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ABSTRACT

This study demonstrates that, in two periods, the total profit of a firm in product market
competition decreases with a leading indicator that emphasizes consumers. While
previous studies in the management accounting literature have suggested that leading
indicators are useful for predicting firms’ future profits, few studies have theoretically
investigated this topic. Therefore, we explore the usefulness of leading indicators to
improve firms’ long-term profit using a game theoretical approach. Consistent with
empirical evidences, our model analysis demonstrates that a leading indicator improves
firms’ profits in the second period, while it harms first-period profit and total profit due
to excessive supply in a specific economic environment.
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1. Introduction

The choice of performance indicators is an important issue when designing performance
evaluation systems in companies. In management accounting, the performance evaluations of
internal employees are important, and furthermore, the managers of the company are recognized
in the proxy statement. Recently, stakeholders can easily access information about performance
evaluation systems of a company’s managers via the disclosure of the integrated report. This report
does not reveal the performance indicators or their weights but discloses information about goal
achievement and managerial compensation. For example, Coca Cola Ltd. uses short-term
performance indicators (net operating revenue and operating income) and long-term incentive
plans (net operating revenue, earnings per share, free cash flow, and total shareowner return
modifier) to evaluate managers.'

From the example of Coca Cola Ltd., it is evident that company owners attempt to control
managers’ behavior by using performance indicators in practice. Decisions about performance
indicators and the weights placed on them are important as these decisions affect the behavior of
managers through compensation contracts. For example, when a manager is evaluated only in
periods of corporate social responsibility (CSR) activities, the manager will not focus on the firm’s
profit and perform in such a way as to enhance CSR via social activities. Additionally, when
managers are evaluated only by financial performance, they will not focus on customers and instead
pursue short-term profits.

In management accounting, considering the balance between short-term and long-term
decisions, it is important to manage the firm-wide performance. A Balanced Score Card (BSC)
with multi-level performance indicators is a typical way that companies incorporate short-term and
long-term decisions into company strategy. Additionally, manager performance evaluations based
on multi-indicators (except for BSCs) are used in many companies to maintain a balance between
short-term and long-term decisions, as an example of a proxy statement. When a company
improves the stability of long-term profits, the value and reputation of the company will also
improve in the long-term, which promotes company sustainability.

Thus, leading indicators are frequently adopted as long-term performance indicators in
practice. For example, customer satisfaction or complaints affect the retention rates of products or
services and are important for improving companies’ future financial performance. Empirical
management accounting research has emphasized on the importance of these non-financial,
consumer-oriented performance indicators. For example, Ittner and Larcker (1998) finds that
customer satisfaction does not only predict future profits at the business-unit level, but it also leads
to the future performance at the firm level. Banker et al. (2000) demonstrates similar evidence in
hospitality firms by analyzing archival time-series data. In Banker et al. (2000), customer
complaints provide meaningful information about a company’s future profits. This empirical
evidence suggests that non-financial customer-oriented indicators can predict firms’ future profits.

Ittner and Larcker’s (1998) findings have important implications about the choice of managers’
performance indicators. If performance indicators related to customers or consumers can predict
tuture profits at the firm level, establishing customer-oriented performance indicators for managers
can lead firms’ future profits and help managers avoid myopic behavior. Therefore, indicators related

! We obtained this information from Coca Cola’s Proxy Statement for 2019, p. 11 (Last accessed, November 5, 2021)
https://www.sec.gov/Archives/edgar/data/21344/000120677419000735/ko_courtesy-pdf.pdf.



Hamamura: Does a Leading Indicator Related to a Customer Improve a Firm’s Profit? 3

to customers are effective for controlling the behavior of firm managers by encouraging them to
take a longer-term approach.

In prior management accounting research, Ittner and Larcker (1998) and Banker et al. (2000)
empirically indicate improvements in future short-term profits by considering indicators related to
customers. Therefore, prior literature has found that indicators related to customers lead firms’
short-term future profits rather than long-term total profits. Certainly, one may infer that
improvements in a firm’s profits enhances future firm value and the firm can then return this profit
to shareholders. However, when a shareholder elects to hold onto stocks, they are interested in the
firm’s long-term total profit. A shareholder would prefer that a firm maintains stable profits to
maximize the total profit in holding stocks, and therefore, this study focuses on firms’ total profit
in the long-term and analyzes the usefulness of the leading indicator. Based on the above discussion,
this study considers the following research question (RQ):

RQ: Does a non-financial leading indicator related to a customer theoretically improve the total
profit of a firm with product market competition?

This study considers the RQ using a game theoretical approach, which assumes product market
competition. In this case, one can infer that contract theory provides useful insights to study
performance evaluation, as it considers internal control by assuming a principal-agent problem.
Dutta and Reichelstein (2003) employes contract theory to analyze the effectiveness of non-
financial indicators as leading indicators, assuming a two-term contract. However, many firms face
product market competition in practice, and this factor tends to be overlooked in the management
accounting research. For example, assuming a BSC approach, when a firm incorporates multi-
indicator performance evaluation into its strategy, a game theoretical approach that assumes
product market competition is compatible, as strategies are affected by competitor decisions in a
product market. To reinforce this fact, prior studies have analyzed managers’ performance
evaluations, assuming product market competition. For example, Vickers (1985) and Fershtman
and Judd (1987) used a delegation game in their analyses from a managerial viewpoint. Furthermore,
some studies examined managers’ optimal performance indicators under product market
competition (e.g., Miller and Pazgal 2005; Ritz 2008; Matsumura and Ogawa 2014; Hino and
Zennyo 2017; Hirose et al. 2020 ). Additionally, based on a delegation game, several studies have
analyzed relative performance evaluation, which is a significant performance evaluation topic in
management accounting studies (e.g., Fumas 1992; Aggarwal and Samwick 1999; Miller and
Pazgal 2001,2002; Jansen et al. 2009; Hamamura 2021,2022,2024; Hamamura and Ramani 2023).
The above studies have explored the optimal performance evaluation system to include competitor
profit in managers’ objective functions. The improvement of competitor profit directly affects
managerial performance in these studies. However, this study assumes a customer indicator as the
performance indicator, which is different from their approach.

