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Abstract: This study examines the economic consequencegarhet financial reporting (IFR) in
Taiwan. The results show that the stock priced=&f firms change more quickly than those of the
non-IFR firms using Akaike’s (1969) Final Predicti&rror (FPE) methodology. Second, the results
from the event study methodology show that the datiue abnormal returns of the firms with IFR
are significantly higher than those of the firmgheut IFR. Lastly, the results indicate that firms
with a higher degree of information transparenogidyia higher abnormal return on their stock
prices.
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1. INTRODUCTION

With the rapid development of internet technologemmmunications through the
internet have been adopted as an essential tg@ubtade information characterized with
pervasiveness, borderless-ness, real-time, low-andthigh-interaction (Ashbaugt al,
1999; Debrecenyet al, 2002) as well as with integration of text, figsy images, live
pictures, and sounds (Debreceatyal, 2002). These characteristics, summarized irethre
words: diversity, timeless, and unlimited access/ehtransformed the internet into an
important reporting medium (Verity, 1994) throughhieh information about firm
performance can reach all the potential global stoses, in addition to the traditionally
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interest-vested parties such as creditors, stodkh®l and analysts (Ashbaugh al,
1999).

In view of the spread of internet financial repogt(IFR) by firms all over the globe,
some regulators and standards-setting bodies,dimgjuistock exchanges, have begun to
examine IFR in regards to its disclosure contemtmét, frequencies, etc. in order to
consider the necessity of accounting and audittagdards related to IFR. In August
2000, the SEC made a pronouncement that all pabhapanies were recommended to
make all legally-mandated information about perfance to all interested parties at the
same time. Companies should not favor selectesdmess with selected information. In
other words, creditors, stockholders, analysts anekstors all should have equal
opportunities to access information on the interfidtis announcement should have
prompted more and more firms to deploy IFR to awang discrimination of information
sharing. However, firms have been given free lieeas to how and what to disclose
(FASB, 2000).

The voluntary nature of information provided on thdernet by the public
companies has led to non-uniformity in their disci@s (FASB 2000; IASC 1999). The
diversity of IFR creates inconsistency on informaticompleteness, comparability and
reliability (Ashbaughet al, 1999; Debrecenyet al, 2002). In particular, equal
accessibility by information users has become aomesue when there exists a gap
between the time firms disclose financial inforroation the internet and the time they
file financial reports with the SEC. Incompletesetective financial reporting through the
internet is expected if companies consider IFR sspplement to the traditional financial
reporting.

The IFR situation among firms in Taiwan is very inibe same as the situation in
the U.S. and other countries in the world. The BaivAccounting Standards Board and
the Taiwan Securities Exchange (TSE) have not pnooed any regulations governing
IFR and, therefore, firms have a great freedomhimosing how and what information to
disclose on the internet. More importantly, thexssts a time gap between a firm’s filing
of financial reports with the TSE and the time f8E makes them available to the
public. For those IFR firms, however, the disclesof quarterly or annual reports on
their websites occurs on the date of filing witle (ARSE. This raises a crucial research
guestion: Does internet financial reporting (IFR)jts current state, affect the investors'
investment decisions? If it does, to what extenesddFR impact the return from
investment in stocks? We studied the case of Tawih the understanding that the
market-based economy and the modus operandi oftthek exchange in Taiwan is
similar in nature to other market-based economiesural the world. Under this
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assumption we believe the conclusions derived ftbm study could be applied to
explain the behavior of internet practices foundtimer similar economies.

Answers to the above questions are not easy simos have not been uniformly
disclosing information with regard to informationntent, disclosure format, and report
frequency. The diversity of information disclosedikas it difficult to ascertain the
contributions of internet technologies as far amriicial reporting is concerned. More
specifically, IFR has opened up a new research oordm accounting and finance
scholars interested in understanding how the cuistte of the art in IFR may have
influenced investor decisions. Although there dreralant research studies on IFR, none
was found to have focused on the relationships dmtvwa firm’s stock prices and their
internet financial reporting.

Two different research models are adopted to exaurttia impact of IFR practices
on Taiwanese firms’ stock performance. First, usii@gike’s (1969) Final Prediction
Errors (FPE) methodology, we compare a sample dfTidlwanese firms with websites
to disclose information to a matched sample of T@ilvanese firms without websites as
the reporting medium between the time period of da29 and April 2 of 2002. We
find that the stock prices of firms with the IFRaptice fluctuate faster than those of the
firms without the IFR practice. In addition, we dirthat the stock prices of IFR firms
disclosing more information on their websites flate faster than those of the IFR firms
disclosing less information on their websites.

Second, we use an event methodology to test whétkeiirms with IFR practices
experience higher abnormal returns than firms withbe IFR practices. In addition, we
also test whether the IFR firms with higher infotima transparency as proxied by high
level and large scope of information disclosed bairt websites experience higher
abnormal returns than those IFR firms with low leaad small scope of information
disclosed. Our findings show that the abnormalrretwf the stock prices of those firms
with IFR are significantly higher than those of fivens without IFR between day 2 and
day 5 of the event period. In addition, IFR firmghahigher information transparency
have higher abnormal returns than those IFR firnk l@ewer information transparency.
Moreover, we also find that the market in Taiwaesioot seem to respond to the website
disclosure as fast as the efficient market theasyld have predicted. We suggest that the
market in Taiwan was not accustomed to use inteasea source of information for
evaluating equity stocks during the period of otudg. As the market understands
internet as a timely information disclosure mediutms possible that the market will
respond to website disclosure faster. However,ishésy empirical question outside of the
scope of the current study, and is worth furthgesgtigation in future research endeavors.
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This study contributes to the IFR literature in told. First, this study contributes to
the literature by examining the impact of IFR tlgbhuhe information users’ perspective.
Prior studies of IFR focus on the information pdmns’ concerns. This is the first study,
to our knowledge, focusing on the information usesncerns. Second, taking the
information users’ perspective, this study provieéespirical evidence on the impact of
IFR, and of the extent and scope of informatiorldsed via IFR on equity valuation.

