — e -m; + (¥ — %) (m(Y, m,\) +7)

(EC.6)

By continuity and monotonicity of the LHS in ¢, there exists a unique value of ¢ that satisfies
7'(c) = m(c). Hence, 7/(c) and 7*(c) intersect only once. Next, we show that 7/(c) > 7*(c) for
sufficiently large c. Since j and k are picked arbitrarily, this is sufficient to show that the the
optimal choice of product to promote, i*(c), always switches from a less popular product to a more
popular one within the set E’ (or stays the same) as ¢ increases.

In order to show that 7 (c) > 7% (c) for sufficiently large ¢, we write 7* as a convex combination
of 0, and (m(Y,m,\)+7) for z € S as in EC.3. It is straightforward to show that Cli_glo P =0 for
all x € S. Then, in the limit, 7/ (c) > 7"(c), because 6, > ) by Proposition 2. O

Proof of Proposition 4. Assume without loss of generality that argmax{7'(S)} = j and
argmax{7'(S*)} = k where j # k. (Otherwise, the optimal product is the Zsezfme for both assort-
melrel‘gs, and the proposition statement is satisfied with equality.) By Proposition 2, both of these
products are in the set £’ corresponding to assortment S. Our aim is to show that 6; > 60, which
implies that j < k due to the order of products in the set F’.

Fix M =m(Ys,mg,\) =m(Ygs+,mg+,A). Define the following functions of x:
7 (x) = PL(z) -m, + P(x) - (M +r), (EC.7)
7 (x) = Pp(x) -my + Pi(z) - (M +7), (EC.8)
where PJ(z), P}(x), P5(z), P%(z) are the choice probabilities obtained by replacing A - I(Y,\)

with z. After solving 7/ (x) — 7*(z) =0, we get

(e my — e my) + X% (my —my,) (EC.9)
o eYk -my —e¥i -m;+ (X7 —e¥e) - (M +7) .

e—c+x

Since the LHS of the above equation is continuous and monotonically increasing
in z, 7'(x) and 7J/(z) intersect at a unique value of =z, say 2’. Furthermore,
'€ N-I(Ys,A), A I(Yg+,))] because 7 (X-I(Ys,\)) =7(S) > 7*(S) =7*(A-I(Ys,A)), and
TEN-I(Yg+,\) =7F(ST) > I (ST) =77 (A-I(Yg+,A)) by definitions of j and k. This implies that
we have 7/(x) > 7%(z) for all z < 2/, and 7/ (x) < 7*(z) for all z > z’. As © — —o0, we know that

7 (x) > 7¥(z) iff 6; > ), because lim 7' (x) =6, for all i € S. Hence, we conclude that 6; > 6,. O

Tr—r—00
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Proof of Lemma 1. It suffices to prove that A\-I(Y, ) is increasing in A in the interval (0, 1].
To that end, we calculate the first derivative of A-I(Y,\) with respect to A as follows:

c Yeon v enfn x o) %
d(N-1(Y,)N) _1 Z via | ae50{0} A _ qesu{o} keSU{0} A
X =1 € S eYalh S eYaln

kesuio} q€SU{0} 4€SU{0}

keSu{o}
and for all A € (0,1], the numerator in the above expression is also positive. Hence, we have
d(N-I(Y, )
dA
Proof of Proposition 5. Assume without loss of generality that there exists A’ € (0,1] at

Y.
The denominator is clearly positive. Since <ln< S eV ’\> —;) > 0 for all ¢ € S U {0}

> 0, implying that A-I(Y,\) is strictly increasing in A € (0, 1]. O

which the optimal choice of product switches from one product to another. (If A’ does not exist, then
the optimal product is the same for all A € (0, 1], and thus we are done.) Suppose these two products
are indexed by j and k, or more formally, arg max{r’(\' —¢€)} = j and argmax{n’(\' +¢€)} =k for
sufficiently small € > 0. By Proposition 2, bo’lcilsof these products are in tfég set B’. Our aim is to
show that 6; > 6, which implies that j <k due to the order of products in the set E'.

Fix M =m(Y,m,\). Define 7/ (z) and 7*(z) as in EC.7 and EC.8. Following similar arguments
as in EC.9, we can show that 77(z) and 7%(z) intersect at a unique value of z. This intersection

occurs at z =X -I(Y,\) because
TN IY X)) =/ (XN)=7*N)=7"(N-I(Y,X)). (EC.10)

We have lim 7'(xz)=26; for all i € S. Hence, we have either one of the following cases:

1. 6, >19—;_;1d therefore 7/ (z) > 7% (z) Vo < N - I(Y,N) and 7/ (z) < 7%(z) Vo > N - I(Y,N).