In accounting studies, Hamamura (2019) considers competitor’s profit as an additional
performance indicator. When a positive weight is placed on a competitor’s profit, it is related to
firms tacitly cooperating to enhance the product market by considering overall industry profits.
Hamamura (2019) interprets a case in which a manager is evaluated using a BSC and can affect
the future profits of an industry and their own firm by considering industry profits. It is obvious
that enhancing industry profits will have a positive effect on the future profit of the industry and
on one’s own firm. Increased industry profits lead to increased market size, and firms can obtain
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higher profits in a larger market. Hence, Hamamura (2019) explores the long-term behavior of
managers.

Moreover, several studies have analyzed objective functions, including consumer surplus; these
studies are different from the relative performance evaluation research. Arya et al. (2019) conducts
pioneering research in accounting, exploring disclosure decisions in cases where managers
emphasized consumer surplus. Considering consumer surplus means emphasizing performance
indicators related to the customer. Therefore, this study examines manager contracts with owners
who use consumer surplus as a leading indicator and compares those cases to non-leading indicator
cases, assuming the same performance indicators as in Arya et al. (2019).> When the profit in the
consumer surplus case is less than the profit in another case, the adoption of a leading indicator
does not improve the total profit of a firm in this model.

We assess the usefulness of including consumer surplus in the objective functions, assuming
quantity competition and a two-period game. Consequently, in equilibrium, the main model
demonstrates that each firm includes consumer surplus in the objective functions as a leading
indicator in a specific economic environment. However, this equilibrium is not Pareto efficient in
the specific economic condition. As the adoption of a leading indicator enhances demand-
enhancing investment in the first period and remains in effect in the second period, the profit in
the second period will improve. However, the profit in the first period will decline because the
manager has an incentive to exceed supply and investment by emphasizing consumer surplus in a
specific economic environment. As the balance of these trade-off effects is altered by exogenous
variables, the total profits of firms in two periods decline in a specific economic environment.

A crucial factor in this outcome is excessive supply, which arises from product market
competition because firms attempt to obtain large market shares by a credible threat. Certainly,
while excessive supply increases the total cost of production and investment, the reduction in price
from excessive supply has a serious effect on firm profit in our model. Hence, the adoption of a
leading indicator has an impact on product market competition and an owner chooses a
performance indicator by considering competition. While managers ordinarily exercise customer-
friendly management techniques to improve customer-oriented performance indicators through
costly investments, our result is obtained from the impact of excessive supply. This study considers
that investments that continue to have demand-enhancing effects in the next period represent long-
term benefits from the investment. When the investment does not have an impact on future
demand functions, we can demonstrate our important result. Without an investment that continues
to have this demand-enhancing effect, the model of this study is the choice of performance
indicator, which is not related to long-term benefits. Hence, this study considers investment that
continues its demand-enhancing effect in the next period.

This result has some implications for the choice of performance evaluation in management
accounting research. Obviously, future profit is improved by a leading indicator, as shown by Ittner
and Larcker (1998) and Banker et al. (2000). However, excessive competition may arise if a leading
indicator is adopted in the first period. Consequently, the profit in the first period with the leading
indicator will decline, and therefore, owners should carefully adopt a leading indicator depending
on the economic environment.

2 This objective function, which is considered by Arya et al. (2019), has been analyzed in the economic research as a
delegation game (e.g., Chen et al. 2016; Hino and Zennyo 2017; Kim et al. 2019).
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2. Basic model

We consider a two-period model. There are two firms, Firms 1 and 2, in a final product market,
and they engage in quantity competition. In the first period, both firms decide on costly investments,
which have the effect of enhancing demand (e.g., advertising). The demand function of firm i in
the first period is as follows:

pan=a+l+vl—qi1—qj, (1)

where p;; is the market price of firm i in period t € {1,2}, q is quantity, I is demand-
enhancing investment, and a is positive constant. Hereafter, we represent (i,j) = (1,2), (2,1).
Additionally, y € (0,1] represents the spillover effect, which is the competitor’s demand-
enhancing investment. Advertising does not have a perfect spillover effect on the competitor’s
product. Hence, this study assumes imperfect spillover.

In the second period, investments in the first period remain at the discount rate r € (0,1], as
follows:

piz =a+r (i +vl) — iz —aja. )

It is important that the investment effects of the first period remain in the second period because
the demand-enhancing effect of advertising remains even after the investment. Hence, we assume
the demand-enhancing effect imperfectly remains in the next period. If this study does not assume
a remaining effect, decision-making in the second period does not involve a relationship between
periods. Without the remaining effect, it does not make sense to analyze the long-term model; this
study assumes this effect.