The remainder of the paper is organized as foll&extion Il presents a review of
past research and points out the logic behind tidemtaking of this research project.
Section Ill presents the theoretical foundations teé theory formulated in five
hypotheses. Section IV describes the research wheltbgy. Section V presents the
results of our analysis and Section VI concludeal wisummary our findings.

2. LITERATURE REVIEW

In this section, we provide a summary of the emgIFR literature. Ashbaugét al
(1999) investigate whether there is an enhanceofehe information value through IFR.
They conclude that firms view IFR as a tool foreeffve communication with customers
and stockholders, and that profitable firms tenddopt IFR. Craven and Marston (1999)
study large companies’ IFR in Great Britain andatode that IFR is positively related to
the size of firms expressed in terms of assetsnbttrelated to industry types. Using
public companies in the Austria Stock Exchange lasir tsample, Pirchegger and
Wagenhofer (1999) investigate the qualities of &Rl conclude that the qualities are
positively related to firm size expressed in terofs stock ownerships or firms’
capitalization values.

Ettredge et al (2002a) study the factors affecting firms’ demmsito disclose
financial reports filed with the SEC as well as tlaetors driving firms’ voluntary
disclosures. Firm size, according to their findingsgely explain their disclosures of the
same financial reports through the internet astieefiled with the SEC, and the size and
reputation of a firm have a positive relationshighwoluntary disclosures of all other
information.

Debrecencyet al (2002) study 660 companies in 22 different caaatand conclude
that firm sizes, information technologies and comps listed on the NY Stock Exchange
are the main factors to account for the adoptiotF&f. Xiao et al (2004) analyze the
factors underlying Chinese companies' voluntarypddo of internet-based financial
reporting, as well as their extent of disclosuractbrs identified as being relevant to
voluntary disclosure choices in the more advancedket economies are included. In
addition, theories on innovation diffusion and valry disclosure are used to generate
hypotheses about factors specific to the Chineséegt such as type of auditor, foreign
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listing, different classes of stock ownership, godernment regulations. Findings from
the largest 300 Chinese companies confirm the miopo that firms' internet-based
disclosure choices are responsive to specifidoates of their environment.

There is an abundant literature in the area of I€porting practices. Larran and
Giner (2002) examine the IFR practices of companisged on the Madrid Stock
Exchange. Their results are consistent with piadifgs that size is a main factor for the
guality and the level of financial information digsed on the internet. Lybaert (2002)
examines the reporting behavior of the entire $&uich listed companies on the AEX
stock exchange as of the first two weeks of Jul§G20rhough reporting via internet
seems to be an established fact, the author fiodsiderable variations on the quality of
reporting completeness and web technology utiimaéimong Dutch listed firms.

Furthermore, the author finds that reporting bérawithin a single sector is more
or less homogeneous than that of all companieseosample. The author attributes such
phenomenon to the followers’ effect of wishing #ek pace with the competitors. Using
the largest 20 companies in each European Union) uUntry, Bonson and Escobar
(2002) document the different information disclosedthe internet by the leading EU
countries and examine the relationship betweerexhent of the voluntary disclosure on
internet and size, country and industry sector.yTbenclude that these three factors
significantly impact the level of voluntary discloe on the internet. Allam and Lymer
(2003) examine the online reporting practices ef 50 largest companies in U.S., U.K,
Australia, Canada, and Hong Kong at the end of 20@i in early 2002. They note that
companies are applying emerging technologies fdermet reporting, and more
companies are disclosing financial information loa web.

With respect to the level of IFR disclosure, theygfthat UK, U.S. and Canada have
higher level of disclosure, but do not find an asstion between size and level of
disclosure of these countries with the exceptionAafktralia. Lodhiaet al (2004)
document a research study on corporate reportirgugin the internet by Australian
companies.

The findings suggest that while corporate reporthrgugh the internet is emerging
in Australia, current practices did not utilize thél potential of the internet to disclose
information to stockholders. And only limited ewae is found of changes in the
reporting practices by companies prompted by thermet technology. Laswaelt al
(2005) examine the voluntary IFR practices of mipalities in New Zealand. Six
variables associated with voluntary disclosuresex@amined: size, leverage, municipal
wealth, press visibility, political competition, @rypes of local municipalities. Results
indicate that leverage, municipal wealth, presgiity, and types of local municipalities
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are associated with the IFR practice of local mipaidies in New Zealand. In a more
recent study of London-listed companies, AbdelsalBmgant amd Street (2007) shows
that the comprehensiveness of IFR of London-listethpanies is associated with
corporate governance measures, such as analyswiiad, director holding, director

independence and CEO duality after controllingdiae, profitability, industry, and high

growth/intangibles.

Ettredgeet al (2002b) study the timeliness of IFR by compatting delay between
the dates of filed annual reports with the SEC #ueddates that they are posted on their
corporate websites. The study concludes that piwfity and information disclosure
formats of firms are negatively related to the getatheir information disclosures on the
internet. On the other hand, the delay in earnarggouncement and the establishment of
a linkage to the SEC’s EDGAR are positively relatedhe delay in firms’ IFR. More
recently, Ezat and El-Masry (2008) examine the ichjpd corporate governance on the
timeliness of IFR by the Egyptian companies listedthe Cairo and Alexandria Stock
Exchange. They find a significant association betwéhe timeliness of IFR and firm
size, type of industry, liquidity, ownership struit, board composition and board size.

Ettredgeet al (2001) undertake a project to examine the invastations directors'
perceptions of financial information disclosed twe internet and they find that thirty-
eight percent (38%) of information provided througiiR is related to accounting and
30% related to finance, and that larger comparmied to disclose more information. As
to the perceptions of the investor relations doecabout IFR, they find that the directors
consider the use of IFR cost-effective in creagogdwill with investors and that they
have a proclivity to trying new technologies and @émploying the website as a
strategically integral part of a firm’s communicatiwith investors.

