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ABSTRACT

The objective of this study is to examine the value relevance of financial and non-financial information to investor
decision. Investors determine investment decisions from financial and non-financial information. In this research
investor decision reflected on company’s market performance, market performance is measured using Cumulative
Abnormal Return (CAR). Financial information is measured using Return on Assets (ROA) and non-financial in-
formation using three components of Balanced Scorecard Method, which reflect, customer perspective, internal
business process perspective, and learning and growth perspective. This study uses multiple regression to analyze
the data of 121 manufacturing companies listed on Indonesia Stock Exchange (IDX) for the period 2010-2012.
Sampling method in this research is conducted by the purposive sampling method.

The findings show that the financial information which is measured by using the Return on Assets (ROA) was
positively related to the market performance. On the other, from three components consist in non-financial in-
formation, customer perspective and internal busines and learning growth that has relation with market performance.
Finally the results fully confirm the existence of a relationship between financial and non-financial information
on market performance.

Keywords: Cumulative Abnormal Return; Return on Assets;, Customer Perspective; Internal Business Perspective; Learning and

Growth Perspective

I . Introduction

In today’s market, the changes in the business world
from the industrial era into the information era are
influenced by economic growth and technological
advancement. Technological advancements can be used
to obtain the information for the company to strengthen
their market position.
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On the contrary, information of company’s activities
can be useful information to the other parties (e.g.
regulators, competitors).

Company’s information was being able to effecting
investor’s and stakeholders decision-making processes.
Chiung and Ming (2005) suggested that investment
decision affect the company’s market performance through
stock price. Chiung and Ming (2005) suggested that
investment decisions affect market performance through
stock price. Then, the stock price changes reflect changes
in the rate of expected returns or the rate of potential
risks (Riley, Pearson and Trompeter, 2003; Wiersma,
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2008). Financial and non-financial information obtained
from the company’s annual report. The information
presented in the annual report of the company aims to
provide the necessary data to stakeholders, to assess the
performance of the company in the investment
decision-making process (Hoque, 2005).

Information that is fast, accurate, timely and relevant,
is urgently needed, so the way to analyze historical-based
financial information became less relevant for assessing
the company's performance (Peak and Dai, 2011). This
shows the importance of company’s performance
measurement that is more comprehensive, including
non-financial measurement. Coram, Mock and Monroe
(2011) suggests that analysts use non-financial information
in investment decision making and judgments process.

A recent empirical study has shown empirical evidence
of the value relevance of financial and no-financial
information (Riley, et al. 2003; Dontoh, Radhakrishnan
and Ronen, 2004; Habib, 2004; Chiung and Ming, 2005;
Ghosh and Wu, 2006; Enalby, Mohammad and Said,
2008; Wiersma, 2008; Gonzales, Pradhan and Malsonado,
2011; Al-Momani and Al-shboul, 2013). However, the
result of recent studies evidence is inconsistent. Some
studies has shown that there is significant value relevance
(Riley et al. 2003; Chiung and Ming, 2005; Ghosh and
Wu, 2006). Habib (2004) indicated that value relevance
of financial information has negative relationship with
earning management. Meanwhile, Dontoh Radhakrishnan
and Ronen (2004) found that the decreased value relevance
of financial information on stock prices.

The studies on the value relevance of non-financial
information also show inconsistent results. Chiung and
Ming (2005), Ghosh and Wu (2006), Gonzales, Pradhan
and Malsonado (2011), Al-Momani and Al-shboul (2013)
shown that there is value relevance of non-financial
information in relation to the predictability of firm failure,
and it was related positively to company performance
and financial performance. Riley, et al. (2003) and Enalby,
et al. (2008) found that non-financial information is related
positively to profit management. Meanwhile Wiersma
(2008) concluded that non-financial performance does
not have better value relevance compared with the
company’s financial performance.

The research on the value relevance of financial
information in Indonesia proves that financial information
has value relevance to the increasing stock price and
there was no difference of value relevance between the
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companies adopting and not adopting IFRS (Cahyonowati
and Ratmono, 2012; Puspitaningtyas, 2012; Andriantomo
and Yudianti, 2013). Meanwhile, the studies on the
relevance of non-financial information in Indonesia shown
inconsistent result. Astuti and Syahyunan (2013) shown
that non-financial information has value relevance to the
company performance. Whereas, Wondabio (2007)
focusing on cost of equity suggested that non-financial
information has negative significant value relevance to
cost of equity.

Based on previous studies, the author wants to explore
further the value relevance of financial and non-financial
information. While financial information has ever been
questioned for its relevance (Dontoh, et al, 2004), it has
been proved that financial information is still relevant
for the investors to make decision. Meanwhile, Kaplan
and Norton (1992) introduced Balanced Scorecard (BSC).
BSC is a method to assess the company performance
using both financial and non-financial measure
concurrently. The measurement of non-financial
performance, including consumer satisfaction, product
innovation, company and employee development, will
provide more comprehensive information to investors.
Analysts tend to pay more attention to company category
using BSC than that not using BSC (Cardinaels and Dirks,
2010). The component of BSC is an elaboration of the
company’s long term strategy and mission. Thus, assessing
a variety of BSC components can represent the upcoming
condition and the company’s ability in maintaining their
sustainability. It indicates that both financial and
non-financial information are required by the investor
to make investment decision.

A recent study so far has not found many evidences
about the value relevance of financial and non-financial
information to investor decision. Some studies have tried
to examine the relevance of financial and non-financial
information (Ghosh and Wu, 2012; Coram, et al., 2011;
Jusoh, et al., 2008; Riley et al., 2003; Cardinaels and
Dirks, 2010), however, their findings have not been
conclusive, so that it generates a question of how the
relevance of financial and non-financial information affect
investment decision. Therefore, this problem remains the
issue of interest to research. Whether or not financial
and non-financial information have value relevance to
the investor decision.



II. Related Literature

This research used signaling theory as the one developed
based on asymmetric information problem between two
parties. Any information released by the company
management is considered by others as signal to do
something (Spence, 1973). Information containing good
expectation will be responded well and can increase the
volume of stock trading that will trigger the increase
of stock price. The increasing stock price means the
increasing return or profit to the investors. Such the
condition indicates that the company performance is
getting better.

The relationship between published information, either
financial or non-financial (as signal), and the changing
volume of trading can be seen from the stock return.
Based on the logic of signaling theory, information
presented in the annual report, especially non-financial
information is a signal that will be the basis of
decision-making for investors. Thus the financial
information that is equipped with non-financial
information will hopefully have value relevance on the
investor decision.