Both firms produce and sell the final product with marginal cost c. This study assumes
marginal cost ¢ to be 0 for simplicity. The profit function of firm i in the first period is as follows:

1
T = Pirqin — Ekliz 3)
where kI?/2 is the investment cost and k > 0 is efficiency of the investment. In the second
period, both firms do not invest to enhance demand. Hence, the profit function of firm i in the
second period is as follows:

iz = Pi2Qi2, (4)

This study assumes that owners delegate decision rights of the quantity in the product market to
managers.

While the owners aim to maximize total profit Il; = m;; + m;,, manager performance is
evaluated by owners using other performance indicators. Based on previous delegation game studies,
the manager is evaluated by the objective function O;;, which is chosen by the owner. This study
assumes that the contract between the owner and manager is renewed in every period. Hence, the
manager is a short-run player who maximizes objective functions in every period to obtain high
compensation. Here, we assume the objective function of firm i’s manager in the first period is as
follows:
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0y = mig + a;CSy, ©)

where CS, is the consumer surplus in period t and the weight placed on the consumer surplus,
a € (0,1], is the exogenous variable. This study assumes CS; = ((q1:)% + 2G1:92¢ + (§20)%)/2
in period t, based on Dixit (1979) and Singh and Vives (1984). Therefore, the owner evaluates the
manager considering consumer surplus in the first period. The weight placed on the consumer
surplus is an exogenous variable as it is not important to choose the level of a, while it is important
whether @ # 0 in this study. Hence, this study assumes the level of @ to be an exogenous variable
and chosenby a # 0 or a = 0.

Prior literature proposed that when the emphasis is on the consumer or customer, it enhances
firms’ future profits (e.g., Ittner and Larcker 1998). This study analyzes whether the profit of the
second period and the total profit are improved by emphasizing consumer surplus (& > 0) in the
first period. In the second period, the owner would want to maximize the profit after adoption of
the leading indicator and prior literature considers only financial performance as an independent
variable (Ittner and Larcker 1998; Banker et al. 2000), this study assumes that the manager is
evaluated only by profit in the second period. Hence, the manager of firm i in the second period
is evaluated by the following objective function:

Oi2 = Pi24i2. (6)

The timeline of this model is as follows: in the first period, the owners decide whether a # 0 or
a > 0 on date 1. Next, on date 2 in the first period, managers decide on the demand-enhancing
investment and quantity in a product market. On date 3 in the first period, managers are rewarded
by the owner. In the second period, managers decide on the quantity of the product on date 1. On
date 2 in the second period, managers are rewarded by the owner. This study assumes all the
endogenous variables are observable after the decision. The notations are presented in Table 1.

Here, with exception of the analysis in the monopoly case, this study specifies a, k,a, as a; =
a, =a, k=1,and a=1 for simplicity in our main analysis. These specifications do not
seriously impact the outcome of this study, and it is difficult to analyze and interpret the outcome
without these specifications. Additionally, when a; = a; =a, k=1, a=1, 0 <a <1/4,and
0 < a <y are satisfied, all outcomes are positive in our model. In this study, we consider our model
under the following assumptions.
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TABLE 1. NOTATIONS

Short-term profit

Total profit for a firm in two periods

Objective function of managers

Subscript that indexes a player

Subscript that indexes a firm other than player i

Subscript that indexes period (t € {1,2})

Retail price

Quantity

Demand-enhancing investment

Consumer surplus

Weight placed on consumer surplus (a € (0,1])

Efficiency of investment greater than 0

Discount rate of investment in the second period (r € (0,1])
Positive constant greater than 0

Spillover effect, which is the competitor’s demand-enhancing investment (y € (0,1])
Leading indicator case

No leading indicator case

Performance indicator chosen by the owner (PI € {L, NL})

N=< s ~ ~ 9 92'\4%*& N e =

2 &

Parametric Assumption. This study specifies @, k,a, as ay =a, =a, k=1, and a=1. In
addition, we assume that 0 < @ < 1/4,and a <y to ensure positive outcomes in our model.

We present the reason for this assumption in the Online Appendix.

The leading indicator in this study may not correspond to that in prior studies because prior
empirical studies do not analyze consumer surplus as a leading indicator (e.g., Ittenr and Larcker
1998; Banker et al. 2000). However, we consider the consumer-related indicator (one of the leading
indicators) as prior studies considered it, and consumer surplus is a consumer indicator because
improving consumer surplus increases the utility for consumers. Prior studies have interpreted a
firm that emphasizes consumer surplus as a customer-friendly firm (e.g., Ying, Li, and Xuemei
2015). Therefore, this study assumes that consumer surplus is an indicator related to customers.

3. Monopoly case

First, before analyzing the basic model, we explore the impact of the leading indicator on total
profit in the monopoly case. It is important to analyze the monopoly case, because it is one of the
benchmark cases of our model. In this case, we consider the demand function in the first period as
follows:

pr=a+1—qq, (7)

In addition, the demand function of the second period is as follows:
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py=a+rl—q, (8)

In this case, consumer surplus that is included varies as CS = (g;)?/2, because this firm does not
have competitors and the quantities of this firm directly impact consumer surplus. In the monopoly
case, we consider the endogenous decision of a before the decision of 1.