As summarized above, past IFR studies outside Tafaeus on the information-
providers' concerns rather than the information*siseoncerns. Studies of IFR in the
context of Taiwan are very much the same as thesside of Taiwan. Chu (2001)
investigates IFR practices in Taiwan and discoteas firms tend to disclose historical
information and that the size and profit of a fiame positively related to IFR. Yan and
Tseng (2001) report similar results as in Chu (2001

Although there are abundant research studies ora~-Bummarized above, none is
found to have focused on the relationships betveelrm’s stock prices and their internet
financial reporting. None of the studies cited abaftempt to answer the question we
pose earlier. Thus, taking the users' perspectwe, study attempts to answer the
following three specific questions:
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(1) Does the information that is provided to the pubiiiough the internet by a firm
cause its stock price to change faster than thuk gtace of a firm that does not have
a website to do the same?

(2) Does a different degree of information disclosunette internet by a firm cause
its stock price to change at a different pace?

(3) Does the degree of IFR practices by a firm havgrafecant impact on the return
of its stock?

3. THEORETICAL FOUNDATION AND HYPOTHESES

In this section, we develop hypotheses to teststbek market reaction to IFR by
Taiwanese firms. The theory of efficient marketsuldo predict that if markets are
efficient then, in equilibrium, stock prices onlgspond when useful information is
entering the market (Beaver 1968; Ball and Brow68)9 A generally-accepted theory
with regard to the characteristics of useful infatimn is that information, if useful, must
be relevant to the decision to be made and thatrivdtion must be provided timely to be
relevant to decision-makers. (FASB 1980, 2000)thie investment market, a piece of
useful information would normally cause investoos take actions that will lead to
redistribution of the investment rewards and suiilittopple and reset the equilibrium of
the market. Beaver (1968), using this concept fafrmation usefulness, theorized that if
the information of a firm's profit announcement icblead to the change of the firm's
stock price, it, then, has the information contesignaling useful information to
investors. Moreover, information must be timely ke relevant, and consequently,
timeliness is a necessary dimension of useful méion. What, then, is considered
timely on the investment market? Beaver (1968)ngefitimely in terms of two elements,
reporting delay and reporting interval. The shoiterithe delay and the interval, the
timelier is the information.

Furthermore, a considerable amount of literatusedmerged in the last few decades
which examines voluntary corporate financial reipgrt(e.g., Easley and O’'Hara 2004;
Easleyet al.,2002; Frankekt al. 1999; Sengupta 1998; Botosan 1997; Yeo and Ziebart
1995; Welker 1995; Leftwicket al 1981). The literature suggests that the corpamati
benefits with voluntary disclosure — reduce costapital, agency costs or contracting
costs, and enhance firm value. Voluntary disclaswse company’s activities reduce
information asymmetry between the investors and r@nagement about a firm’s
financial condition and results of operations ia torporate environment. In view of the
empirical evidence suggested by prior research, I&iRthe voluntary basis, should
provide greater information value to investors a&hduld spell more impact on stock
prices. Once information is disclosed through IKRs instantaneously available to all
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investors, thereby reducing information asymmetrgd ashortening information
accessibility delay.

Traditionally on the Taiwan stock market, monthlyahcial information of the firm
Is not available until it was delivered to the T®iat, in turn, makes it available to the
public. Thus, if a firm does not disclose infornoation the internet at the same time as it
delivers the information to the TSE, there will ddonger time interval for investors to
receive the information. That also means a longfrination delay to investors. Thus,
shortening time intervals in information deliveryatls to shortening decision making
cycle by investors, thereby quickening the pacehainge in stock prices. Comparatively
speaking, the time intervals for firms with IFR afidns without IFR in delivery of
financial information to investors are differentdatherefore, the response speeds of the
stock prices of the IFR firms will be different frothose of the non-IFR firms.
Hypothesis 1 is posed as follows:

Hypothesis 1 (H-1)Stock prices change faster in those firms with tR& stock
prices in those firms without IFR.

The signaling theory points out that without infaton transparency between
buyers and sellers, buyers will haggle with theliess on prices to the point that prices
are so low that sellers have to lower gqualitiespodducts to sustain a profit. This
economic behavior eventually leads to the disappear of sellers with high-quality
products--a phenomenon called adverse selectioen(®p1973). To avoid this situation
on the investment market, Beaver (1968) claimetidbmpanies would disclose as much
information as possible so that investors were abldifferentiate good companies from
bad ones. Voluntarily disclosing additional infotioa, financial and non-financial, on
the internet, creates greater information transparelnformation transparency reduces
information asymmetry between owners (or investars) management which in turn
affects the cost of equity capital (Botosan 190kt of debt capital (Sengupta 1998),
firm values (Frankekt al. 1999) and market liquidity (Welker 1995). Hypotisef is
posed as follow:

Hypothesis 2 (H-2)The abnormal return of the stock price of a comp#mt
practices IFR will be higher than that of a compangt does not practice IFR.

Ashbaughet al (1999) indicate that an important element of liSRhe degree or
guantity of disclosure. The higher the degree frmation disclosure in quantity is, the
greater the impact of the disclosure on investongstment decisions is. Easley and
O’Hara (2004) conclude in their study that investgiven more relevant information
achieve a higher return on their investments. Temonstrate how the quantity and
guality of information affect stock prices in edpilum. Hirst and Hopkins (1998)
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demonstrate that a higher level of transparencwcisieved when a comprehensive
income statement is presented to stockholdersehigeenabling analysts to evaluate
earnings management and the fair value of a firsteck. Moreover, information

disclosure channels may be widened in scope omtémet by linking several websites
into one integrated reporting system. Each wehsit@an extended internet provides
information about the local (a subsidiary, divisioor strategic business unit)
performance. Thus, an extended network provides amdy information about the

aggregate performance of the entity, but also tdopmance of individual business
units. Thus three hypotheses are posed as follows:

Hypothesis 3 (H-3)Stock prices change faster in those firms that idewmore
information than stock prices in those firms thatoyde not as much
information, on the internet.

