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ASSESSING CUSTOMERS VALUE OF MOBILE
FINANCIAL INFORMATION SERVICES:
EMPIRICAL-BASED M EASURES

Jan Muntermann and Lars Janssen
Chair of Mobile Commerce & Multilateral Security
Institute for Business Informatics
Goethe University
Frankfurt, Germany
jan@whatismobile.de lars@human2l.de

Abstract

In this paper, we assess customers’ value which can be provided by mobile financial information services
enabling private investorsto react promptly to critical market events and to exploit the subsequent abnormal
intraday stock price movements. We present two frameworks for evaluating customers benefits of a
corresponding investment. First, we empirically analyze the impact of timelier information supply on market
returns. Our findingsindicatethat any reduction of the reaction time significantly increasesrevenuesthat can
berealized by customers. Second, we propose a novel approach to measure customers' benefits by simulating
realizableyields considering trading volumes, transaction costs, and reaction delays on the basis of historical
market events and empirical intraday stock price series. The results provide evidence as to how the trading
behavior of customers and different product implementation alter natives can affect customers’ benefits and,
therefore, the evaluation of the I T investment.

Keywords. Businessvalue of IT, mobile financial information services, consumers’ surplus

I ntroduction

Onlinebanksand brokershaveinvested asignificant amount of money in modern information and transaction servicesand rel ated
information technology infrastructurein recent years. Investmentsin products and serviceswith theaim of increasing customers
benefitslead to greater customer satisfaction and, in the long run, to better corporate performance (Brynjolfsson and Hitt 1996).
Nevertheless, the increasing competition within the financial sector and the resulting intense cost pressure forces organizations
to assess the expected benefits that can be derived from planned IT investments.

Evaluating the businessval ue of information technol ogy hasbeen amajor question for researchersand managersfor several years.
Corresponding studies differ regarding the unit of analysis (i.e., the aggregation level at which potential effects are measured).
Whereas early studies focus mainly on a high aggregation level (firm level or higher) (Brynjolfsson 1993; Lichtenberg 1995;
Loveman 1988), later studies propose to analyze smaller units of analysis (e.g., application or product level) in order to achieve
a better isolation of the specific benefits gained from I T investments (Gool sbee and Petrin 2004; Nevo 2003).

We propose an evaluation of customers’ benefits on product level by a performance metric and a customer’ s value-simulation
approach. We focus on an information product notifying private investors of critical market events (company announcements)
that can have asignificant impact on their portfolio value or open up awindow of opportunity. Therefore, we assessthe potential
benefits that can be achieved by an investment in a corresponding notification service. The two frameworks should provide
evidence as to how to evaluate customer benefits resulting from investments in mobile financial information services.

We suggest a performance metric that covers the impact of a more timely information supply on the market returns that can be
realized by the customer. Furthermore, we have chosen the simulation approach for two reasons. First, as we focus on an
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emergent technology and a (so far) not yet available product, the proposed method should enableinvestorsto perform an ex ante
evaluation of planned IT investments. Consequently, it is not possible to apply traditional methodologies, as the parameters of
the underlying production or demand curve can hardly be econometrically estimated or assumed. Second, we simulate theimpact
of trading volumes and the reaction time on realized revenues on the assumption that the information service will decrease the
reaction time of private investors. The simulation uses real market events (company announcements pursuant to Section 15 of
the German Securities Trading Law) and intraday price movementstaken from the Frankfurt Stock Exchange (XETRA) asinput
factors of the simulation.

Information Technology in the Field of Private | nvestors

Online brokers and banks have invested heavily in I T infrastructure in recent yearsin order to differentiate themselvesin terms
of customer attraction and to increase the number of transactions performed. These investments were mainly made in order to
simplify transaction processes or to enhance the information supply for private investors. So far, most existing financial
information systems supporting private investors are limited to conventional web-based pull services. Nevertheless, online
brokers have designed specific business models for mobile brokerage services in order to manage customer segments, pricing
models, and products (L ooney and Chatterjee 2002). Looney et a. (2004) show that appropriate mobile financial information
services can enhance customer satisfactionin order to retain most profitable customers, whichwill improvelong-term profitability.
They arrive at the conclusion that customers' value is a central success factor in the mobile brokerage industry and, therefore,
technological opportunities have to be recognized and val uated.