By backward induction, we obtain the following outcomes:

1

™M=
1—0!;

1
qf/l:l_ai
qM=1+r—a
27 21-a),
pi' =1, )
pM:1+r—a
2721 -a),
oM 1-2«a
L7 2(@-1)2,

2
7TM=(1+r—oz)
27 4(1-a)2.

Because when a < 1/2 is satisfied, all outcomes are positive, the Parametric Assumption ensures
the positive outcome in this case.

In this case, we consider MM = 7} + w}! and analyze ™ — ™ |,_,. From the analysis,
M >n" |, is  satisfied  under O<a<1/2 and -1-a)/2—a)+
J(@ +2a—a?)/(2 —a)? <r < 1. This outcome implies that the monopoly firm adopts the
leading indicator when the remain effect of the investment is large. We summarize this outcome as

a following lemma.

Lemma 1. In the monopoly case, under 0<a<1/2 and —-(1-a)/2-a)+
JA +2a—a?)/(2—a)? <r <1 the leading indicator is adopted by the owner.

This section confirms that the positive effect of the leading indicator is important and the
usefulness of the long-term behavior coincides with prior management accounting studies (e.g.,
Banker et al. 2000; Ittner and Larcker 1998). The next section considers the impact of competition
on a firm’s total profit in two periods with the leading indicator.
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4. Leading indicator harms total profit under duopoly competition

In this section, we analyze the basic model that was constructed in Section 2. First, we consider
the case in which both firms choose @ = 0 case as Case 1 and a > 0 case as Case 2. After that,
we compare the total profit of Case 1 to that of Case 2 and demonstrate the combinations of payoft
in these cases. In addition, endogenously chosen @ (@ >0 or a = 0) is analyzed in the next
section.

4.1. Case 1: Each firm is evaluated only by profit

First, by backward induction, we identify the equilibrium strategies and profit as follows.

JINLAL) _ 1
2-vy,
winLy 1
i1 - 2 %
(NLNL) _ 2—y+r(1+y)
2 32-vy)
wLnL 1
i1 - 2 — Y (10)
(NLNL) _ 2—y+r(1+y)
2 32-v)
Loy 1
1 22 -7v)?,
2
L NLNL) _ (2 —y+r(1+ V))
2 912 -v)? ,

where superscript (NL,NL) represent the case in which both firms do not use the leading
indicator in the performance evaluation of managers. Hereafter, combinations of the performance
indicator, PI, of firm i and j are denoted as (PI;, Pl;). Representing the case with the leading

indicator as Pl = L and without the leading 1nd1cator as Pl = NL. Additionally, II (NLNL) 5
defined as l-NL L) — nl(iv LNL) 4 (NL NL) Here, when the Parametric Assumption is satlsﬁed all

outcomes in this section are pos1t1ve

4.2. Case 2: Both firms are evaluated by the leading indicator

We solve the model with the a € (0,1] case. By backward induction, we consider the quantity
decision in the second period. Differentiating the objective function of firm i in the second period,
we obtain the first order condition as follows:

2

qi2(qj2) = (11)
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From this outcome, we obtain the optimal strategy of firm i in the second period.

1+7 (@ -9 -1 -2p)
3

qiz = (12)
From Eq. (12), when y satisfies 0 <y < 1/2, the quantity of firm i decreases as the
competitor’s investment increases.

Next, firms decide the level of investment and sales quantities in a product market. Hence,
considering the quantity and investment decision in the first period and obtaining the best response
tunction of firm i toward the competitor’s strategy is as follows.

1-(1—-a)q, +1;+v];
2—a

qi1(qj1. 11 1;) =

)

;(qi1) = qi. (13)

From this outcome, we obtain

.(L'L) = —1
Aia 2—-2a-—y,

(L'L)=2—2a—y+r(1+y)

Giz 32-2a-y)
I.(L'L) = —1
t 2—2a—vy,
1-2a
L)
o = — 14
pll 2 _ Za _ ,y, ( )

ay _2—2a—y+r(l+y)
32—-2a—-y)

n T2 -za-y?
2
wL) (2 —2a—-y+r(1+ y))

i2 9(2 — 2a — y)?

s

s

’

where superscript (L,L) represents that both firms adopt the leading indicator. Because when «a
satisfies 0 < a < 1/4, all outcomes of this model are positive, under the Parametric Assumption,

we obtain the positive outcomes. Additionally, we define l'[fL’L) = Tl.'l(f B4 Trg“ 2
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4.3. Comparing Case 2 with Case 1

Here, we compare the total profits of Cases 1 and 2. First, consider n(g]L L) _ z(Lz 2
(NLNL) _ - (LL)
T[L 2 12
_ 4ra(1+y)(r(1+y)(2 —a—-y)+(2- y)(Z—Za—y)) (15)

92 —y)?(2 — 2a —y)?

From Eq.(15), m (NL N < 7T(L 1) is obtained. Therefore, the leading indicator improves the future
profit of firms in our model and we obtain the following lemma:

Lemma 2. In product market competition, the profit of the second period improves from the
leading indicator in the first period.

(NL NL) _ (L)
i1

Additionally, under the Parametric Assumption, we consider 7; as follows.

L (NLNL) _ (WL _ 202+ a -3y +y?)
1 1,1 (2 — ]/)2(2 —2a — V)Z

> 0. (16)

We obtain the following lemma from this outcome.

Lemma 3. In product market competition, the profit of the first period decreases from the leading
indicator in the first period.