A. Value Relevance

Francis and Schipper (1999) defined value relevance
of accounting information as the ability of accounting
values in representing the company condition which is
reflected on fluctuation of stock price, so that value
relevance shows that there is correlation between
accounting information and stock price or stock return.
The high-quality accounting information is indicated to
have strong correlation to stock price, stock return, profit
and equity book value (Barth, et al, 2008).

The concept of accounting information value relevance
explains how investor reacts toward accounting
information publication. This reaction will prove that
accounting information becomes the rationale in the
process of making investment decision. Scoot (2012:207)
stated that value relevance of financial report information
is closely related to the concept of profit quality, because
it affects the stock price change after the presence of
company’s profit publication helping the investors to
predict the future value of company. The study on value
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relevance is designed to convince that the accounting
information presented has benefit and is useful to assess
a company.

B. Financial Information

Financial information is obtained from the company’s
financial statement using fundamental analysis technique.
Fundamental analysis is the analysis method based on
a company’s economic fundamentals. This technique
emphasizes on financial ratio and events affecting the
company’s financial performance, either directly or
indirectly. Fundamental analysis is beneficial to find out
the correlation of accounting information and market
performance. It is expected to be beneficial for investors
to predict the expected return rate or the potential risk
to occur in their stock investment. The financial statement
analysis becomes important because it can summarize
so many financial data and can combine report information
(balance, profit-loss, capital and cash flow changes) to
create the easy numbers in order to interpret financial
data (Burkhardt and Wheeler, 2013).

Investors determine investment decisions from
financial and non-financial information. In this research
investor decision reflected on market performance.
Company performance can be measured based on
accounting and market calculation. The accounting-based
measurement is conducted by using financial ratios
measure that can give possible representation on the future
condition. Meanwhile, the market-based measurement
includes stock return, abnormal return, trading volume
activity, Tobin’s Q, price to earning ratio, and many more.

The value relevance testing in this research was
conducted by using abnormal return in assessing
company’s market performance, because the investors
reaction to information is indicated by abnormal return
(Hartono, 2013: 588). Abnormal return is often used as
the basis of market efficiency testing. The market is
considered as efficient when no marketer encounters
abnormal return in a sufficiently long period of time.
The proportion of abnormal return is cumulative abnormal
return (CAR). This research employed CAR as the
company performance measure.
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C. Non-Financial Information

Investors are more interested against the company in
the future by predicting through non-financial information
(Johnson and Templar, 2011), for example was a customer
loyalty, employee learning and development innovations
were created to maintain the sustainability of the company.
Reichheld (1993) in Nowak and Aderson (1999) suggested
that customer loyalty is a more effective method to predict
the long term performance of company than the current
sales volume. It indicates that the use of financial
measurement will result in numbers not supporting the
market-oriented investment in new technology. For that
reason, many companies employ both financial and
non-financial measures as added-value.

D. Conceptual Scheme and Hypothesis
Development

This research aimed to examine whether or not there
is value relevance of financial and non-financial
information to the market performance in Indonesian
public manufacturing companies. The conceptual scheme
of research is depicted below.

Financial
information

Investor
Decision

Non-financial
information

Figure 1. Conceptual Model of Research

Information on the annual report of the company not
only contains financial information, but in it there is
also non-financial information. The financial information
used in this study is taken from the Return on Assets
(ROA). The results of the financial analysis reflect the
company's efficiency in managing resources. An efficient
company means that they can provide a positive return
and expected to have the ability to stay afloat even grow
on the future. A financial ratio is a collection of some
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of the assessment of the efficient use of company resources.
Companies that have good performance, then the stock
market performance of companies is also good. It can
be seen from the abnormal return in the capital markets.
Considering the elaboration above, the hypothesis is
formulated as follows.

Hia: Return on assets has value relevance on market

performance

Non-financial information uses balanced scorecard
method consisting of consumer perspective, internal
business process perspective, and learning and growth
perspective. Non-financial information representing the
strategy which the company takes can provide more
comprehensive information. Short- and long-term
strategies bringing the company into better condition will
be published concurrently with the company’s annual
report. Non-financial information studied for its
relationship to the company performance will result in
some authentications, indicating that non-financial
measure has significant relationship to the future company
performance (Banker, ef al.,2000; Ittner, et al., 2003;
Hussain, et al.,2002). Based on the statement above, the
following hypotheses can be formulated.

Hoa: Market share has value relevance on market
performance.

Hoy: Internal Business Process has value relevance
toward on performance.

Hoo: Learning and Growth has value relevance on
market performance.

I. Method

This research is quantitative research, the data used
are secondary data. The form of secondary data is data
that is derived from the annual report. This research using
a sample of the manufacturing companies listed on the
Indonesia Stock Exchange in 2010 ~2012. Sampling
method in this research is conducted by the purposive
sampling method. Samples that match the criteria of the
proposed researcher are as much as 121 companies for
3 years, so there are 363 company data. However, after



the selection of data, there are 32 outlier data so that
must be removed from the sample.

A. Dependent Variable

The dependent variable in this study is the Cumulative
Abnormal Return (CAR). Abnormal return is the
difference between the actual return that occurs with the
return expectations. Whereas, the Cumulative Abnormal
Retum (CAR) is the amount of a percentage of all abnormal
return over a given period. CAR calculated using
market-adjusted models that assume that the best
prediction to estimate return a securities market index
return is at that time (Hartono, 2003). Thus, no need
to use a period estimated to form the model estimation,
due to the return of securities which are being estimated
is the same as the market index return.

Abnormal return (Ry) obtained through two stages.
The first stage is the difference of the actual return (Ry)
which is then reduced by the market return (Rmy) obtained
from the second stage.

IHSI, — IHST, _,

R

i IHST,
» JOX—JOX,

it JS ‘X; ,

AR, = Ry — Rmy,
Where:
AR, : Abnormal return of share i in t period
R, . Actual return of share i in t period
Rm,, : Market return index in t period.
IHS], : Company stock price index i in t (month).
IHS] : Company stock price index i in t-1
(month)

JSX, : JSX Composite Index in t (month)

JSX, : JSX Composite Index in t-1(month)

Then, for cumulative abnormal return is calculated
from the sum of the abnormal return.