2. 0; <0, and therefore 7/ (z) < 7% (x) Vo <X - I(Y,N) and 7/ (z) > 7% (x) Vo > N - I(Y,N).
We claim that case 2 cannot be true, and we show it by contradiction. Suppose that 6; < 6, and

therefore 77 (z) > 7" (z) for all x> X -I(Y, ). Then, consider the following equalities:

() =
T(\) =

TAI(Y,N) + PL(A-I(Y, A) - (m(Y,m,\) — M) (EC.11)

=N

M

FNI(Y,A) + PE(A-I(YL,N) - (m(Y,m, ) — M) (EC.12)

Since m(Y,m,\) is non-decreasing in A by the proposition assumption, the expression
(m(Y, m,\)—M ) in the above equations are non-negative for any A > \". Moreover, ; < 6, implies
that Y; <Y, by definition of E’, and therefore P4(\-I(Y,\)) > P5(A-I(Y,\)) for any A € (0,1].
Finally, case 2 implies that 7/ (X +¢€) - I(Y, (XN +¢))) > 7 (N +¢€) - I(Y,(XN +¢))). As a result,
plugging A = (N +¢) in (EC.11) and (EC.12) reveals that 7/ (X +¢) > 7%()\ +¢€), which contradicts
with the definition of j and k. Hence, case 2 cannot be true, implying that 6, > 0,. O

Proof of Proposition 6. We prove in two steps. First, we show that A’(S) — A*(ST) is
decreasing linearly in 3 > 0, which implies that A7(S) < A*(S*) for some large enough 3 > 0.
Second, we show that A7(S) > A*(S*) when B = 0. These together imply the existence of the
threshold 5’ > 0 and completes the proof.
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1. AJ(S)— A*(ST) is decreasing linearly in 3> 0.
We express A7(S) — A¥(ST) as follows:

AV(S) = AR(ST) =1 (8) —II°(S) — (TI"(S™) —11°(S ™))
= (14 8) (7 (S) —7*(S™)) = (PS(S) - m(Ys,mg, A) — PY(ST) - m(Ys+, mgs, \)).

We must show that 77(S) < 7%(ST). To that end, consider the following inequalities:

T™(ST) > 7/(ST) = (1= Pi(ST)) -0, + P4(ST) - (M(Yg+,mg+, \) +7) (EC.13)
> (1= P4(9)) -0, + P4(S) - (M(Y s+, mg+, A) +7) (EC.14)
> (1= P4(9)) -0, + P4(S) - (m(Ys,mg,\) +71) =77 (5) (EC.15)

where (EC.14) follows from Assumption 2 and the fact that Pi(ST) > Pi(S) for all i € S, and
(EC.15) follows because m(Y g+, mg+,A) > m(Ys, mg, A).

2. AI(S) > A*(ST) when 8 =0.

Let 8 =0. By Assumption 1, we know that A’(S) > 0, i.e., promoting the optimal product in S
is more profitable than no-promotion. If A¥(S*) <0, then A7(S) >0 > A¥(ST) and we are done.
Hence, we consider the case when A*(ST) > 0.

Since A7(S) > A*(S) by the optimality of product j when the assortment is S, showing
AF(S) > AF(ST) will be sufficient to prove that A(S) > A¥(ST). To that end, we write A*(S) as

oYk ( e—ctAI(S) e—CHAI(S)
-my, —

A*(S)

T eY0 4 ¥k 4 e—cHAI(S) eYo | e—c+AI(S) ST 4 ek 4 e—cHtAI(S)

) . (m(Ys,ms, )\) =+ T')
eYo . oYk “My _|_eYk . (mk — m(YS’m&)\) _ 7“) .e—c—i-/\I(S)

= Y0 - oV & e ctAI(S)) . (@Yo 1+ o—ctAI(S)
(eYo +e¥i + +

Fix M =m(Ys,mg,\). Define the function A(S) as follows:

e¥0 . eV .y +e¥h - (my, — M —r) e M)

A(5) = (€¥0 + &% +e—ctAI(9) - (%0 + e—ctrI(9))

(EC.16)

We will show that A(S) decreases as the assortment S expands. To that end, consider the func-
tion f:[I(Ys),I(Yg+)] = [€¥0 + e M) Yo 4 o=etMI(ST)] guch that = f(I) = e¥0 4 ¢~ =HM0),
Notice that z increases monotonically as I(-) increases, or equivalently as the assortment
expands. Hence, f(-) is a one-to-one correspondence between the sets [I(Ygs),I(Ys+)] and
[eY0 4+ e etM(S) Y0 4 o=e+MI(ST)] By plugging « in the RHS of (EC.16) we get:

e¥0 .Yk my + ek - (my — M — 1) - (x —e¥0)
(e¥r ) o

(EC.17)