Hypothesis 4 (H-4)The abnormal return of the stock of a company gravides a
greater degree of information disclosure will bgtrer than that of a company that
provides a less degree of information disclosureth@ internet.

Hypothesis 5 (H-5)The abnormal return of the stock of a company fiiavides a
large scope of information disclosure will be highigan that of a company that provides
a small scope of information disclosure, both tlylouFR.

4. RESEARCH METHODOLOGY

Different models were applied to test different biypeses. The models are explained
below.

The Speed of Stock Price Responsesto Internet Financial Reporting

We tried to select time periods appropriate fotingseach of the five hypotheses. In
order to test H-1 and H-3, i.e., the response otkstprices to the disclosure of
information on the websites, the test period beganthe day when new financial
information was filed with the TSE and also postedhe company’s website - called the
first transaction event date, and continued wiimgaction events for the next 49 days,
giving a total of 50 observations. Then, final pcidn errors based on autoregressive
modeling (Akaike, 1969), were calculated to analgme data. The autoregressive model
Is expressed as follows:

Pi=ap+ Y 0Py + & (1)
where:
P; : the stock price at timg
P.i : the stock price at tinei.
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According to Fama (1970), efficient market mearat tthe price of a stock will
reflect all information available at any time. mplies that the immediate past price will
not affect the current price. In reality, howevidre time when information is available
and the time when investors actually receive thermation are not simultaneous and
therefore, the stock price does not reflect albinfation available at any time. This also
means that the current price of a stock is paytaffiected by the immediate past price. In
general, a short time interval, in which the cutretock price changes to reflect the
immediate past price, indicates fast absorptiothefinformation on the stock market.
For this study, we adopted Akaike's (1969) minimBRE to examine the lag length in
which the current price of a stock was affectedtbypast price, thereby enabling us to
determine the speed by which information providedugh IFR is reflected in the stock
price. If the lag length is shorter for the stocice of a firm with IFR than that for the
stock price of a firm without IFR, then, IFR doe®vyde useful information. Akaike’s
FPE is shown as follows:

T+g+1 X SSE
T+g-1 T

FPE=

2)

where:
T = no. of days of past stock prices includedgoation 1,

g = the appropriate lag length for dependent végjadxpressed in days (between 1
and 50),

SSE = sum of square errors from equation 1.

By auto-regressing Equation 1, we find answers goand SSE. Equation 1 is
autoregressed with t=1 (day) until t=k (days) wk&t is found to be the minimum.

The Reationships between | FR and Abnormal Returns of Stock Prices

To test H-2, H-4, and H-5, we adopted the “eventestigation approach. The
disclosure of financial and non-financial inforneation the internet is treated as an event
for this study. As stated earlier, the purposehis study is to investigate whether this
event has a significant impact on the stock pride impact was measured in terms of
the abnormal return during the event period (whudhbe explained later). In testing H-
2, if the abnormal return of IFR firms is signifitavhereas the non-IFR firms exhibit no
evidence of abnormal return, then IFR has inforomaticontent for IFR firms.
Furthermore, in testing H-4 and H-5, the abnornedlinn is treated as the dependent
variable in the regression model and the degrakeotlisclosure of IFR and the scope of
the disclosure are treated as independent variablddkelson and Partch (1986) and
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Chanet al. (1990) also used abnormal returns as a subsfiutéhe impact on stock
prices in their studies.

Sample Selection

Data is collected from two sources: web sites difess firms and the database of
the Taiwan Economics Journal.

Industr N Firms Establishing Firms Using Web-sitesto Disclose
y Web-sites Financial Information
5 3
Cement 8 62.50% 37.50%
17 6
Food 23 73.91% 26.09%
. 17 8
Plastics 20 85.00% 40.00%
. 36 5
Textile 54 66.67% 9.26%
. . 31 10
Electric machinery 31 100.00% 32 26%
Electric equipment & 15 13 5
cable 86.67% 33.33%
o 22 6
Chemical industry 28 78 579% 21 43%
Glass 5 4 2
80.00% 40.00%
. 4 2
Papermaking 7 57.14% 28.57%
15 5
Steel 21 71.43% 23.81%
9 1
Rubber ° 100.00% 11.11%
. 3 2
Automobile 4 75.00% 50.00%
189 88
Electron 195 96.92% 45.13%
. 21 5
Construction 35 60.00% 14.29%
Transportation 17 15 7
P 88.24% 41.18%
Tourism 6 4 1
66.67% 16.67%
. 48 42
Banking 48 100.00% 87.50%
Trade& general 10 8 2
merchandise 80.00% 20.00%
29 6
Other 36 80.56% 16.67%
490 206
Total 572 85.66% 36.01%

Table 1: The Distribution of Firms in Terms of tBstablishment of the Web-site
and the Disclosure of Financial Information on deb-site.
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The former entails the observation of a firms' réipg on the internet. The later
provided data pertaining to stock prices, cumuéatabnormal returns, and market
investment portfolio returns of the firms listed the Taiwan Stock Exchange. Sample
period of the study is between MarcH"2thd April 2° of 2002. Firms in Taiwan usually
file their mandatory financial reports with the Wan Stock Exchange (TSE) during this
period. Of all 572 companies listed on the TSEafslarch 29, 2002), there were 490
(85.66%) that had established websites on thenetebut only 206 of them provided
financial and non-financial information on the wids. The search for a firm’s web
site(s) was made primarily through internet seamfines of such as Google, Yahoo, the
TSE, and others (Table 1).