The economic intuition behind this outcome is as follows. First, Lemma 3 is obtained by
excessive supply from the leading indicator related to the customer for the same reason as in the
monopoly case. In the competitive case, the effect of a decreasing price is larger than that in the
monopoly case because the market price also decreases from the competitor’s excessive supply. With
this negative effect, the profit intensity of the first period decreases. In addition, the difference
between a >0 and @ =0 is represented as the level of investment. When the level of
investment in the first period is large, firms can enhance the demand in the next period, thereby
improving the profit in the second period. Therefore, the comparison of levels of investment in the
first period is as follows:

2a
(NLNL)  (LL)
I — 1. = —
l l Z-PNCZ—2a-7). a7)

< 10

Under the Parametric Assumption, IL-(NL’NL) is obtained in this outcome.

Next, we consider ngNL'NL) - ngL’L) and obtain the following outcome.

200
VLNL) _ rI(L L _ (18)
' 92 =122 -2a-y)?,
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where @ =9Q+a—-3y+y?)—-2r2-2a-y)2+y—-y3)-2r2(1+y)?Q—a—y).
From & > 0, when

. WB-M+2r-y)Q+y-y>)+2r*°QC-y)1+y)*-18

9+4r2+y—y2)+2r2(1+y)? * (19)

is satisfied, we obtain HL-(NL’NL) > l'll(L'L) straightforwardly. Depending on y and r, we obtain

& < 1/4.Forexample,under ¥ = 0.1 and y = 0.2, & =~ —1.23 (in this case, because we assume
a >0, a =0 is obtained). This implies that, under r = 0.1 and y = 0.2, we can ensure the
existence of a € (d&,1/4). Therefore, the leading indicator does not improve firms’ total profit
under the specific condition. Based on this outcome, we propose the following proposition.
Proposition 1. Under the Parametric Assumption, there exists the case in which ngNL’NL) > Hi(L’L)
is obtained.

Note that one can obtain the case in which 0 < & < 1/4 is satisfied, depending on the
combinations of r and y.In this case,for 0 < a < &, Hi(NL'NL) < Hi(L'L) is obtained.

This proposition implies that the leading indicator harms the total profits in a specific case.
This outcome is obtained from the trade-off between the positive and negative effects of the leading
indicator. The leading indicator improves the profit in the second period by increasing the level of
demand-enhancing investments but decreases the profit in the first period as a result of excessive
supply. The balance between effects is decided by the combination of parameters. When the
spillover effect is small, the positive effect is weakened because the competitor’s investment does
not impact demand seriously. This weakened spillover effect does not enhance the positive effect
of the costly investment. For this reason, when y is small, the positive effect of enhancing profit
in the second period cannot exceed the negative effect of decreasing profit in the first period.
Consequently, the total profit will decline.

Regarding the numerical example, this study considers the imI\Pact of exo(%enous variables. In
this analysis, we fix 7 = 0.65,0.72,0.78 and draw a region of l'lg LNL) > I1; D in Figure 1.

From this figure, the region of HL-(NL'NL) > l'llgL’L) decreases as 1 increases because the impact
of the positive effect in the second period increases by the remaining effect of investment. In
addition, when y is large, the spillover effect, which has a positive impact on each firm’s demand,
improves. Therefore, a large ¥ improves the positive effect of the leading indicator.

We demonstrate the case in which the total profit of the firm in the delegation game suffers
as a result of the leading indicator. However, this outcome is not the equilibrium case of endogenous
a. Therefore, we consider the choice of @ > 0 or @ = 0 in the next section.
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FIGURE 1. PLOT REGION TM"MY > 1Y As r CHENGES.

¥
r=20.72
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4.4. Endogenous choice of whether firms use the leading indicator

We demonstrate that both firms choose the adoption of the leading indicator and it negatively
affects firms’ profit. Consider the asymmetric case where one of the firms adopts the leading
indicator as the equilibrium strategy and the other firm does not. In this subsection, we analyze the
case where (Pli, PI]-) = (NL,L) and obtain the following outcome.

(NLL) _ y—«a

. y—a-y),
q('NL,L) _ yta

s yR-a-vy),

(NLL) _ 1 + r(y(1+y) —3a(l-y))

. 3 yR—a—-y)

(NLL) _ 3ral—-y)+ry(Ql+y)+yQ2—a-vy)
12 3y2—a-7y) :
I'(NL,L) _ y—a

' YR-a-vy),

JNLL) _ yta
/ YR-a-y),

(NLL) _ y—«a (20)

H Y2-a-vy),

(NLL) _ y(1-2a)+a

s yR-a-y),

(NLL) _ 1 + r(y(1+y) = 3a(1-7y))

2 3 3yR-a—-vy)

(NLL) _ 3ral—y)+ry(l+y)+vy2—a—vy)
Piz 3y2—a—y) ,
7T_(NL,L) _ r - a)z

H 222 —a—y)?,

2 NLL) _ Y+ —4a)+a)

It 2122 -a-y)*

2
oy _ Brad-n-ry(+y) —y2-a-y)
2 9y2(2 — a — )2

)



Hamamura: Does a Leading Indicator Related to a Customer Improve a Firm’s Profit? 15

2
2 NLL) _ (37”05(1 -V +ryQ+py)+yvyQ2—-—a-— y))
j2 9]/2(2 —a— )/)2

All outcomes are positive under the Parametric Assumption. From this outcome, we obtain the
Parametric Assumption.