In thispaper, wefocus on amobile service proposed by Muntermann (2004), which notifiesinvestorsabout critical market events
via mobile push services. If a company whose stocks are held by the investor publishes an announcement, a notification is
triggered and a push message will be sent to the customer’ s mobile device.

Several studies provide evidence that significant abnormal price effects following company announcements can be proven for
aperiod of between 15 minutes and 1 hour, which opens awindow of opportunity if investors are notified in time (Barclay and
Litzenberger 1988; Patell and Wolfson 1984; Woodruff and Senchak 1988). The combination of personalization and timely
information supply, which can be realized by the described mobile push services, can provide benefits for private investors. A
corresponding notification service could prevent potential |osses, astheinvestor isableto react to relevant market eventsintime
or could enable them to take an investment chance. Muntermann and Gittler (2004) have shown the potential capabilities of
mobilefinancial information services by an event study approach. However, thereislittle empirical evidencethat an investment
inthese IT services can provide substantial business value.

Theor etical Foundation and Previous Research

Estimating the impact of IT investments on the company’s business success is an important consideration for researchers and
management. Inrecent years, several studiesaddressed thisquestion, bearing partly contradictory results depending on dataused
and methods chosen. As value can be measured in different dimensions, evaluating the value of IT investments cannot be
addressed with a single question and is typically composed into different questions (Hitt and Brynjolfsson 1996).

1. DoinvestmentsinIT increase productivity?
2. Doinvestmentsin IT improve business performance?
3. Doinvestmentsin IT create value for customers?

Depending on the addressed research question, previous studies apply different frameworksin order to evaluatetheimpact of IT
investments.

Thefirstissueaddressesthequestion of how I T investments can contribute to more production output and/or lessproductioninput.
Typically, this question is addressed with standard production theory using some kind of production function f which describes
the dependency of the output on the change of one or several input variables. Generally, a production function of the form

f = ™1 /1177 isused, where |, and I, represent the input factors (e.g., labor and I T investments) and i the corresponding

output elasticity (Davamanirgjan et al. 2002; Loveman 1988). The approach postulates several assumptions which raise some
drawbacks: (1) the production function form itself has to be assumed (implicating further assumptions, for example, constant
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returns to scale when choosing the Cobb-Douglas production function), (2) the function parameters can econometrically be
estimated, and (3) the I T investments are correl ated with some kind of production output. Asthe approach focuses on increased
physical output, reduction of costs, and input factors, it is adequate for evaluating IT investments in the manufacturing sector
(Lichtenberg 1995) but can beinadequatefor the service or finance sector, where theseinvestments should provide enhanced cus-
tomer service or better/prompt investment decisions. Furthermore, it is not possible to measure other advantages like increased
quality, variety, convenience, and timeliness, which are al'so dominant success factors in these segments. Brynjolfsson (1993)
found that thistraditional productivity-related approach cannot be applied when analyzing the benefits of I T investmentsinanew
technology, as the resulting effects cannot be covered by the production function. Nevertheless, this output and productivity-
oriented approach can be suitableif impact factorsand output can be measured reliably and the marginal contribution of eachinput
factor to the output can be estimated and approximated by the production function form. Consequently, production theory and
production functionswere applied by several researchersin the 1990s (Brynjolfsson and Hitt 1993; L overman 1988; Morrison and
Berndt 1991).