Firms that could not be identified with the existerof a web site or did not disclose
financial data via their websites were contactedugh phone calls or emails to confirm
the fact that they did not have internet finanoggdorting. We excluded 32 firms from the
sample for not timely posting the financial and 4fim@ancial information on their
websites as soon as the filing with the TSE wasptera. 26 firms were excluded for
missing data from the database. Additional 23 fimith unstable 3 for the periods before
and after the event window are excluded. Lastlyfids which we unable to pair with
the matched firms are removed from the sample. @Bf fdms disclosing financial and
non-financial information on their websites, onl§1lfirms were included in the final
sample of the experimental group. Table 2 showscteh procedure for the 101 IFR
firms

Selection process Experimental group
Firms disclosing financial information on their wsites 206
Less: Firms without timely posting of informatioiteti
with TSE (32)
Firms without available data from TEJatstse (26)

Firms with significantly unstabfiefor the periods

before and after the event window (23)
Firms without matched firms (24)
Firms selected 101

Table 2. Sample selection

And Table 3 shows the distribution of these 101 ffi#Ris among 19 industries.
Though more than half of the firms in the experitaégroup consist of firms from the
electronic industry and the banking industry cassid 8% of the sample, the additional
sample selection criteria discussed above excludegher percentage of electronic
companies and banking institutions from our firahple compared to that of companies
excluded from other industries.

We adopt Rice's (1978) research methodology of rexeatal vs. control group
design. The former was made up of those firms V#kh and the latter without IFR. Both
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groups of firms file reports with the TSE by theediate, but only the experimental group
releases the information faster to the public & internet. The implementation of this
control group vs. experimental group methodologpusth reveal some systematic
differences in stock prices of these two groupsumdothe time that the experimental
group discloses same information filadth the TSE on the internet. Holding all other
things constant, this study aimed at investigativitgether or not IFR would have a
significant impact on firms' stock prices.
Industry Experimental group
Cement 2
Food 4
Plastics 5
Textile 2
Electric machinery 7
Electric equipment & cable 4
Chemical industry 2
Glass 1
Papermaking 1
Steel 3
Rubber 0
Automobile 2
Electron 46
Construction 3
Transportation 3
Tourism 1
Banking 8
Trade & general merchandise 2

Other 5
Total 101

Table 3. Industry composition

The Experimental GroupThe selection of firms to be included in this gronas
based on the following criteria:

1. Between March 29, 2002 and April 2, 2002, firms famdveb site to which
investors could access,

2. Both financial and non-financial information thie firms were disclosed during
the event period at the same time the firms fildnthe TSE, and

3. The system risks of the firmgere stable before and after the event.

Since this study used the market model to deterntinee abnormal return, the
stability has a significant impact on the empiricadults of this study. If the coefficient
was not stable, it will lower the credibility ofgatiction and commingle the system and
non-system risks (Hays and Upton, 1986). Furtheemto analyze market efficiency
based on the market error term will have doubtkBufts. Thus, it was absolutely
essential that the system risk must be examinadrins of its stability before and after
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the event of the disclosure of financial information the internet. This study adopted
Chow's test (1960) to examine the stability ofgizstem risk.

The Control GroupThis group consists of firms that did not estdbhsweb site on
the internet or firms that had a web site but di post the information filed with the
TSE on their websites between March 29, 2002 andl Ay 2002. Two different
sampling methods utilized in similar prior studiesre adopted: random sampling and
pairs-matching sampling. Although little differescevere found empirically from the
results of using these two methods, most reseactesrded to use the matching
approach. For example, Shivakumar (2000) used divenpatching sample to investigate
the announcement of quarterly profits and abnoretarns. The matching criteria for our
study were: (1) same industries, (2) approximatetyual capitalization during the
observation period and (3) same TSE filing datéhasmatched firm in the experimental

group.
Statistical Analysis

In this section, we will explain the statisticalbysis made regarding the differences
of IFR impact on stock prices between the expertaleggroup and the control group.

Testing of Information Content’s Impact (H-1 andBH- T-tests, similar to the tests
used by Rice (1978), were applied to investigatedifferences of the response speeds of
stock prices to the event of IFR between the Expemntal Group and the Control Group
as well as within the Experimental Group partitrapbased on the degree of disclosures.
If IFR provides timely and relevant informationittvestors, then the number of days in
which price change takes place for the experimegr@ip should be smaller than that of
the control group. Moreover, if IFR firms use tmeernet to disseminate information to
their stakeholders, we expect to see a faster nsgpof stock prices for IFR firms with
higher degree of disclosure than IFR firms with dowdegree of disclosure. For this
study, the day on which a company disclosed firnciformation on the internet is
considered the event day and the event day plutobosving 49 days (50 days in total)
are treated as the observation period. Note tlea¢vient day was identified for this study
through correspondence by email or phone callstlsadfinancial reporting is done once
only during the event period. Auto-regression amel final prediction error (PFE) were
used to test H-1 and H-3.

Testing of the Abnormal Returns (H-2, H-4 and H35kating financial reporting on
the internet as the investigation event, this staftiympts to determine whether this event
has significant impact on the stock price, thergeyerating an abnormal return. To
measure the abnormal return of a stock, we adofitedefficient market research
methodology suggested by Famaal. (1969). We compute the cumulative abnormal
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returns (CAR) for an 11-day event window that isldys before and 5 days after the
posting of financial and non-financial information the internetRice (1978) used T-test
to examine the difference of the cumulative abnénmaturns of the stocks between the
experimental group and the control group. This ywtalso used T-tests for examining
differences of the abnormal returns between thesmx@ntal group and the control

group.

M easur ements of the Degree of Information Disclosure and the Scope of Internet
Reporting

The method for measuring the degree of informatlimtliosure was adapted from
Ettredgeet al (2001) by modifying it to include basic profiled operational items and
by using a 4-point weighted scale system to aspants to each disclosure item. The
checklist of potential financial and non-finanaiidclosure items is shown in Table 4.