) NL,NL LNL) .
From this outcome, Hi( NL) _ Hi( ) s

[VENL) _ q@NL) _ 2a¥
' ' 92 -V)?v2(2 —a—v)?. (1)

where W=Q2—-y)y(9(1 —y)?+2r(6 — 11y + 8y%2 — 2y3) +r2(6 — 2y — 4y + 4y3)) +
a(9(1 — 5y + 4y? —y3) — 2ry(6 — 11y + 8y? — 2)/3)) + 2r2g9 — 27y + 29y% — 14y3 +
2y")). When W > 0 is satisfied, we obtain l'llgNL’NL < nl@' Y In other words, when a >
-y —y)? +2r(6 — 11y + 8y2 — 2y3) + r2(6 — 2y — 4y? + 4y))/(9(1 — 5y +
4y% —y3) = 2ry(6 — 11y + 8y% — 2y3) + 212(9 — 27y + 29y% — 14y3 + 2y™")) is satisfied
under a < 1/4, we obtain Hi(NL’NL) < l'lgL’NL). Hence, when the competitor adopts the leading

indicator, PI; = L is the best-response strategy.
In addition, Hl.(N LL) _ Hi(L'L) is

q&b _ gL — _ 2aX
! ‘ W22 —a—-v)2(2~-2a-v)?, (22)
where X=3a?@B+6r2(1—y)?+4r(1—p)y) — 2 -py(9Q —y)? + 2r(6 — 11y +

8y2 —2y) +12(6 — 2y —4y2 + 4y®)) —a?(92 +y — ¥?) + 2ry(24 — 35y + 13y?) +
6r2(6 — 13y + 12y% — 5y3)) + 3a(3 + 9y — 15y2 + 6y3 + 2ry(10 — 19y + 13y?% — 2/3) +
2r2(3 — 5y + 8y%2 — 8y3 + 3y*)). When X < 0 is satisfied, we obtain Hi(L'L) > Hi(NL' ), and
PI; = LI is the best response strategy. We can demonstrate the existence of the case in which X <
0 is satisfied.

Based on the above discussion, under the Parametric Assumption, when ¥ >0 and X >0
are satisfied, (Pli, PI]-) = (L, L) is chosen in equilibrium. However, because it is difficult to obtain
the explicit outcome about the comparison among profits, we numerically highlight the case in
which leading indicators harm the firm’s profit under the specific economic environment.

We consider the condition of W= (2—y)y(9(1 —y)?+2r(6 — 11y + 8y%2 — 2y3) +
26 — 2y —4y%2 + 4y®)) + a(9(1 =5y + 4y? —y3) — 2ry(6 — 11y + 82 — 2y3) +
2r2(9 — 27y + 29y? — 1493 + 2y*)) > 0 under a < 1/4.

a>-2-Y)y(9(1 —y)? +2r(6 — 11y + 8y? — 2y%) + 1r2(6 — 2y — 4y + 4y®))
/(9(1 =5y + 4y% —y3) — 2ry(6 — 11y + 8y? — 2y®) (23)

+2r2(9 — 27y 4+ 29y% — 14y + 2y*)) = a4l

In this case, showing a?! < 1/4, we can confirm that there exists the case in which HENL’NL) <

l'IiL’NL).To demonstrate the case wherein a“! < 0, we specify the numerical example as r = 0.1

and y = 0.2.In this case, we obtain a4' =~ —1.84197.This outcome satisfies a4! < y; therefore,

there exists the case in which W > 0. Additionally, from the coefficient of y, when y is

sufficiently large, we obtain a positive a“?, which may exceed 1/4. Even if we organize by y, we
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can obtain a“! < 1/4. We do not specify the condition of y because it leads to complex
conditions. However, we can obtain important outcomes numerically. Under r = 0.1 and y =
0.2, we obtain ¥ = —(1.71468a(2.388787 + 1.29686a))/(1.8 — a)?,and W|,~91y=02 > 0
is satisfied in a < 1/6.

Next, we demonstrate the existence of the case in which X > 0, specifying the variables as
r=0.1 and y =0.2. In this case, we obtain X|,—g1,=02 = —2.388787 + 13.683168a —
20.3712a? + 9.3072a3, and this outcome is always negative under a < 1/4.

From above discussions, when we specify r and y as r = 0.1 and y = 0.2, we obtain
l'llgL’NL) > ngNL’NL) and Hi(L'L) > Hi(NL’L). This outcome implies that an equilibrium exists in
which both firms adopt leading indicators under the specific economic environment. We
summarize our analysis as a following observation.

Observation 1. Under the specific economic environment, there exists a case in which both firms
adopt the leading indicator in equilibrium.

Additionally, in the (Pli,PIj) = (L,L) case, we can obtain the specific economic
environment of ngNL'NL) > Hi(L' . Therefore, the combination of payoffs in equilibrium is the
same as in the prisoner’s dilemma and is not a Pareto-efficient outcome. We focus on this case
based on the numerical analysis.

Using Eq. (19), we demonstrate that both firms adopting the leading indicator leads to a
Pareto-optimal outcome. Considerin% the same steciﬁcation of the variables in Observation 1 (r =
0.1 and y = 0.2), we obtain that HiL’L) < TMEVD ynder the following case.

(NL,NL) (LL) _ «(0.208+0.1696a)
HL- — HL- ~ W 0. (24)
This outcome implies that l'[l-(L’L) < l'[lgNL’NL) is obtained in a specific economic environment.
Consequently, we obtain the following observation.