In order to show that A(S) decreases as I(-) increases in the interval [I(Ys), (Y g+)], we will show
that (EC.17) is decreasing in z in the interval [e¥0 +e~¢TA1(5) @Yo 4 e=etMI(ST)] To that end, we

compute the first derivative of (EC.17) with respect to x as:

v e Yo 2Y},+Yp
_elhxfa(my — M —r)+2e"0(M +1)] + e kO (M + 1) (EC.18)
(eYk + :L‘)2 -2
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The denominator is clearly positive. We will argue that the numerator is also positive for all

z € [e¥0 4 e eTM(9) Y0 4 o=e+MI(ST)) Ty that end, it suffices to show that
[z(my, — M — 1) +2e"°(M +7)] >0 for all x € [e"0 + e “TM/(5) 0 —|—e_C+A‘I(S+)] (EC.19)

Since we consider the case when A*(S*) >0 we have the following:

AF(ST e¥k
(S ) :eYO —|—eYk +e*6+/\<I(S+) Ty
e—c+>\~I(S+) e—C+)\~I(S+)
@0 e et NIST) Yo 4o oot | (M(Y s+, mgs, ) +7) >0

Since m(Y g+, mg+,A) > M, by replacing m(Y g+, mg+,\) by M in the above inequality, we get

eYO + e—c+)\-1(S+) eYO + eYk + e—c+/\~1

oYk efc+x~1(s+) efc+)\-I(S+)
. m —
eY0 4 ¥k 4 e—cHAI(ST) k

(s+)> (M+7)>0

By plugging z = e¥0 +e~<*1(57) in the above inequality and some algebraic manipulation, we get
my > u - (M +r). This implies that -my — (z —e*0) - (M +r) > 0. Then, we can write
T

T-(mp—M—7)+e (M+7)>0 (EC.20)

Inequality (EC.20) implies that (EC.19) holds for all z <. To clarify, note that (EC.19) holds for
all z if (my — M —r) > 0. Otherwise, it holds for all x <z because (EC.20) guarantees it for z =z,
and the LHS of (EC.19) is decreasing in z. As a result, we showed that the expression in (EC.17)
is decreasing in x € [eY0 4 e~ (5 Yo 4 e*C“'I(Sﬂ], which in turn implies that A(-) decreases as
I(-) increases in the interval [I(Ys),I(Ys+)] (i.e., as the assortment S expands).

Thus we have A7(S) > A*(S) = A(S) > A(S+) > A*(S*) when 8 =0. O

Proof of Corollary 1 Let f'(-) denote the threshold /' in Proposition 6 as a func-
tion of the two assortments being compared. Choose (; = min{s’(S,S™),5'(S,5t")} and

» = max{f'(S,S*), 5 (ST,S5*)}. Part 1 and 3 follow by definitions of 8; and ;. For 8 > 3,

max{A*(ST),Al(ST)} > AJ(S). For § < B, max{AI(S), A*(ST)} > A(S*T). Combining two, we
have max{A7(S), A*(ST), Al(ST+)} = A¥(ST) for B, < B < B2, so part 2 holds.

Proof of Proposition 7. Let i*()\) =7 and i*(\) = k for ease of exposition. We will follow a
similar procedure to the proof of Proposition 6 and prove in two steps.

1. A7()) — AF()) is decreasing linearly in 8 > 0. It follows the same arguments as the first part
of the proof of Proposition 6 by replacing S and S+ with A and ), respectively.

2. A7(A) > AF(X) when 8 =0.

Assume w.l.o.g. that 3 )’ € [\, A] such that argmax{n’(\)} =j for all A € [, \'], i.e., the optimal
product to promote is j within the sub—intervz;ls [A,N'], and it switches to another product at

A= X, denoted by i*(N). We will show that A7()) > AJ(N) = ATV (X), where the equality holds

because 7 (XN) =" A)(X). (i*(N) and k are not necessarily the same product.) Since the same
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argument holds for any sub-interval in [, A\] and because A()()\) is continuous, we conclude that

AJ(A) > A¥(N). Define the following functions:

_ Yo . Y -mj + eYs. (mj _ m()\/) _ r) LeCTAI(N)

é()\) - (eYo + eYi + e*C+/\-I(A)) - (eYo 4 efc+)\-l(/\)) (EC-QU
Ay &l my el (my —m(d) —r) e o
( ) o (eYO +eYi 4 e—c+/\~1(k)) . (eYo + e—c+,\»1(A)) ( . )