Information Disclosure Type Measurement ltems Score
1. Firmprofile & history 1
Basic Profile 2.Business cultures, operation policies & strategiel
3.Products and services information 1
4.Firm’s organization and management team 1
5. Human resources information 1
6. Investment & conglomerate 1
7. Contact information
1.Industry information 1
News 2.Products and operations information 1
3 Finance—related news 1
1. Operation profile 1
Operational Items 2. Operation objective & outlook 1
3. Industry analysis & related research report 1
1 Selected financial information 1
. Condensed quarterly financial reports 2
. Condensed semi-annual financial reports 2
. Condensed annual financial reports 2
. Complete set of financial reports (quarterly) 3
. Complete set of financial reports (semi-annual)3
. Complete set of financial reports ( annual) 3
. Annual board of directors report 4
9.Monthly operational revenue information 1

10.Financial analysis 1

11.Financial forecast 1
1.Historical stock price and dividend information 1
Stock Information 2.Dividend policies 1
3.Current stock price information 1
4.Stock agent information 1

=

Financial Information

O~NO O WN

Table 4. Measurement items of the Degree of inftionalisclosed

A weighted scale system was adopted to highliglet ilnportance of various
information content disclosed via company’s webfteinvestors decision making. The
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basic profile of a firm, news about a firm or ogderaal information of a firm was
assigned 1 point.

In general, simplified quarterly, semi-annual onaal financial reports provide less
financial information for decision making than anguete set of financial reports
(quarterly, semi-annual or annual), therefore, wsigmed 2 points for these simplified
reports and 3 points for the complete set of fir@nmeports. Annual reports by the board
of directors not only include the complete setioficial reports, but also information
about business strategies of the subsidiary corapamd major divisions and their goals
and business plans. Thus, we assigned 4 pointhdaannual board of directors’ report.
Total possible points ranged from 0 to 40.

The scope of IFR is defined as the extent by whieh firm's central website is
linked to other websites within or outside of thenfto form an inter- or intra-firm
website structure. The purpose of this linkageoiprovide supplementary information.
The other websites include: (1) the Taiwan StockHaxge, (2) subsidiary companies or
major divisions, (3) strategic business units, #48l up-stream companies such as
suppliers and manufacturers, and down-stream coeganch as wholesalers, retailers,
and other customers. For measuring the scope eigit reporting, the method used by
Ashbaughet al (1999) and Craven and Marston (1999) was adofedh type of
linkage is assigned one point and the total pasgblnts for a firm are four points (refer
to Table 5).

M easurement Items Score
1. Link firm's website to stock market station @fivian Stock Exchange 1
2. Link firm's website to major divisions or suliaiy companies 1
3. Link firm's website to strategic business units 1

4. Link firm's website to up-stream and down-streammpanies 1

Table 5: The Measurement Items of the Scope ofrieteReporting

5. RESULTSOF ANALYSIS

In order to test Hypothesis 1, the experimentalgravas tested against the control
group, using the techniques of auto-regressionfiaatiprediction errors. As indicated in
Table 6, all the statistics (the average, the nmediad the maximum) indicate that it took
fewer days for stock prices to change in the erpemtal group. In other words, the stock
prices of the companies in the experimental gregponded to IFR faster than that of the
control group. The second part of Table 6 suppibetsabove finding with a one-tail T-
test (p = 0.0016), thereby accepting the first higpsis that the disclosure of financial
information on the internet by a company leadsagidr response of its stock price than a
company without the corresponding disclosure.
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The Relationships between Extraordinary Returns of Stocks and Disclosure of
Financial I nformation on the I nternet

In this section, we will first explain the eventpapach for collecting data and the
statistical techniques used for data analysis.llyirthe results of the data analysis related
to Hypothesis 2 are presented.

Part I: Descriptive Statistics

N Mean Median Min Max  Std. Dev.
Experimental Group 101 2 2 1 6 1
Control Group 101 3 3 1 7 1
Part Il: The T-test results

T Value= -2.9828*** P(T<=t) = 0.0016
**x - Statistically significant at the 1% level.

Table 6: The Difference in Days between Experime@taup and Control Group of stock Price Reaction

The Event Methodologyfhis study adopts the event methodology for meaguri
abnormal returns. The event day is defined as #yewhen financial information was
first disclosed on the internet between March 28 April 2" 2002 by the 101 IFR
firms. The event period is defined as the five d&ys before and after the event day.
Stock prices were collected at the beginning ardingnof the event period and also on
the event day. The market model was first usedstonate the cumulative abnormal
returns (CAR) for the experimental group and theti@d group. Then, the statistical T-
tests were used to test any significant differermiethe cumulative abnormal returns
between the two groups. Two methods were used ltulate the differences of the
abnormal returns between the two groups. The rinesthod was to compare the average
cumulative abnormal return of the experimental gras a whole on the day t (t = (-5 ~
+5)) with the corresponding average CAR of the wangroup (refer to Column 5 of
Table 7 and Figure 1). The second method was $b, fimir companies from the two
groups and then compute the average of the difeeof the abnormal returns from
individual pairs for day t (t = (-5 ~ +5)) (refey Column 4 of Table 7 and Figure 1).

Column 2 of Table 7 indicates that the abnormalrrest for the experimental group
on the second through the fifth day following thver day,- the day of the disclosure of
financial information on the internet,- were sigraintly different from zero while the
corresponding abnormal returns for the control graere insignificant (refer to column
3 of Table 7). Furthermore, Column 4 of Table ‘pltigs that the abnormal returns of the
experimental for the first through the fifth dayased on the approach of matching
individual companies (Method 2 as described abowe)e significantly different from
those of the control group at either .05 or .1@lev
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—®— Experimental Group

(%) Cumulative Abnormal Returns |  _____
Control Group

1

0’5 M
0 - -

0,5 : : : : : : : : : :
5 4 3 2 1 0 1 2 3 4 5 Day

Figure 1. Abnormal Returns of the Experimental Graad the Control Group

Based on Method 1, the abnormal return of the exygetal group was significantly
different from that of the control group only ftnet second day after the event day.