Observation 2. Under the specific economic environment, there exists a case in which both firms
are not a Pareto-efficient combination of payoffs in equilibrium.

This study demonstrates that when the owner can decide whether to adopt the leading
indicator and both firms adopt it, it does not improve the long-term profit of the firm in specific
economic environments. The driving force of this outcome is that the leading indicator can act as
a commitment device. When the firm emphasizes consumer surplus by the leading indicator, the
firm will supply excessively in a product market. Because this study considers quantity competition,
the same as in Arya et al. (2019), each firm wants to obtain the first mover advantage. In this case,
emphasizing consumer surplus is a commitment device to choose an aggressive strategy in a
quantity competition because it enhances quantity in a market. As a result, each firm chooses
adoption of the leading indicator to threaten the competitor by excessive competition.

Ittner and Larcker (1998) and Banker et al. (2000) empirically demonstrated that non-
financial indicators as leading indicators improve the future profit of firms. In management
accounting, firms use leading indicators to achieve financial performance (e.g., BSC). However, the
main result of this study suggests that while short-term profit improves, long-term profit does not
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improve from the leading indicator when the firm faces competition in a product market. The main
result of this study implies that adoption of the leading indicator does not always improve the long-
term total profit of the firm, which is important for firms interested in long-term sustainability and
in returning profits to shareholders. The implication of this is that the owner must heed the
economic environment and choose the appropriate performance indicator.

In addition, it is interesting that while the adoption of the leading indicator is explained as a
long-term concern, this study demonstrates the case in which the long-term profit decreases from
the leading indicator. Therefore, the leading indicator is not always linked to future financial
performance. Obviously, the firm loses profit from excessively emphasizing long-term decisions and
the firm’s profit will suffer in the long-term from this negative effect.

Additionally, our results explain the decline in profit for Japanese companies. In the 1990s,
management accounting research explored long-term incentives in Japanese companies (e.g.,
Cooper and Slugmulder 1999; Gietzmann 1996). However, in the 2010s, Japanese companies did
not symbolize good business because they did not sustain high profits due to market competition
from foreign companies. Our model captures the relationship between time for patience and benefit
of success, which is emphasized by Japanese firms that provide long-term profits.

Nowadays, these managerial performance indicators are disclosed in proxy statements,
indicating that many managers are evaluated by non-financial indicators as leading indicators. The
adoption of these leading indicators is an area of keen interest in management accounting practice
and management accounting research should examine this topic further in future research.

5. Additional analysis: Managers also emphasize consumer surplus in the second
period under leading indicator

In this analysis, we assume O;; = m;; + @;3CS; under the leading indicator case. In this
subsection, we assume Parametric Assumption to solve our model explicitly. We can use the
outcome in Section 4.1 to consider the non-leading indicator case. Therefore, in this section, we
analyze the cases of (L,L) and (NL,L) for the symmetry of objective functions. Thus, using
Parametric Assumption, we obtain following observations based on the numerical analysis.

Observation 3. When the Parametric Assumption is satisfied, firms adopt the leading indicator in
equilibrium in a specific economic environment.

Observation 4. When both firms adopt a leading indicator, there exists the case in which the
combined payoft is not Pareto optimal in this equilibrium.

Proof. See Online Appendix.

This additional analysis indicates that our outcome is robust when managers emphasize
consumer surplus in the second period under the leading indicator. Compared to previous outcomes,
this observation implies that the additional leading indicator leads to more excessive surplus and
investment in the second period. Therefore, assuming the leading indicator in the first period, we
can analyze its impact. In particular, in this case, the case where the leading indicator harms firms’
total profit is expanded. The profit of the second period decreases as a increases, because firms
commit to aggressive strategies in the second period as a result of the leading indicator. Therefore,
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our main result is robust.

6. Discussion and conclusion

Assuming the effect of demand-enhancing investment in the first period remains in the second
period in the context of product market competition, this study considers whether leading
indicators contribute to total profit. The results of the model demonstrate that the leading indicator
does not improve total profit in a specific economic environment. While the leading indicator
improves profit in the second period, it lowers profit in the first period because of excessive supply.
The balance of this trade-off affects total profit.

This result has important implications in management accounting research. For example,
Ittner and Larcker (1998) and Banker et al. (2000) find empirical evidence that the leading
indicator has an important impact on the future profit of a firm. Our result theoretically supports
this empirical evidence using a game theoretical approach, assuming product market competition.
Hence, this study contributes theoretical evidence to the empirical findings in leading indicator
investigations. In addition, this study considers total profit in the long period, discussing the
usefulness of the leading indicator in product market competition.

This study has several limitations. First, we identify some exogenous variables to the numerical
variables in the equilibrium strategy. While these variables should be generalized in future studies,
this study demonstrates an important specific case. Second, this study assumes that the competitor’s
performance indicators are observable. While it is generally difficult to observe a competitor’s
internal strategies, this study refers to proxy statements in the United States, which affect the
observability of performance indicators. Hence, it may be reasonable to assume that in the presence
of proxy statements, firms would know their competitor’s performance indicators. It would be
promising, however, to identify strategic alternatives for when performance indicators are not
common knowledge, as establishing leading indicators would be beneficial for both firms. Third,
we consider the exogenous weight placed on the leading indicator. Therefore, future research should
consider endogenous weight. In particular, uncommon weight in both firms and during two periods
needs to be considered. This analysis will be useful in understanding the leading indicator. Lastly,
one may infer that while we refer to consumer surplus as a leading indicator, it does not correspond
to the definition in empirical studies. Therefore, we need to consider other performance indicators
in future research.