The second question should provideinsightsinto potential profitability benefitsfromthel T investments being unrel ated to output
measurement. Typically, general (e.g., growthin profits, market capitalization, etc.) or industry-specific (e.g., inventory turnover,
mean time before failure, etc.) performance metrics are chosen in order to evaluate the contribution of IT to the performance
metric compared to other factors (e.g., ratio of non-1T capital, marketing purchases, research and devel opment purchases, etc.)
(Barua and Kriebel 1995; Sircar et al. 2000). Severa studies analyzed the correlation between IT investments and growth of
business profitability. Whereas most studies performed in the 1980s and 1990s found little significant positive or even negetive
correlation (Franke 1987) between IT investments and business profitability (Dos Santos et a. 1993; Loveman 1988; Salerno
1985), more recent studies dispelled this paradox ( Brynjolfsson and Hitt 2000; Sircar et al 2000). Evidence was found that the
controversial resultsreportedintheliterature can beascribed to various measurement probl ems caused by cross-sectional analyses
which fail to capture lag-effects (Barua and Kriebel 1995; Kohli and Devarg] 2003; Lee 2001). The key assumption of the
approach isthat businesses capture the value of I T investments over time, which contradicts the theories of competitive strategy,
asall firmswill perform the optimal amount of I T investments in equilibrium.

The third question considers whether and to what extent investmentsin IT can provide benefits to customers. The idea behind
evaluating customers' benefit is that thisis a good proxy for the real value created. Brynjolfsson and Hitt (1996) found that
companies that focus their IT investments on customer service are significantly more productive than their counterparts.
Evaluating customers’ benefitsis mostly addressed by microeconomic theory (Bresnahan 1986; Brynjolfsson 1996). Therefore,
the area under the consumer’ s demand curve has to be measured by econometric methods or by index numbers. The customer’s
demand curve itself illustrates the benefits gained from each successive amount of the product. Evaluating the benefits of IT
investments with consumers’ surplus overcomes several problems involved in the production function and the performance
metrics approach (Brynjolfsson 1996). These approaches tend to underestimate the real value of IT investments, as the chosen
factors do not cover thetotal contribution. Contrary to this, customers’ surplus measures customers' willingnessto pay for the
considered product. Furthermore, it can be applied to new technologies where the productivity function elasticities or the
contribution of IT to the performance metric can hardly be econometrically estimated. Consequently, the approach is adequate
for supporting managerial decisions because investments in new IT products and services can be valuated. Nevertheless, the
approach requires someassumptions. The shape of the underlying demand curve hasto be assumed or estimated for the evaluated
product, which can be challenging evenif an emergent technology isaddressed. Typically, astandardlog-linear demand function

of the form d(p, y)= Ap“y”is used, where p is the price of the product, y is the income and « and 3 are corresponding

elasticities (Brynjolfsson et a. 2003). Furthermore, the demand curve itself assumes (on a product level) that the customer
chooses the most beneficial amount of product units given the product price and the customer’ sincome. Thisisnot feasible for
information products or services where splitting into product units can hardly be presumed. Further problems arise when the
investor is planning to offer anew service (e.g., anew financial information service) free of charge assuming that the service will
increasetotal revenues (e.g., fromincreased financial transactions resulting from timely information supply). Subramanyam and
Krishnan (2001) address this problem when assessing the business value in the context of investments in customer call centers
and choose the resolution time in which a given customer’s problem is solved as a proxy for the business value of the IT
investment. However, their approach works with this proxy in order to evaluate potential productivity gains but it is not
appropriate for evaluating the provided customers’ benefits resulting from lower expenditure of time.