Experimental Group Control Group Method 2

Day CAR, CAR, Mean of McetAth 1
(T Value) (T Value) CARY (T val ute)
(T value)

5 -0.0007 -0.0045 0.0038 0.0038
(-0.0079) (-0.0506) (0.04) (0.0293)

4 0.1145 -0.0138 0.1283 0.1283
(0.7631) (-0.1048) (0.73) (0.6426)

3 0.0733 0.0134 0.0599 0.0599
(0.3822) (0.1010) (0.29) (0.2571)

2 0.0881 -0.1456 0.2337 0.2337
(0.4000) (-1.0538) (1.01) (0.8988)

1 0.1310 -0.2360 0.3670 0.3670
(0.5693) (-1.4417) (1.38) (1.2998)

0 0.1530 -0.2605 0.4135 0.4135
(0.5870) (-1.3866) (1.33) (1.2869)

1 0.3273 -0.2323 0.5596 0.5596
(1.2028) (-1.1519) (1.8)* (1.6522)

> 0.6048 -0.0541 0.6589 0.6589
(2.0643)* (-0.2296) (2.01)*  (1.7529)*

3 0.6645 -0.0191 0.6836 0.6836
(2.0590)** (-0.0701) (1.87)*  (1.6184)

4 0.7316 0.0204 0.7112 0.7112
(2.1167)* (0.0648) (1.84)*  (1.5205)

5 0.6996 0.1917 0.5079 0.5079
(1.8368)* (0.5648) (1.22)*  (0.9957)

* Statistically significant at the 10% level,

** Statistically significant at the 5% level.

a: CAR=the mean of the difference of the abnormal retdirom individual pairs

for day t (t=(-5~+5)) and N=101.

b: CAR= the difference between the average CAR of themx@ntal group as a whole
and the average CAR of the control group as a whioléhe day t (t=(-5~+5)) and
N=101

Table 7: Cumulative Abnormal Returns of the Experital and Control Groups
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The reason for this difference between Method 1 Method 2 may lie in the fact
that the matching was done along the line of simitaustries - which could provide
better comparison between the two groups. Anotbason is that taking the groups a
whole to compute the average will lead to the campson effect, i.e., positive
fluctuations offset negative ones. Thus, a conclusian be drawn that companies with
the disclosure of financial information on the miet will lead to higher yield on the
cumulative abnormal returns than those of compamiglout similar disclosure of
financial information on the internet. Hypothesiths can be accepted.

Interestingly, the results consistently show thet tcumulative abnormal returns of
the experimental group or the difference in cunnatibnormal returns between the
experimental and the control groups were not dicamt until the second day after the
event day. One explanation for this interestinglifig is that website financial disclosure
IS a new phenomenon in Taiwan, and investors mdybroaccustomed to this new
reporting medium as employed by the IFR firms. Assult, the market does not respond
to the information as soon as it is disclosed oa ititernet. As the market better
understands internet as a timely reporting medianfifhiancial information, it will react
faster to the information disclosed via firm's wigddsA natural extension of the current
study is to examine whether the market respondsuissequent website financial
disclosures as soon as it is disclosed online.

The Degree of Information Disclosur@o test Hypothesis 3, we separated 101
companies in the experimental group into two sutygso those with a total disclosure
score above the average was designated as Expaln@@moup One (EG1) and those
below the average designated as Experimental Gioup (EG2). The techniques of
auto-regression and the final prediction errorsenapplied to test H-3 and the results
were presented in Table 8.

Part |: Descriptive Statistics
N Mean Median Min Max Std. Dev.

Experimental Group 1 44 2 2 1 4 1
Experimental Group 2 57 3 2 1 6 1

Part I1: The T-test results of experimental groups (1) and (2).

T Value= -2.3017**. P(T<=t) = 0.0117
** Statistically significant at the 5% level.

Table 8: The Difference in Days between ExperimeBtaups 1 and 2 of the Stock Price Reaction

Table 8 shows that the stock prices of EG1 tookefedays to respond to the
disclosed financial and non-financial informatiom the internet as compared with EG2.
The result of one-tail T-test (T =-2.3017, P(T<=t).0117) shows that Hypothesis 3 can
be accepted, which is that a higher degree of thdogure of financial information on
the internet by a company would prompt its stoakgpto change more quickly. On the
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other hand, the stock price of a company with aelowegree of the disclosure of
financial information would take a longer time &spond to IFR.

The Relationship between the Cumulative AbnormairRe and the Disclosure of
Information on the Internetn this section, we will analyze the relationshigggween the
cumulative abnormal returns and the disclosuranaricial information on the internet.
The disclosure of financial information on the miet is defined in terms of (1) the
degree of the disclosure of information on the rmajor internet site and (2) the scope
of the internet reporting. Multiple-regression ais& is used to test the relationships.

Descriptive AnalysisTable 9 presents the descriptive statistics ofdineulative
abnormal returns, the degree of internet disclomiréenformation, and the scope of
internet reporting. The mean of the internet infation disclosure was found to be
12.2574 with a maximum of 40 points appearing thdate a low degree of information
disclosure on the internet. The mean of the scop#aernet reporting was 0.8812--which
indicated that many companies did not link theibvsées to other web-sites.

The Degree of ., Scope of Intern

Variables CAR Igﬁzgﬂzt?g Reporting
(DISCLOSURE1) (DISCLOSURE?2)

N 101 101 101

Mean 0.6048 12.2574 0.8812

Min -5.6819 5 0

Max 9.0122 20 4

Std. Dev. 2.9446 3.4861 0.9725

Range Y 0~40 0~4

Table 9: Descriptive Statistics of the Variableshe Regression Model

Pearson Correlation CoefficientTable 10 presents the Pearson coefficients of
correlation. The coefficients between independariables were below .5, indicating
non-existence of high multicollinearity.