REFERENCES

Aggarwal, R., and A. A. Samwick. 1999. Executive compensation, strategic competition, and relative
performance evaluation: Theory and evidence. Journal of Finance 54 (6): 1999-2043.

Arya, A., B. Mittendorf, and R. N. Ramanan. 2019. Beyond profits: The rise of dual-purpose organizations
and its consequences for disclosure. 7he Accounting Review 94 (1): 25-43.

Banker, R. D., G. Potter,and D. Srinivasan. 2000. An empirical investigation of an incentive plan that includes
nonfinancial performance measures. The Accounting Review 75 (1): 65-92.

Chen, C. L., Q. Liu, J. Li, and L. F. Wang. 2016. Corporate social responsibility and downstream price
competition with retailer's effort. International Review of Economics and Finance 46: 36-54.

Cooper, R., and R. Slugmulder. 1999. Supply Chain Development for the Lean Enterprise:
Interorganizational Cost Management (Strategies in Confrontational Cost Management Series).



Hamamura: Does a Leading Indicator Related to a Customer Improve a Firm’s Profit? 19

Productivity Press.

Dixit, A. 1979. A model of duopoly suggesting a theory of entry barriers. Bell Journal of Economics 10 (1): 20—
32.

Dutta, S., and S. Reichelstein. 2003. Leading indicator variables, performance measurement, and long-term
versus short-term contracts. Journal of Accounting Research 41 (5): 837-866.

Fershtman, C.,and K. L. Judd. 1987. Equilibrium incentives in oligopoly. American Economic Review 77 (5):
927-940.

Fumas, V. S. 1992. Relative performance evaluation of management: The effects on industrial competition
and risk sharing. International Journal of Industrial Organization 10 (3): 473-489.

Gietzmann, M. B. 1996. Incomplete contracts and the make or buy decision: Governance design and
attainable flexibility. Accounting, Organizations and Society 21 (6): 611-626.

Hamamura, ]. 2019. Unobservable transfer price exceeds marginal cost when the manager is evaluated using
a balanced scorecard. Advances in Accounting 44: 22-28.

Hamamura, J. 2021. What level do disadvantaged firms weight rivals’ profits in relative performance
evaluations under quantity competition? Managerial and Decision Economics 42 (2): 493-501.

Hamamura, J. 2022. Weight assigned to a rival’s profit by an advantaged firm in relative performance
evaluation with Cournot-Bertrand competition. Managerial and Decision Economics 43 (7): 2838-2844.

Hamamura, J. 2024. Weight placed on the rival’s profit under the relative performance evaluation with
Cournot-Bertrand competition and sequential decision of the weight. Accounting Letters 1 (1): 27-33.

Hamamura, J.,and V. Ramani. 2023. Social performance vs. relative performance evaluation, asymmetric costs,
and quantity competition under managerial delegation. Managerial and Decision Economics 44 (3): 1706—
1719.

Hino, Y., and Y. Zennyo. 2017. Corporate social responsibility and strategic relationships. International
Review of Economics 64 (3): 231-244.

Hirose, K., S. H. Lee, and T. Matsumura. 2020. Noncooperative and cooperative environmental corporate
social responsibility. Journal of Institutional and Theoretical Economics 176 (3): 549-571.

Ittner, C. D., and D. F. Larcker. 1998. Are nonfinancial measures leading indicators of financial performance?
An analysis of customer satisfaction. Journal of Accounting Research 36 (Supplement): 1-35.

Jansen, T., A.van Lier, and A. van Witteloostuijn. 2009. On the impact of managerial bonus systems on firm
profit and market competition: the cases of pure profit, sales, market share and relative profits compared.
Managerial and Decision Economics 30 (3): 141-153.

Kim, S. L., S. H. Lee, and T. Matsumura. 2019. Corporate social responsibility and privatization policy in a
mixed oligopoly. Journal of Economics 128 (1): 67-89.

Matsumura, T., and A. Ogawa. 2014. Corporate social responsibility or payoff asymmetry? A study of an
endogenous timing game. Southern Economic Journal 81 (2): 457-473.

Miller, N. H., and A. I. Pazgal. 2001. The equivalence of price and quantity competition with delegation.
The RAND Journal of Economics 32 (2): 284-301.

Miller, N.H.,and A.I. Pazgal. 2002. Relative performance as a strategic commitment mechanism. Managerial
and Decision Economics 23 (2): 51-68.

Miller, N. H., and A. L. Pazgal. 2005. Strategic trade and delegated competition. Journal of International
Economics 66 (1): 215-231.

Ritz, R. A.2008. Strategic incentives for market share. International Journal of Industrial Organization 26 (2):



20 The Japanese Accounting Review, xx (xxxx), x-xx

586-597.

Singh, N., and X. Vives. 1984. Price and quantity competition in a differentiated duopoly. The RAND Journal
of Economics 15 (4): 546-554.

Vickers, J. 1985. Delegation and the theory of the firm. The Economic Journal 95: 138-147.

Ying, W., and L. Ji, and D. Xuemei, 2015. Trade liberalization, consumer-friendly and corporate social
responsibility. International Journal of Business and Social Science 6 (9): 66-72.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