CAR; = ZARH,
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Where:

CAR;, : Cumulative Abnormal Return of share
iin t period

AR, : Abnormal return of share i in period

B. Independent Variable
1. Financial Variable

The market-based measure of company performance,
according to Gani and Jermias (2006), tends to be more
objective than the accounting based one. The data on
annual financial performance, Return on Assets (ROA),
were obtained from Fact Book editions 2011-2013. Return
on Assets (ROA) reflects on the extent to which a company
can utilize its asset to provide net profit. ROA is estimated
from net income divided by the mean total asset.

(Net Income )t

ROA =

(Mean of TotalAssrts)t
Where:
Net Income : Earning After Income Tax
Mean of TA  : Mean of TA at beginning and

ending period.

2. Non-Financial Variable

Non-financial variable in this research employed 3
perspectives: customer, internal business, and learning
and growth.

1. Customer perspective (Market Share/MS). This
customer perspective was estimated based on the
market place included in the company’s annual
report. This measurement was used in Ghosh and
Wu (2012), measuring it by using customer
satisfaction, based on market share (MS). Such
measurement was conducted by comparing the
company sales with the total industrial sales in one
same sub sector. Industrial sale employed sale
volume approach to all go-public companies in the
same sub sector.

2. Intemal business process (IB). This perspective was
estimated by using dummy variable to capture the
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presence of business process undertaken for internal
company. Following Ittner et al (1997), number 1
was used if the company employed words explaining
the presence of education or training held to improve
the employee’s knowledge and skill. Meanwhile,
number 0 was used if the company does not mention
the presence of activities undertaken to improve the
employee skill.

3. Leaming and Growth (LG) perspective. This
perspective assesses whether or not learning and
innovation improving the internal business process
can improve the production efficiency, create new
product, improve competitive competency in
external product market, improve added-value for
the customers, penetrate into new market, increase
income and in turn improve the shareholder value
(Kaplan & Norton, 1992). This variable proxy
employed dummy variable by giving notation 1 if
the company reveals the activities pertaining to
learning and growth (innovation and production
efficiency) and notation 0 if the company does not
reveal those activities because it is considered as
not making improvement over learning and growth.

C. Control Variable

The control variable in this research is firm’s size.
The firm’s size is measured using the natural logarithm
(In) of total assets.

In this research, multiple regression analysis is used
to analyze the relationship between independent variable
and dependent variable. SPSS (Statistical Product and
Service Solution) version 20 is used as an analytical data
tool to test the regression model. Theoretically, the model
will give the valid value if classical assumption test are
fulfilled.

Before conducting the multiple regression analysis, data
should be cleaned up with the classical assumption fulfillment
to ensure that data is valid, unbiased, consistent, and have
an efficient estimation of regression coefficients. Classical
assumption test which include normality test, multicolinearity
test, autocorrelation test and heteroscedasticity test.

This research multiple regression analysis to correlate
both financial and non-financial information to cumulative
abnormal return in manufacturing companies in ISE during
2010-2012. Regression analysis is a study on the dependent
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variable’s dependency on one or more independent
variables. The multiple regression model is shown in
the following formula:

CAR= o+ B,ROA, + 3,MS, + IB, +

B,LG, + B,SIZE, +¢
Where:
CAR : Cumulative Abnormal Return
ROA . Return on Assets
MS . Market shares
1B . Internal Business Process
LG . Learning and Growth
Size : Company’s Size
e . error
IV. Result

The data analysis of research was started with classical
assumption test, including normality, multicolinearity,
heteroscedas-ticity, and autocorrelation test. Then the
mapping was made on some statistic parameters of research
data. The final sample in this study is 331 manufacturing
companies’ data during 2010 ~2012.

Table 1 provides descriptive statistics of Cumulative
Abnormal Return (CAR). Return on Assets (ROA), Market
Share (MS), Internal Business Process (IB), Learning
and Growth (LG), and Firm’s Size (SIZE) statistic are
also provided.

Table 2 shows the result of hypothesis testing on the
value relevance of financial and non-financial information
to market performance in Indonesian manufacturing public
companies. The result shows that the Fyaws is 9.729
(Fprobabiity is 0.000). It means that this model suitability
can be accepted. The adj. R’ is 0.117. Based on the
adj. R value, conclude that the ability of the independent
variables to explain variation the dependent variable is
equal to 11.7% and the rest of it is explained by other
variables outside the model.



Table 1. Statistic Descriptive
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Minimum Maximum Mean Std. Deviation
CAR -1.86497 3.66657 0.16580 0.67133
ROA -0.75000 3.53846 0.06894 0.22287
MS 0.00000 1.00000 0.13760 0.19492
1B 0.00000 1.00000 0.31405 0.46478
LG 0.00000 1.00000 0.89807 0.30297
SIZE 2.39790 12.11327 7.16425 1.60563
CAR : Cummulative Abnormal Return ROA : Return on Assets
MS : Market shares IB : Internal Business Process
LG : Learning and Growth Size : Company’s Size
Table 2. Hypothesis Testing
Variable Coefficients t Sig.
(Constant) 18953 1.56069 0.120
ROA 1.04780 5.53876 0.000%**
MS .00025 2.34805 0.019%*
1B 10727 1.99845 0.047**
LG 13526 1.82804 0.068*
SIZE -.04727 -2.78753 0.006%**
Adj. R? 0.117
F-Value 9.729
P-Value 0.000

** Sig 0.05 or 5%
*** Sig 0.01 or 1%
* Sig 0.10 or 10%

V. Discussion

It has been a lot of research that uses this profit ratio
(ROA) to know its relevance against the company's
performance and stock performance (return), because it
is considered to have excess, as a comprehensive
measurement of the financial statements. In addition,
calculate ROA is very easy to do and easy to understand.
Analysis using ROA could also be applied to any
organizational unit responsible for profitability. While
the weakness of the measurements of the ROA, which
tend to focus on short-term objectives. A project is
measured by the ROA can improve short term goal, but
contain negative consequences in the long term. The
strategy of the termination of employment relationships,
marketing budget reductions, and cheaper material use
are the ways that can be used to achieve the targeted
profitability but can reduce the product quality.