Variables CAR DISCLOSURE1 DISCLOSUREZ2
CAR 1

DISCLOSURE1 0.300 1

DISCLOSUREZ2 0.273 0.263 1

Table 10: Pearson Correlation Matrix

Results of Multiple-Regression Analysi@able 11 presents the results of applying
multiple-regression analysis to determine the i@ighips between the dependent
variable (abnormal return of stocks) and independariables (the degree of the
information disclosure (Disclosurel) and the scopeeporting (Disclosure2), on the
internet).
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CAR =a, + ,DISCLOSUREH, + o,DISCLOSURR, + ¢,

Dependent Variables Independent Variables Coeffici T Value
a, -2.4969 -2.4658**
CAR DISCLOSUREL 0.2068 2.5123%
DISCLOSURER 0.6433 2.1800**
N=101

F Value=7.4586***, P-value=0.0010
R-squared=0.1321

Adjusted R-squared=0.1144
DISCLOSURE

DISCLOSURE, _ ¢ scope of internet reporting of firm i.

** . Statistically significant at the .05 level,
*** : Statistically significant at the 0.01 level.

=the degree of the disclosure of information affir

Table 11: Results of Multiple Regression

The coefficients revealed significant correlatitiesween the dependent variable and
the two independent variables, with T values sigaift at .05 confidence level. Thus,
Hypothesis 4 (the degree of the disclosure of madron has a significant impact on the
abnormal return) and Hypothesis 5 (the scope ddrmet reporting has a significant
Impact on the abnormal return) can be accepted.

Robustness Check3o control for industry and size effects, we re-the same
regression model with two new control variableduded in the model: size and industry.

CAF, =, + 2,DISCLOSURL, + ar,DISCLOSURI, + ¢,

Dependent ) o
_ Independent Variables Coefficient T Value
Variables
Intercept 1.5243 0.43
DISCLOSUREL 0.2311 2.71%*
CAR DISCLOSURER 0.6350 2.02**
SIZE -0.2774 0.04
INDUSTRY 0.0221 -1.18
N=101

F Value=4.12***, P-value=0.004
R-squared=0.1478
Adjusted R-squared=0.1119

DISCLOSURH, =the degree of the disclosure of financial inforimaof firm i.

DISCLOSURE, _ the scope of internet reporting of firm i.

SIZE =the natural logarithm of the market value of egait-2 trading day of event day.
INDUSTRY =dummy variable, equal to one if the firm is beldaglectronic industry, and 0, otherwise.
** 1 Statistically significant at the 5% level,

*** @ Statistically significant at the 1% level.

Table 12: Robustness Test
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We use the natural logarithm of the market valueadiity at -2 trading day of the
event day to proxy for size and a dummy variabkentaon the value of one if the firm
belongs to the electronic industry to control fodustry effect. Our initial results are
robust in this new specification. As reported irblEal2, both the degree of information
and the scope of information continue to be sigaift in this specification after
controlling for size and industry effects. In falbgth size and industry variables are not
significant in explaining the firm’s cumulative atomal returns.

To evaluate whether the weighted index for infoforatlisclosure has an impact on
the regression results, we re-ran the models wisiclasure scores tallied from an
unweighted index. Our results are robust agaimsstialing systems adopted.

6. CONCLUSIONS

This study focuses on whether the disclosure @rmétion on the internet, in terms
of timeliness and relevance, has an immediate impastocks prices, and whether the
degree of information disclosed on the internet tredscope of IFR have a significant
impact on stocks prices. A number of conclusions ba drawn from our research
findings.

First, the number of companies disclosing financifdrmation on the internet is on
the rise, but most of these firms tend to discksemmary (macro) financial data rather
than a complete set of financial statements asinesjby the TSE for the quarterly and
annual filing. Financial and electronic industries,very significant part of Taiwan's
economy, have strong financial systems and tendidolose more information, both
financial and non-financial, on the internet théimeo industries.

Secondly, the stock market's response to the fipmm/iding timely information
through IFR is faster than the corresponding respdo firms without IFR. Moreover,
the stock market’'s response to the firms providim@e information on their websites is
faster than the ones providing less informationtlogir websites. Our findings suggest
that when relevant information is provided on a elyn basis regarding a firm's
performance, investors will respond and reevaltiagefirm's worth and readjust their
portfolio, as a consequence.

Third, an important finding from this study was tbenfirmation that IFR firms
experience abnormal returns as their financial rmédion is disclosed via internet
whereas their non-IFR counterparts do not expesieany abnormal returns. One
interesting finding worth pointing out from thisugly is that the market in Taiwan does
not seem to respond to the website disclosure @s 8s it is released; instead it takes
additional two days before the market respondéi¢oatvailable new information. This is
contrary to the prediction of the efficient marketory that if markets are efficient, then,
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in equilibrium, stock prices only respond when ubefformation is entering the market.
One explanation for this contradictory phenomeroithat the Taiwanese market is not
accustomed to analyze firms through firms’ webslieclosure. As a result, it takes
additional time for the market to understand thporeng medium, and adjust stock
prices of IFR firms accordingly.

Finally, the abnormal returns of a firm’s stockre&sed as the degree and scope of
disclosure increased. Our finding suggests thaggteater the information transparency
provided by a firm through disclosure, the highe tmpact is on the stock prices of a
firm.

While our results provide some interesting insightsn the users’ perspective into
the relationship between a firm's stock prices @ndinternet financial reporting, our
results should be interpreted in the light of tingithtion due to the unique nature of the
companies included in this study. The high repriedeem of the electronic industry and
strong financial institutions in our sample is thegure of the Taiwanese economy. Our
results may not be representative of the economiegher parts of the world without
similar industrial structure.
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