Another differentiation regarding the measurement of IT investment benefits is the aggregation level at which the valuation is
performed and whether aqualitative or quantitative measurement approachisapplied. A meta-analysisperformed by Chan (2000)
reviewing IT value articlesin leading IS journals during the period from 1993 to 1998 segments these articlesinto six different
aggregationlevels(individual, group, organizational, industry, national, and international). Chan found that most of these studies
were performed on an organizational level. None of the articles address the question of whether investmentsin I T create value

2005 — Twenty-Sxth International Conference on Information Systems 619



Valuing IT Opportunities

for customers at an individual level on a quantitative basis (Belcher and Watson 1993; Desmarais et al. 1997; Kraemer and
Danziger 1993; Pinsonneault and Rivard 1998). Consequently, metrics and methodologies addressing the valuation of new
products and serviceson anindividual level that infer the willingnessto pay from customers’ surplus are not yet well devel oped.

Research Method

In order to evaluatethe I T investmentsin the proposed mobilefinancial information service, we exploretwo different customers
value assessments. First, we apply a performance metric called realizable return, which covers the impact of different reaction
delays on potentialy realizable returns. Second, we evaluate customers benefits that can be gained from this service by
simulating realizableyields. According to Davern and Kauffman (2000), both approaches address the potential value of the IT
investment and, therefore, allow an ex ante consideration of the IT investment. As the addressed information service does
currently not exist, the evaluation of the potential (or realizable) value of the IT investment can be valuable for the selection of
different projects.

Whereas I T investmentsin transaction services are usually evaluated on the basis of increased transaction numbers, transaction
costs, etc., the evaluation of new information services and their potentia benefits resulting from better or timelier information
supply is difficult to quantify. We are not addressing this question with traditional consumer demand curves because of the
highlighted problems resulting from the assumptions that come with the demand curve. Furthermore, as we focus on a new
technology or service, assuming or estimating the shape of the demand curve bears the problems pointed out.

Therefore, we aim to bridge this gap by an aternative evaluation approach and have set up a simulation of potentia investor
transactions covering the impact of the information service supporting the private investor. The mobile financial information
service is anticipated to improve the following aspects of the investment decisions of investors: (1) identifying market events
which can have a significant impact on the customer’s portfolio value or open up a window of opportunity and (2) prompt
information supply resulting in timelier investment decisions. The customer benefit is estimated by the maximum trading profits
(realizableyields) which can berealized at different delay levels. Ontheassumption that the mobileinformation system decreases
reaction delays, private investors should be able to gain higher trading profits if supported by appropriate mobile notification
services.

Therefore, we evaluate realizable returns and realizable yields which can be achieved at different trading delays following the
announcement date.

Realizable Returns

To be able to compare potential profits which can be realized after the company announcement, we calculate realizable returns
Ir| which are given by

pitC - pitd
P

ra| =

c

(1)
with d = {0, 15, 30, 45, 60, 90 120}

where |rdi | = realizablereturn of stock i at delay d
Pi, = theclosing price of stock i
Pit, = thefirst available price d minutes after the announcement date

We calcul ate the absol ute val ue as we want to eval uate the maximum realizabl e profit. Consequently, we assume that company
announcements that cause falling stock prices will prompt investors to sell the affected portfolio position. In contrast to this,
increasing stock prices can be exploited by the investors by buying the affected asset. This approach can be interpreted as
measuring the width of the opened window of opportunity.
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In order to corroborate our hypothesisthat timelier information supply (resulting form the proposed mobile notification service)
opens awindow for private investors, we have to compare the realizable returns |rdi | at different delay levels. For each delay

level, therealizablereturnscan beinterpreted asapopulation of returns. Aswe cannot assumethat these samplesareindependent,
we apply a paired-samples hypothesis test working with apaired difference pd, 4, 4, between the val ues of each sample (Groebner
et al. 1999).