In accordance with the results of research and

Chiung-Ming (2005), that the profit component more
effectively explains the value of the company rather than
just seeing the amount of profit earned. So it is with
this research, the results are consistent with research and
Guizani Abaoub (2012), where the ROA has a significant
positive relationship with the company's value or with
abnormal return of shares. ROA is used to measure the
effectiveness of the company in generating profits by
way of utilizing the assets. The higher the ROA, the
higher return company stock as investors assesses the
company's performance better then the investor is willing
to buy it. Finally, the results of this research prove the
existence of financial information on company’s
performance. (H1 is accepted)

Market share of a company has the meaning which
is very important because it can be used to prove the
strength of a company in an environment of competitors.
Achievement of market share was featured as a target
to be achieved by virtually any field of endeavor, the
test results indicating the presence of communication
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which is done to the public, so that all efforts of the
achievement performance of absorbed by the market.
Kaplan and Norton (1992) suggested that in the perspective
of the customer there are two groups of measurements,
i.e. the measurement of core customer group which
includes: measure the magnitude of the market share,
the rate of return new customer groups, and the
measurement value preposition which includes, among
others, product or services, customer relationship, image
and reputation. The test results in this study, indicating
that market share has a relevance rating (H2 accepted)

Internal business process that the company constantly
conducted ultimately can create innovations that add value
to the product that is produced so that it can create a
competitive advantage compared to competitors' products.
An innovation made by all companies is an embodiment
of knowledge of market demand and the desire to meet
the needs of the market with the availability of a product
that is in tune with the expectations of the market. As
Drucker (2003) mentioned that most of the innovation
in business through methodological analysis of the
emerging opportunities that exist. Those opportunities
can be unexpected occurrences, incongruities of various
kinds, process needs, change in industry or market,
demographic change, change in perception and new
knowledge. It proves that innovation is related positively
and significantly to the company performance. However,
innovation also serves as a mediator that confirms the
relationship between market orientation and the company
performance

Recalling that the samples used in this research are
manufacturing companies, in which the competition occurs
very tightly because of so many performers entering into
similar business, this sector is identical with product
innovation in order to fight against the competition. In
addition, internal business process is undertaken
continuously in the attempt of strengthening the market
and of maintaining the customer trust and loyalty.
However, the result of hypothesis testing in this research
showed that internal business process variable is not
something to be taken into account by the investors. In
addition, internal business process that is continuously
performed in the framework of strengthening the market
is at once to maintain the trust and loyalty of customers.
(H3 is accepted)

Regarding learning and growth, Kaplan (1996)
suggested that the company should pay attention constantly
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to its employees, monitor its employees’ welfare and
improve their knowledge because the improvement of
employee knowledge will improve their ability of
participating in the achievement of company objective.
The employees’ ability can be measured with its
profitability level. Meanwhile, the information system
ability is measured from the improvement of employees’
quality and productivity affected by access to information
system the company has. The easier the information is
obtained, the better is the employee performance. The
measurement of information system is conducted by
measuring the percentage availability of information
needed by employees on customers, production cost, and
etc. Although information has been available, motivation
is still required. Motivation was measured through the
extent to which recommendations and methods proposed
by the employees support the efficiency and productivity
of company. The result of current research showed that
LG variable has no value relevance so that the improvement
of company empowerment from employee capability
aspect becomes something important to be considered
by the investors (H4 was rejected with significancy 5%).
But LG variable was significant with level significancy
10% (H4 was accepted).

VI. Conclusion

The findings show that the financial information which
is measured by using the Return on Assets (ROA) was
positively related to the market performance. On the other,
from three components consist in non-financial
information, customer perspective and internal business
process perspective that has positive relation with market
performance. Learning and growth perspective has
significantly effect on market performance (at significancy
10%). Finally the results fully confirm the existence of
a relationship between financial and non-financial
information on market performance.

The implication of research is that a performance
assessment system should be developed adjusted with
the different needs of companies in order to be consistent
with the objective to be achieved. In addition, the
performance assessment should be based on the position
or the stage where a company is. It is intended to help



find its competitive advantages. Market performance is
highly affected by the company performance, for that
reason the management of company resource should be
taken into account in order to be always under control
in order to achieve the objective of research.

The limitation of study is that this research is not
supported by qualitative data enabling all aspects of
analysis to be obtained and to give a more complete
description including potential threat and opportunity that
can be utilized by the company. In addition, the
performance assessment which not made for any types
of industry makes the result of research less effective.
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The ohjectivie af this study i o cxamine the value elevanee of fimancial and non-fineneial information to imeestor
decision. Imvestors determine investment decisions from financial and non-Gnancisl mformation. In this research
investor decision reflected on company’s market performance, market performanee s measured using Cumulative
Abnormal Rerum (CAR). Finencinl infarmution s messured ising Retom on Mﬁ:@lﬂ and won-finaneial in-
formation usmg three components of Balanced Scorccard Mcthod, which mflect, oustomer perspoctive, intemal
busincss process e, and |coming and growth perspective This study wses multiple regression to a

the duts of 121 monulbcturing compames listal on Indonesia Stock Exchange (IDX) G the period 2010:2012
Sampling method in this research 18 conducted hy the: purposive sampling merhod

The findings show that the frmnoal information wioch s measured by wsing the Retum on Assets (ROA) was
positively related to the nurkel performunce. On the other, [rom three components consist i noo-fnancial -
formmation, customer pemspective amd miermal busines awl lsaming growth @il has relation with moaket. performance.
Fimally the results folly confirm the cxistence of a relationship between financial and non-financial mformation
on market performance

Kevoords: Comiidtive Afmorme! Retuen, Retwen on dssay. Cosomer Pergpedtive, Uiemud Beiresy Penparte, Lanip ond
Crrowth - Ferspeative

[. Imtroduction O the contrary, mitrmation of company's activities
can be wseful information to the other parties. (e.g
regilntors,. competitors b,

Company™s information was being able 1o effecting

In today's morkot, the chonges in the business wordd
from the industrial era imo the informastion era are

miluenced by ecomomic growth and  echnolomeal
alvancement. Technolopical advancements can be used
tir obtain the information for the company w strengthen
thar muarket postion,

t nnuingu-m Homgpownil
Fosuliy of Eoonomics snd Busimess, Sebelns Mane University.,
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myestor's and stakcholders decson-making progesses.
Chiung and  Ming (2005) suppested that investmen
decrion afloet the company's market performance thmugsh
stock price. Chiung and Ming (2005 suggested that
mvestinent decsions affect market performance through
dock pnee. Then, the stock poce changes reflect chimges
m the rate of expected retums of the rate of potential
risks (Riley, Pearson und Trompeter, 2003 Wicrsme,
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268, Financial and non-financial mfoemation obtaned
from the company’s amual feporl The information
presented i the annual report of the company aims o
provide the pecessary dafa to stakeholders, to assess the
performunce  of the company  in the  investmont
decision-making process (Hogue, 2065),

Information that is s, seeure, tmely ad relevnt,
& urgently peeded so the way o analviee historical-basad
firancinl mivemation became less relevant for assessing
the company's performeance (Pek sl Dai, 2001) This
shows  the mmporance of company's  performanee
metsurement that 1 more comprehensive, including
non-finuncial measurement. Coram, Mock and Monroe
(2011) suggmsts that analyss use non-fnancial nibamgion
in myvestment decision making and judsments process.