Note that A(X) < A(A) for any \ € [, A], because m(\) is non-decreasing in A for A € [\, \] by
the assumption given in the proposition. We will now show that A()) is decreasing in A for
A €[\ XN]. To that end, consider the function f: [\, N] — [€¥0 + e ¢tAIQ) Y0 4 e=etN T gych
that x = f(\) = e¥0 4 et} (N Notice that x increases monotonically in A due to Lemma 1. Hence,
f()\) is a one-to-one correspondence between the sets [\, N'] and [e¥0 4 e~ =t2TQ) eYo 4 gt I(N)],

By plugging x in (EC.22) we get:

A(z)="° 0-eti-mjte j(;ag?li;)ﬁi)\) —1)-(z—e') (EC.23)

In order to show that A()) decreases in A for A € [\, V'], we will show that A(x) decreases in x for

z € [e¥0 e AT Yo 4 e etNT(N)] The first derivative of (EC.23) with respect to z is:

dA(z)  eVizfz(m; —m(d) —r) +2e"0(m(A) +1)] + e (m(A) +7)
dx (e¥i +x)2- 22 (EC.24)

The denominator is clearly positive. We will argue that the numerator is also positive and so
dA(x)
dx

< 0 because of the negative sign in front. To that end, it suffices to show that
[z(m; —m(A) —r) +2e"(m(A) +7)] >0 for all z € [e"? +e AT %0 4 e~etNIO] (EC.25)

By Assumption 1, we know that AJ(\) >0 for A € [\, \'], i.e., promoting the optimal product is

more profitable than no-promotion. It implies the following:

A(X)
i om, eYi . e—ctAI(N)

= €Yo 4 e¥i 4+ e—ctAI(N) B (eYo +e—c+>\~1(>\)) . (eYo +eYi +e—c+>\~I(>\)) -(m(

A)+7) >0 for all A€ [\ N]

By some algebraic manipulation, we get
e—CFAI(N)

Since m(A) <m(A) for all X € [\, N], inequality (EC.26) implies

e CTAI(N)

By plugging x in (EC.27) and some algebraic manipulation, we get

z-(my—m(A) —r)+e(m(A)+r) >0 for all z € [e'0 +e T2 ¥0 4 e_C“/'I(’\,)] (EC.28)
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Inequality (EC.28) implies that (EC.25) holds for all z € [e¥0 4 e~ “tATQ) Yo 4 =+ ()] Hence,

A(z) is decreasing in z in that interval. Then we have the following sequence of inequalities:
AJ(X) = A (&0 + e T 5 (%0 4 eV TOD) > A (%0 4 e~V 1) = AT (V) = AT ().

The first inequality follows as A(x) is decreasing in z and (e¥0 + e “F21V) < (¥ + oot (’\,)).
The second inequality follows by the definition of A(-) and A(-). Since the same arguments can be
made for all such sub-intervals in [\, A], we conclude that A7(\) > A*()\) when 8= 1. O

Proof of Proposition 8. Let i*(c)=j,i*(¢) =k, and m(Y,m,\) = M for ease of exposition.
We will follow a similar procedure to the proof of Proposition 6 and prove in two steps.

1. AJ(c) — A¥(€) is increasing linearly in 3 > 0. It follows the same arguments as the first part
of the proof of Proposition 6 by replacing S and ST with ¢ and ¢, respectively.

2. Ai(c) < A¥(¢) when 8 =0.

Assume w.lo.g. that 3 ¢ € [c,¢] such that argmax{r'(c)} = j Ve € [cc] and
argmax{7'(c)} = i*(c) # j for c € [¢,c' + ¢ for some l%:mall) e > 0. We will show that
Ajl(egs) < AI(¢) = A7) (), where the equality holds because 7 (¢/) = " (<) (¢/). (Notice that i*(¢')
and k are not necessarily the same product.) Since the same argument holds for any sub-interval in
[c,] and AU)(c) is continuous, we can conclude that A7(c) < A¥(¢). Define the following function:

A(c):= '0-e'i my+e¥i - (my — M —r)-e M
(eYO + eYj + e—c+)\~I) . (GYU + e—c+)\~1)

: (EC.29)

which equals A’(c) for 3= 1. We will show that A(c) is increasing in ¢ for ¢ € [¢,¢/]. To that end,
consider the function f : [¢,¢] = [€¥0 4+ e TN Y0 4 e~¢tM] guch that = = f(c) = "0 4+ et
Notice that x decreases monotonically in c¢. Hence, f(c) is a one-to-one correspondence between
the sets [¢,¢] and [€¥0 4+ =<+ Y0 4 e~ By plugging z in (EC.29) we get:

A e omy+e¥i - (my— M —r) - (z—e'0)
(z) = (¥i+x) -z

(EC.30)

In order to show that A(c) increases in ¢ for ¢ € [¢,¢/], we will show that A(z) decreases in z for

x € [0 e @A oY +e <] To that end, we compute the first derivative of (EC.30) as:

dA(z) e¥iz[z(m; — M —r)+2e"0(M + 1)+ e*i ™0 (M + 1)
=— , (EC.31)
dx (e¥i 4+ 2)2- 22

The denominator is clearly positive. We will argue that the numerator is also positive and so
dA(x)
dx

< 0 because of the negative sign in front. To that end, it suffices to show that

[w(m; — M —7)+2¢"(M +r)] >0 for all z € [ + e AN QYo 4 gmetA (EC.32)

—c+AT1

It follows from Assumption 1 that m; > - (M +r) for all ¢ € [¢,c]. By plugging

e¥o fe—ctAl
x in and some algebraic manipulation, we get x - (mj - M — T’) + e¥0 (M + r) > 0 for all
z € [0 4 et Y0 4 e~¢tM] This implies that (EC.32) holds for all z in the interval

/ A . . . . . .
[¥0 + e=¢ M Y0 4 e7¢FA] Hence, A(x) is decreasing in x in that interval. Then, we can write
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Ai(c) = Ae¥o +e=¢M) < A(e¥0 + e~ M) = Ad(¢) = AT ()(¢). The inequality follows because
A(z) is decreasing in x, and (e¥0 +e~¢ M) < (Y0 4+ e ¢t ), Since the same arguments can be
made for all such sub-intervals in [c, ¢], we conclude that A7(c) < A¥(¢) when 3=1. O
Proof of Proposition 9. Suppose we have two products, ¢ and j, such that Y; > Y; and
m; > m;, or equivalently, product ¢ dominates product j. Our aim is to show that product j is
never optimal to promote.
Let I = P} - (m(Y,m, \) + 7). We have II* = (1 + 8¢,) (P3 - m, + (1 — P%) - 1I°) Vx € S.

We consider two cases separately: (m; >1II°) and (m; <II°). If (m; > I1°), we have
[V = (14 B¢;) (Ph-m;+ (1= P})-TI°) < (1+ f¢y) (P, - mi+ (1= Pp)-T1°) =TI'  (EC.33)

The inequality holds because m; >m;, P, > P}, m; >11° and ¢; > ¢;, and the inequality is strict
because we have assumed no two products ¢ and j have m; =m; and Y; =Y. Therefore we either
have m; >m; or P}, > P}, or both.

Next consider the case where (m; <IIY). Since m; <m; <II°, we have 7/ <II". This also implies
that TV = (14 B¢;)77 < (14 Bdmas)II° < IT¥ where product k is as defined in Assumption 3. Hence,
it is never optimal to promote the dominated product j. ]

Proof of Proposition 10. Because of the optimality of i*(r;) for r =r; and of i*(ry) for
r=ry, we have IT" ")) (ry) — II7°("2) () > 0 and IT*" "2 (ry) — 117" (") (1) > 0. Adding these inequali-
ties, we get IT*" (1) () =TT ("2) (4 ) - IT*" ("2) () — IT¥ ") (,) > 0. By substituting using the definition

of II and simplifying, we find that the following is an equivalent inequality:

BR800 ) = PE U+ Bio)| 472 [ X (14 B0 0) = PA 1+ i) | 20

This implies that (r, — TQ)PZ*(“)(l + Bix(ry)) = (11 — TQ)PX(TZ)(l + B¢i=(ry)) and therefore that
P14 Bbisry)) = P4 Bdix(ry)) because 1 > 1s. O

EC.2. Simulation Support for the Results in Section 5
We ran simulations to verify the results in Section 5 (Propositions 6,7,8) when comparing categories
that are roughly similar but not identical. In particular, we considered all pairs of the categories

we used in our earlier numerical analysis in Section 4 and Appendix B. Specifically, we obtained

(100

9 ): 4950 pairs of categories. Then, we considered difference in one parameter (namely assortment

size |.S|, customer heterogeneity A, and transit cost ¢) at a time in the following way: For each pair,
we set the value of the parameter under consideration high for one of the categories and low for
the other one. All the other parameters are set to the medium level as described in Appendix B.2.
Proposition 6 holds for more than 95% of the instances, whereas Propositions 7 and 8 hold for all
instances. Hence, the choice of category to promote pivots on the demand expansion parameter 8

as suggested by these results even if the categories are roughly similar.
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