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This appendix reports the following additional analyses and robustness checks:

1. Showing that an alternative sorting on advertising growth produces average portfolio

returns that are similar to those obtained for the investment in brand capital portfolios

reported in the main text;

2. Reporting of additional results from the model that complement the analysis in the

main paper. In particular, we provide a value decomposition formula to explicitly link

investment in brand capital and the firm’s brand capital stock to the firm’s market value.
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1 Advertising growth portfolios

In the main text, we focus on the link between investment in brand capital and stock returns.

This investment rate depends on the measure of the brand capital stock, which in turn requires

a procedure to measure this stock variable in the data. In this section, we show that a closely

related alternative measure, advertising growth, produces very similar results.

[Insert Table 1 here]

Table 1 reports the average excess return of five portfolios sorted on advertising growth.

The average excess returns of the advertising growth portfolios are decreasing in advertising

growth, which confirms the results in Lou (2011) and is consistent with the results for the

investment in brand capital portfolios. The spread in the returns of these portfolios is −5.3%

per annum, which is close to the spread in the returns across the investment in brand capital

portfolios (−5.22%). This result confirms that the previous results on investment in brand

capital portfolios are not driven by the particular construction of the stock of brand capital

variable.

2 Brand capital and firm value

To help understand the empirical links between investment (in both physical capital and brand

capital) and firm value in a clear manner, it is useful to examine a simplified version of the model

considered in the main text that allows for a closed form expression of the firm equilibrium

market value as a function of firm characteristics. Proposition 1 states the result from this

decomposition.

Proposition 1 (Firm Value Decomposition) If γ = 1/ε, capital adjustment costs are

symmetric (θk = θ+k = θ−k ), and there are no irreversibilities in brand capital, no fixed-operating

costs (f = 0) and no external financing costs (Λt = 0), the ex-dividend market value of the firm

Pt is given by

Pt =

(

1 + θk
It
Kt

)

Kt+1

︸ ︷︷ ︸

Market value of physical capital

+

(

1 + θb
At

Bt

)

Bt+1

︸ ︷︷ ︸

,

Market value of brand capital

(1)

Proof. See Appendix A below. Under these assumptions, the operating profit function and

the adjustment cost function are both homogeneous of degree one. Then the market value

decomposition follows from Hayashi’s (1982) result extended to a multi factor inputs setting.
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According to equation (1) in Proposition 1, the market value of the firm reflects the market

value of both its physical capital and brand capital inputs. Thus, naturally, the market value

of the firm exceeds the value of its physical capital input. As standard from Q-theory, the

shadow price of each capital input (the multiplicative term in front of each capital stock) is

an increasing function of the investment rate: higher observed investment rates are associated

with higher market values of the corresponding capital input. This result follows directly from

the first-order conditions for investment. Firms invest in advertising (physical capital) until the

marginal benefit (shadow price) of one additional unit of investment is equal to its marginal

cost, which is an increasing function of the brand capital investment rate given the properties

of the adjustment cost function.

Intuitively, Proposition 1 states that the quasi-fixed nature of physical and brand capital due

to adjustment costs allows firms to extract rents from the capital inputs and make operating

profits. Since the benefits of brand capital (like physical capital) accrue over time, but the cost of

expanding it is paid up-front in the form of advertising expenditures and increasing adjustment

costs, the present discounted value of future benefits must make up for these increasing costs.

In turn, this implies that installed brand capital is valuable to the firm.
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A Proof of Proposition 1

Define the vector of state variables as st = (kt, nt, Kt, Bt) where Kt is the firm’s current capital
stock, Bt is the firm’s current brand capital stock, xt is the current period aggregate productivity
shock, and zt is the current period firms’ productivity shock. In Proposition 1, with γ = 1/ε
and no operating costs (f = 0), the operating profit function is homogeneous of degree one
given that:

Πt = ∂Πt/∂Kt ×Kt + ∂Πt/∂Bt ×Bt. (A1)

In addition, in Proposition 1 the adjustment cost function is also homogeneous of degree one
and there is no external financing costs (Λt = 0). Finally, without asymmetries (θk = θ+k = θ−k )
nor irreversibilities in the adjustment costs, the total adjustment cost function is given by:

Ct ≡ C(It, Kt, At, Bt) =
θk
2

(
It
Kt

)2

Kt +
θb
2

(
At

Bt

)2

Bt. (A2)

Because C(It, Kt, At, Bt) is constant returns to scale in (I,Kt, At, Bt), we have

C(It, Kt, At, Bt) = ∂Ct/∂It × It + ∂Ct/∂Kt ×Kt (A3)

+∂Ct/∂At × At + ∂Ct/∂Bt ×Bt

Let qkt and qbt be the Lagrange multipliers associated with the law of motion of the capital
stock constraints. We can write the Lagrangian of the firm’s maximization problem as

V (st) (A4)

= Et

∞∑

j=0

Mt,t+j{[Πt+j − It+j − At+j − C(It+j , Kt+j, At+j , Bt+j)]

− qkt+j [Kt+j+1 − (1− δk)Kt+j − It+j ]

− qbt+j [Bt+j+1 − (1− δb)Bt+j −At+j ]}

The first-order-conditions for It, At, Kt+1, Bt+1 and Lt are

qkt = 1 + ∂Ct/∂It (A5)

qbt = 1 + ∂Ct/∂At (A6)

qkt = EtMt,t+1[∂Πt+1/∂Kt+1 − ∂Ct+1/∂Kt+1 + (1− δk)q
k
t+1] (A7)

qbt = EtMt,t+1[∂Πt+1/∂Bt+1 − ∂Ct+1/∂Bt+1 + (1− δb)q
b
t+1] (A8)

∂Πt/∂Lt = Wt. (A9)

Transversality conditions for Kt+1+j and Bt+1+j are

lim
j→∞

EtMt,t+jq
k
t+jKt+j+1 = 0 (A10)

lim
j→∞

EtMt,t+jq
b
t+jBt+j+1 = 0 (A11)
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The firm’s cum dividend market value is given by

V (st) = P (st) +Ot. (A12)

where P (st) is the firm’s ex dividend market value.
Substituting the definition of Ot, we have

V (st) = P (st) + Πt − At − It − C(It, Kt, At, Bt). (A13)

Recursively substituting the law of motion of capital constraints, and equations (A1), (A5)-
(A8) and (A3) on equation (A4), we get:

V (st)

= Πt − ∂Ct/∂Kt ×Kt − ∂Ct/∂Bt × Bt + qkt (1− δk)Kt + qbt (1− δb)Bt

− lim
j→∞

EtMt,t+jq
k
t+jKt+j+1 − lim

j→∞

EtMt,t+jq
b
t+jBt+j+1

= Πt − ∂Ct/∂Kt ×Kt − ∂Ct/∂Bt × Bt

+ qkt (1− δk)Kt + qbt (1− δb)Bt

The last equality follows from the transversality conditions (A10) and (A11). Together with
equation (A13), we have

P (st) + Πt − It −At − C(It, Kt, At, Bt)

= Πt − ∂Ct/∂Kt ×Kt − ∂Ct/∂Bt ×Bt

+qkt (1− δk)Kt + qbt (1− δb)Bt

After re-arranging the previous expression using equations (A3), (A5) and (A6), we get

P (st) = qktKt+1 + qbtBt+1 (A14)

and using the functional form of the adjustment cost function in (A2) we get

P (st) =

(

1 + θk
It
Kt

)

Kt+1 +

(

1 + θb
At

Bt

)

Bt+1 (A15)

Q.E.D.
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Table 1 : Brand capital and asset prices

This table reports the time-series averages of the characteristics of five portfolios sorted on advertising growth.

The table reports the portfolio level mean excess returns (per annum, in percentage, and in excess of the risk

free rate) denoted as Ret, with the corresponding heteroscedasticity-and-autocorrelation-consistent t-statistics

([t]). The data is for the period from July 1975 to June 2010.

Portfolio Low 2 3 4 High H-L

Advertising Growth Portfolios
Ret 7.86 8.41 7.02 6.81 2.58 −5.28
[t] 2.22 3.14 2.55 2.25 0.61 −1.85
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