A recent empiricl study has shiwn empineal evidence
of the valwe relevance of fnancial and oo-finamcisl
mformation (Rilew, ot al. 2003; Dontoh, Radhsknshnm
ol Romen, 2004 Hakab, 2004; Chivng ad Ming, 2005
Ghosh mnd W, 2006; Enslhy, Mohommod and S,
2008, Wiersma, 2008, Goneales, Pradhan and Malsonado,
2011 Al-Momani and Al-shboul, 2013). However, the
result of recend smdies evidence 15 mconsistent. Some
sudics hos shiwen that there s simificant value relevance
(Riley er af 2003, Ching and Ming 2005 Ghosh sad
Wie, 20063, Habib (2004) indicated that value relevance
of financial information has negative relationship with

carming manageament. Memwhale, Dontoh 1shran
ol Romen (2004 fonmd fhet the decnssed alue refevance
of fimancial stock prices.

The sudies on the value relevance of non-finmeial
information also show inconsistent resulls, Chinng and
Ming (2005), Ghosh und Wu (2006), Gomeales, Pradhan
and Mualsonado (2011), Al-Maomand and Al-iboul (20133
shovwn that there s value relevance of non-financisl
miommaton i felation to the pradictability of fom Gk,
md it was related positively o company performunce
oned Fnencial perfomemce. Riley, of o) (2003 md Enalby,
e il (2008) found that non-finametal mfbrmsen = relied
positively o profit management. Meanwhile Wiersna
12008) concluded thai pon-Gmamcial performmnce does
mt have better value relevance compared with the
cornpanny s financial performeance.

The research on the salwe relevance of financial
mifermation in Indonesia proves that fnancial infommation
s waloe raevance 10 the mereasing stock price and
there was oo difference of value relevance batween the

companies sdopimg mnd not adopting IFRS (Cabyonowat
mnd Ratmono, 2012; Puspitaningtyas, 2012, Andriantomo
md Yudhani, 2003} Mesnwdnle, the studies on the
elevance of noe-lnancal inforation in Indenesia shown
imcomsistent result Astud and Syahyunan (2013 shown
that noo-financial information has value redevance 1o the
company  performumes, Wheres, Wondabio  (2007)
focusing on cost of equity sugeested that non-financial
informaticon has pegatve sigmficamt walue relevinee to
cost of equity.

Based on previows sudies, the author wants 1o explore
further the value relevance of finsncil and non-financial
mformution. While Gnancial information has ever been
questiomgd Bor its relevance (Dontoh, e o, 2004, 1t has
been proved thist Gnencial nformation i stll relevont
for the investors to make decision. Memwhile, Kaplin
and Noron (1992} miroduced Batcsd Scorecand (BSC)
BSC 15 0 method to assess the company performance
wing both  fAmncil ad  po-fnacial  measure
congurrently,  The measurement of  non-finsncwl
performance, including consumer sansfacton, product
mnovation, company and emplovee development, wall
provide more comprebensive miormation o invesions.
Anabysts tond 1o pay more atmion o company clegory
using BSC than that oot wang BSC (Candineels wnd Dirks,
2000y The componmt of BSC is an elaboration of the
compeny’s long e deaegy and mission. Thus, assesing
& vanety of BSC components can represent the apooming
condition and the company’s 1:-' i et ning theer
sustainability. It indicates that both financial and
podn-fiangial information are reqguired by the imvestor
to make investment decision.

A rooe chy 5o Fr bk mot found mony evidences
about the value redevance of financial and non-finmcial
information i 1 or decisim. Somme studics have triod
to exuning the relevance of finmcial and mancial
mfermation (Chosh and Wi 20012; Coram, et al, 2011
Jusoh, e al, 2008; Riley éfal, 2003 Curdinsels and
Dirks, 20000, however, thar findimgs hive oot been
ponchesive, so thal if genersies s question of how the
relevance of Anancial md non-finenciad informanon affec
imvestment decision. Therefore, this problem remains the
imsue of interest 1o research, ‘Whether or not financisl
il mon-financial mftrmstion have value relevance o
the imvestor decision




1. Related Literature

This research used sipraling theory as dhe one developed
hesed on ssymmetne mformation problem: betwem two
parties. Any information relessed by the comgpany
nunagement 5 considered by others as signal 10 do
something (Spence, 1973). Information containing good
expectatiom will be responded well and can increase the
volume of stock mrading that will mgger the increase
of stock price. The increasing stock price mans the
incredsing retum or profit o the investors, Such the
condition indicates that the company performance 15
getting hetter

The relatonship between published iformation. either
finmneial or non-financinl (as signal), and the changing
volume of trading can be seen from the stock retum.
Based on the loge of symalbng theory, informuotion
presented in the annual repon, especially non-financial
mftrmsiom 5 o osignal that will be the basis of
decwion-making  for  investors. Tlws  the  Arancial
miormation tha B eoquipped with  noe-fnancial
mnformatiom will hopefully huve value relevance on the
mvestor decision.

A Vahie Relevance

Francis and Schipper (1999) defined valee relevance
of necountng miormanon as the shility. of sccomnting
values in representing the company condition which s
reflected on (Mucteion of stock price, so tho value
relevance shows that there 15 correlation between
pccounting miomunon and stock price or sock rem
The high-geality accounting mformation s indicued w
funvie strong correlation io sock prce. stock retam, profit
tnd equity book value (Barth, et al. 2008}

The concept of aoccomting information value relevance
explains  how  investor reacts  owanl  necounting
miormation publication. This reaction will prove that
aecounting information becomes the rationale in the
process of makmg mvestinent decision. Seool (2002:207)
st thet value relesance of fimmeal report infirmaton
B closely rdated 1o the concept of profit quality, becises
it affects the stock price chonge after the presence of
compaiy’s profit publication helping the imvesiors o
prochict the fisure value of compamy. The study on walue

Sevtomimphoes M, Vo odnnd Arvenl and Roksawad Satneawe s

relevinee 15 desygmed fo convince that the sccounting
formation presented has benefit and s useful o ssess
. company,

B Fimmcial Information

Finmnaal imformation 15 obtmmed from the company™s
financial statanent wing fndunental amlysis techmgue.
Fundamental analysis is the amlysis method based on
b oeompany’s economic fundamentals. This techmigque
cmphasizes oo financul mbo and events affecting the
compamy’s  finaneial performance,  erther directly o
tdireetly. Fundamental analysis s beneficial to find ot
the corrclation of accounting informuation and market
perfirmanee. It is expected o be beneficial for mvestors
to prdict the expected retum mie or the potentinl nsk
b occwr o ther stock investment. The financal satenen
mulysis becomes mmportant bocause it con summon e
s iy (rsncial dots and can combine repon infrnation
(Palince, profit-loss, capital and cash flow chanees) to
areate the easy numbers m order o interpret financial
data (Burkhardt and Wheeler, 2013

Investors  determune  investment  decisions  from
finenciel and non-fnmel mformation. In this rescarch
mvestor decision reflected on market  perfomunce.
Company  performance can be measured  based on
sceoumting and market caloubmon. The acconnting-based
measurement 8 conducted by wing financial matics
mesgaure thet con give possible represeniation on the future
condition. Meanwhile, the market-based measurernert
meludes stock retwum, abnommal e, mding volame
sctivity, Tobin's O, price 10 eaming ralio, and many moe.

The valie relevenee festing in this rescarch was
conducted by using abnormal retum n aesessing
company”s murked perfirmenes, becanse the mmvestons
reaction (o information is indicated by abpommal refum
(Hartone, 20013 588 Abnonnal retum 35 often used s
the hasis of market efficiency testing, The market is
considered as efficient when no marketer encoumters
abmormal retum in g sufficiently ng peniod of time,
The propodion of aboosmal retum 15 camulative aboommal
redum (CAR), This rescorch employed CAR as the
company performumece measune.

T
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C. Non-Financial Information

livestors are more interested agsinst the company in
th fiture by prediciing thmoeph non-financial information
abmson and Temiplar, 20110, for exmnple was o customes
Jowalty, emplovee learmmg snd development inmovations
were cresfed o mainimn the sustaimability of the compnmy.
Rechheld [ 1995) i Mowak and Adarson (1999) sugroestod
that cugomeer loyalty is a more effective method 1o predict
the long term performunee of company than the current
sales walume. It mdicates that the use of finmcial
messurement will result in nmbers nol supporting the
merket-orented investment i new technology, For that
reason, many companes employ both Gnancial and
non-finaneial mesures as addedvalue,

D Coneeptual Scheme and Hypothesis
Development

Thas research aimed o examine whether or nol there
5 value relevance of fimancial and  oea-financial
mivrmaion o the market performance in Indonesion
public manufactuing companies. The conceplual scheme
of research is depicted below.

N

Frnoncial
infommution

T

lresmer
Dgcision

Son-f namiial
inlormation

M
Figure 1. Conceptual Modd of Rescarch

Informution on the annual repoat of the compay not
oy contains financil miormaton, but m it there 1=
also mone-financinl mformation. The fmancial miormation
used m this stady 5 taken from the Retum on Assets
(ROA). The results of the finuncial analvsis reflect the
company's efficiency in menaging resources. An efficint
company mens thit they cn prwide o positive retam
e expected o have the ability (o slay aflos even grow
on the foture. A Bnancial mto is a collecton of some

of the assesment of the efficion use of company rsoues.
Coanpanies that have pood performance, then the siock
market performance of companies 14 also good. 1E cin
be seen from the sbonormad retum m the capatal markeds.
Comsidenng the daborstion above, the hyvpothess s
formilated as follows.

Hia: Bedtern evr asvets has valve relevance on market
performunce

MNon-fmaneial il wses halameced seorccard
method consisting of consmmer perspective, internal
business process perspective, and leaming and growth
perspective, Mon-finuncial information representing the
strategy which the compeany takes can provide more
comprehensive  information,  Short- amd  long-tenm
aritepies bringing the company mio better condinen will
be published concumrently with the company s annual
report. Non-finencial  mformation studied  for s
relnfionship o the compamy performance will result in
some authenticanons, indicating  that  non-financial
mcaaure hes sigmificant wonship i e fitune coompany
performance (Banker, ef ol 2000; luner, & of, 2003
Hussain, e af 2002). Based on the statement shove, the
following hypotheses can be fommulaned

Ha: Marker share has value relevance on market
perfimmarnice.

Ha! ftermal Buwiness Process has wloe relavance
toward on perforEnce

Ha: Learming and Grrosth has valve relevance on
market perfonmnance.

1L Method

71

This research is quontitative research, the dat used
e secomdary data, The form of secondory data s dato
that 15 dermved : mmedl report. This research using
u smmple of the msnnfacturing compies listed on the
Indonesia Stock Eachange in 2010~ 2012, Sampling
method in this research 18 conducted by the parposive
simpling method. Sanples that match the crverma of the
proposed researcher are os moch as 121 companics for
3 years, so there are 363 company data. However, alter




the selection of daa, there are 32 outher dats so that
miust be removed from the sample.

.a..gmmvmhk

The dependent varinble i this sudy is the Comulatve
mﬂﬂr‘ﬂl Retum (CAR) Abnomul rdum 15 the
difTerence between the actual retum that occurs wiih the
refum epectutions. Whereas, the Comulative Abnormal
Rtorm (CAR) 1 the ameunt of o percengage of all abrormal
retum over a given penod. CAR caleulated  wwing
market-adjusted  models  that assume  that  the  best
prediction o estimate retum a secunties market index
retum is at that time {Hedono, 2003, Thus, no need
b use o period sstimated 1o form the model estimation,
due e the retum n1'm1:i¢:i which me bemg etimated
15 the same as the market uxlex return
Atmormal retien (R obtmned thiough two stiges.
The first stage is the difference of the actual return (Ry)
which is thon mehced by the morket retum (Rimyg) obtained
from the second stage.

IHSE — IHSY |
'ﬁ:i = Hﬁg 1

JEX—JSX _,
B=—7x_,

AR, = R,— Bm,
e
AR, i Atmormad retursy of share | in | period
o) s Achur retwn of share 1 in t period
M, ¢ Market refurn index in ( period.
IS + Compuny gock price indey @i 1 fmenih).
IHEE Company stock. price index 1 in -1

{menth)

JEX, CISX Compesile Index in  (month)
JEX : ISX Composile Index o t-1{month)

Then, for cumulative abnommusl rolum 15 ealeulmed
frem the sum of the abnormal return

CAR, =Y AR,

Sevtomimphoes M, Vo odnnd Arvenl and Roksawad Satneawe s

Where;

CAR, s Cumduiive Afwmormal Retwmn of share
imt
AR, : Abnermal return of share § o period

B Independent Varable
L Financial Famabie

The murket-based measure of compuny performance,
aceording o Gani and Jermias (2006), tends o be more
abjective than the accounting based one The data on
] financial performmance, Return on Assets { ROAD,
were obtmned rom Fact Book editions 200 1-200 3. Relurn
o Assets (ROA) reflects on the extent to which @ companmy
G utiliee it asel o provide net profit. ROA 5 estinated
from net income divided by the mean tomml asset,

RO (Net Fcome ),

7 (Mean of TotalAssits),
Where:
Metl Income  Eamning After Income Tax
Mean of TA 1 Mean of TA of begmming and

ending perisd.

2 Now-Finanial  Viviahle

E-lan—ﬁnm:iaj variable in this research employed 3

S R e,
and - groawth,

L Customer perspective (Market Shane/MS) This
customer perspective was estimated based on the
market place included in the company’s annul
report. Thes messuremomt was wed in Ghosh and
Wuo (2012), measuring i by using  customer
satisfaction, based on markel share (MS). Such
mepsuremont wis conducted by comparing  the
compiny sales with the total industrial sales in one
s sub sector, Indestenl sale employed sale
volume approach io all po-public conpamies in the
sami sub sector

2, Intermal nsiness process (IBY This perspective was
estimmted by usmg dommy varable to capiure the




GLOBAL BUSINESY £ FINANCE REVIEW, Folome. 20 devie. 30FALL 2005 85004

presence of busmes process imdertsken for imtormal
company. Following Imver et al {1997} number |
winsi il aF the company employved words explanang
the presence of educabion or rmmng beld o mprove
the emplovee's knowledge and skill. Mesmahale,
mumber (1 was used i the company does nol mention
the presence of sethvities undertaken o mprove the
employves skill,

A Leaming and Growth (LG) penpective. This
perspective wsesses whether or not lemmmg and
mnovation improving the intemal busmess process
can improve the production efficiency, oreate new
product  improve  compeliive  compelency  in
extemal procuct murket, improve added-value for
the customers, penetmfe nto new market, morease
imcome and in tum improve the sharcholder value
(Kaplan & Nerton, 1992) This vadable proxy
employed dummy varishle by @ving notation | if
the company reveals the adivities pertaming o
leaming and growth (moovation - product on
efficiency) and motation (0 1F the company does not
revedd those activities because it is comsidered as
ol makine imprvement over learming and prowth,

. Control Varmhle

1 mirol varable n this research is firm's size.
The finn's size 15 measured using the natural [epanthm
(lnp af totml assets. A

In this research, multiple regression analyss is used
i mnalyvee the relamnship between independent vanahle
mid dependent vanable. SPSS (Statistical Product and
Service Salution) version X0 15 used as an anabvtieal data
ol w0 ted the regression madel. Theoretically, the model
will ive the valid valoe if classiel assumption test e
ful filled.

Before conducting the muliple regression malvsis data
shinilid be cheanad up with the cissical asamption fdfillmene
tov cresure that datn is vilid, unbised. consident, Ew
an efficient esimution of wEresin coofficions. il
test, avidocorrelation lest and  hetercscodasticity. fest.

This research mudtiple regression amlysis W comdale
both firemeial and non-frmnonl informaton o comulative
sl retum in manufciuring companies @ 1SE durmyg
0102012, Regnession analysis is a study an the dependent

| G

voriable’s dependeney on one or more  independent
variables, The multiple régression madel is shown in
thee following formks:

CAR=a+B,ROA, + AMS, + IB, +
8,LG, + B.SIZE, +¢

Where:
oAaR o Cummiltnze Abnormal Return
A  Return on Aty
M5 o Mirket sharey
B o fmternal Buviness Process
L ¢ Learning and Greoth
Size o Commpuny v Size
£ LT
IV. Result

The data analysis of research was stated with classical
pssumption test, including normality, multicol menminy,
heteroscedas-ticity, and awocorelation test, Then the
THpHNE Wit e on Some stststc parmmdos of nescarch
dota. The fiml sample m this study is 331 maoufacringe
companies’ datn during 2010 ~ 2012,

Table | provides descniptive statistics of Cumalative
Abnoral Roum (CAR) Retum on Assets (ROAL Market
Share (MS), Intermal Busmess Process (IB), Leaming
md Growth (LG), md Fam's Siee (SIZE) statistic are
also provided.

Table 2 e result af hypothesis testing on the
vilue redevance ol fimanesal md non-financid informaion
0 ket perfomance in Indovesion manufoctusing public
compantes. The result shows that the Fawe 5 9729
{Frosuatite i85 00000, 1 myeans (hat this model sutability
cn be aecepied, The ad), RY s (0117, Bused on the
. I value, conclude that the ability of the independant
vuriables to explain variation the depemdent variable s
aqual o 11.7% and the rest of it is explained by ather
varisbles outside the model.




Tahle n Staristic Descriptive
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Slnanitm Muxunum Mean Sl Deviatnin
CAR <L RGBT 1ABRET 0.1 63ED 0A7133
ROIA ~01. 7500 1538 N0GERL 022287
bk (0,0 | OH)H) 013760 019442
B 0.00000 L.o0000 G31405 046478
Lis LK) L O LEREDT 030297
SIEE Z.3979H) 12, 11327 T I6425 | G563
AR {rammralarive e’ K Ri2A Refurm an Avsers
My ; Murker shares 18 Tniernal Biwriness Process
LiF Lewrmimg ard Caraurh N » Companny s Sae
Tahle = Hypothesis Tearing
Varmble Cocflicients 1 i,
(Constant) | 8553 1. 56009 0120
RidA 104 TED 553876 ERUIN N
M5 LO0ES 23400 ogass
3] LoTeT JRGEER] o4
LE3 L3526 | H2R{4 0.062*
SIZE =TT 2 TRTS3 N [
Adi. B o117
F-Fahe 9.729
PoFrkic (K

Lo HJE s or %
wed S 000 or 1%
= e 1D oF T

V. Discussion

It has been d ol of research that vses this prodit nitio
IROA) o koow its relevance against the company's
performance and stock performance (refum), becamse it
inoconsiderod o have excess, asoa comprehensive
megsurement of the fnancial statements, In addtion,
clenlate ROA 15 very asy 1o do and aasy o onderstanid.
Analysis wsing ROA could also be applied o any
organreational unit responsible for profitabiling, While
the wetkness of the memurements of the ROA, which
tend w0 focus on shor-torm ohjectives, A project 15
medsred by the ROA con improve short term goal, but
contiin negative consequences m the long tom The
srtepy of the termination of employment relationships,
murketine budeet reductions, md cheaper mateniol we
are the ways that can be wsed o achieve the tirpeted
profitability but con reduce the product guality,

In accordance with the results of research and

Chinng-Ming (2005), that the profit component more
effeetively explaims the value of the commpany rather than
Just seeing the amount of profit eamed. So it is wath
this rescarch, the resalts e consisgent with: research and
Cuizani Abaoub (2012), whire the ROA has o significant
positive relabiomship with the company’s value or wath
abnormel retum of shares. ROA is used 10 measue the
effectivencss of the company m generating profits by
way of unlizing the assets. The higher the ROA, the
higher retum company stock as investors assesses the
company's perfomance better then the invesor 15 willing
to buy it Finally, the results of this rescarch prove the
@istence of  financil  information on company’s
performance. (HI is accepled)

Market share of a compuny has the meaning which
Is very important becsuse it can be used o prove the
srength of 8 company noan eovinnment of comptiton.
Achievement of market share was featured as a tarpet
tor be achicved by virtually amy ficld of endenvor, the
pest results indicating the presence of communication

L]
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which 15 done 1o the public, so that all efforts of the
achievement performance of absorbed by the market.
Kaglan and Nowon { 1992) suggested that in the persgpective
of the customer there are two groups of measurements,
1e. the mipsurement of core omtomer woup whndh
inchudes; mwssure the magnitude of the market share,
the wmte of mowm new customer proups, and  the
measurement value preposition which includes, among
cthers, product or services, customer relatonship, mage
ol reputation, The test results in thes stucke, mdicating
that market share has p relevance miing (H2 sccepted)

Internal business process that the comgany congmily
conducted ultmitedy can create innovations thed add value
to the producet that is produced so that it can crente o
compelitive advantage compared o competitons” products.
An mnowvation made by all componies s an embodiment
of knowledge of market demand and the desire o mee
the needs of the modet with the avarlabilty of o product
that is in tune with the expectations of the narket. As
Dimecker {2003 mentioned that maost of the mmovition
in hsiness theough methodological analyvsis of the
unurgiﬁppmmilim‘ that exist These opportumitics
can be unexpected ocourrences, incongruities of varous
kands, process needs, change in industry or murker,
demographic: change, change i perception and new
koowledme. It proves that immovation is related positively
and signaficanly to the company performance. However,
mnovation serves 8 o mediator that confirms the
relutionshp hetwoen market onentation mnd the company
perfonmine:

Recalling that the samples wsed in this ressarch ae
rranufeurmg comprnmies, n which the compeition cocurs
vory Hghtly because of so mumy performens entoring o
similar business, this sector is wentcal with product
mmwention in order to fight sgainst the competition. In
addition, intemal business process = undenaken
cortinuousiy m the atterpl of strengtheming the market
il of muingoning the customer trost and  loyaliy,
However, the result of hypothesss testmg i this research
showed that intemal business process variable is oot
something 0 be taken into account by the investors. In
addition, intermal busmess process that is continucusly
performed i the Fumework of genghoming the maket
15 0t onee o meiniain the s and loyalty of customens.
(H3 15 accepted)

Regerding  learming and  prowih, Kaplan (19496
sugpested e the company should poy atention constanly

{[EM]

b its employees, monior it eryplovees” wel fare snd
improve thew knowledpe because the improvement of
omploves knowledse will dmprove  their ability  of
partrcipating in the achievernent of company obyective.
The employees' atlity con be messured with s
proditability level. Meamwhile, the information system
abality i mensured from the improvement of amployess’
quality and productivity affeced by access w information
system the company has. The casier the mforomtion is
obtzumed, the better 15 the emploves performance. The
messurement of information system s conducted by
mensuring the percentage availability of information
needed by emplovess on customers, tion cos, und
ete. Although informution bas been availible, mativition
s still required. Motivition wos messured through the
extent 1o which recommendstions and methods proposed
by the employes support the efficiency and productiaty
of compuny, The result of cument research showed that
LG vanable has oo vidue relevince so that the ngwovement
of company empowermen! from employes copability
aspect becomes something important o be considered
by the mvestors (H4 was roected with: siomificaney 5%
Bur LG variable was significant with fevel significancy
1% (H4 was accepled).

VI Conclusion

The fincings show that the firmneial mitemation: which
is measured by wsing the Retun on Assets (ROA) was
posttively refated to the markot performance. On the other,
from three components consist in non-financisl
mformation, cwtomer perspective and internal business
process perspective that has positive relation with murket
performanee. Learming and growth  perspective has
sgmificantly effect on marka pedformonce (ol sgmificancy
¥4k Finally the resulis fully confivm the exisience of
n velationship  belwesn  financial and  pon-Hinancial
mformation on mket performance.

The maplication of research 15 that o performance
msessment syslem should be developed adjusted wath
the different necds of companies 0 onder 1 be consistent
with the objective to be achigved. In addition, the
perfirmmee assessment should be based on the position
or the sage where o company is. It is infended o help




findd At competiiive sdvanisges, Market performance 15
heghly affected by the company performance, for that
n the mamgement of compeny resomee should be
inio account in ordet 1o be always under control

in order to achicve the objecnve of resmrch,

The limittion of study s that this research is oot
supported by qualitative data enabling all aspects of
malysis 0 be obtaned and w0 give a more complete
diserption including potential threat and opportunity thae
@in be utlized by the company. In addition, the
performonee msessment which not made for ay types
of industry makes the result of research less effective,
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