Pd, 4142 = |rid1|_|rid2| 2
with (d1, d2) = {0, 15}, {15, 30}, {30, 45}, {45, 60} , { 60, 90} , { 90, 120}

To show that adecrease of d will increaserealizablereturnssignificantly, sequential testsare performed. The corresponding null
and alternative hypotheses are

Hy :E(pddl,dz)S 0
H, :E(pddl,d2)> 0

with (d1, d2) = {0, 15}, {15, 30}, {30, 45}, {45, 60}, { 60, 90}, {90, 120}
If the null hypothesis for two sequential delay levels can be rejected, we can prove that a decrease of the reaction delay allows
higher realizable returns at agiven significance level (e.g., realizable returns after 15 minutes are significantly higher than after
30 minutes following the announcement). For the statistical tests of the hypotheses, a t-test for paired differences is used
(Groebner et a. 1999).
Realizable Yield Simulation

In order to assess customers’ value of the mobile notification service, we propose the simulation of potential yields which can
be realized by the investors. Therefore, returns and trading costs have to be determined, given by equations (3) and (4).

pitc - pitd pitc - pitd
X ——+ X - —m—m

r, =—X
T b b, 3
return of sold stocks return of bought stocks
with d = {0, 15, 30, 45, 60, 90, 120}
Cyviin X < Xuin lower bound trading costs
G =G TG X Kuin <X <Xvax 4)
Chviax X > Xyax upper bound trading costs
|
Yo = Z i — G ©)
i=1
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where Yy, = redizableyield at delay d

X. = trading volume of stock i (in €)

P, = closing price of stock i at the announcement date

P, = first available price of stock i, d minutes after the announcement date
Cy = fixed costsfor trading of stock i

C. = variablecostsfor trading one unit of stock i

Given equation 5, we can evaluate the potential trading profits which can be realized after the publication of the company
announcement. It isassumed that if the announcement causes afall of the stock prices, the held amount x, could be sold, and
if it causesincreasing prices x; stocks could be bought. With the variation of the processing delay d we are able to evaluate the
impact of the timelier information supply realized by the mobile notification service. If the reduction of d involvesanincreasing
realizablereturnr we can evaluate customers' value by comparing theserealizable returnswith regard to the customer’ strading
behavior.

Our evaluation approach implicates some assumption regarding the investor and the capital market. First, it isassumed that the
investor maximizes returns and minimizes costs. Second, we assume market clearance if the investor sells or buys any stocks,
which also implies that orders will not be executed partly.

Dataset

As this study simulates the impact of the investor’s reaction time on the maximum returns which can be realized after the
occurrence of critical market events, appropriate market eventshaveto be chosen. Therefore, we chose company announcements
pursuant to Section 15 of the German Securities Trading Law (WpHG) (so-called ad hoc disclosures) asthefocus event. Weuse
adataset of 265 ad hoc disclosures, which were published during stock exchange trading hours between August 1, 2003, and
January 31, 2005. Thereiswidespread evidence that this kind of event causes significant abnormal stock price reactions on an
intraday basis (Barclay and Litzenberger 1988 Patell and Wolfson 1984; Woodruff and Senchak 1988). Asthese event study-
based analyses apply adjusted returns (e.g., by general market trends), these approaches cannot be used to evaluate any returns
that can be realized by investors (Carter and Soo 1999).

For each announcement, we have identified the publication date down to the exact second and the stock symbol i of the
corresponding company. Given this stock symbol, we requested the intraday stock prices p;, during the announcement day for
each symbol to be able to analyze the following price movements. These stock price series were taken from the Frankfurt Stock
Exchange (XETRA) which covers around 90 percent of the entire securities trading in Germany (Deutsche Borse Group 2003).
We use these price series as a data basis for the empirical evaluation of the proposed valuation approaches and assume that the
customers using the mobile information service will not impact the stock price development itself, since only 20 percent of all
orders at XETRA are placed by private investors (Deutsche Bérse Group 2003). As the trading volume per order of private
investors should be (depending on the segment and category) below average (Glaser and Weber 2004) and as only a subset of
al private investors will use a new service, we assume that this interdependency is negligible.

Empirical Results

Realizable Returns

We calculated redlizable returns |rdi | for each stock/announcement and delay level d = {0, 15, 30, 45, 60, 90, 120}. Thereturns

of adelay level can be interpreted as return population | R, | , Whose center parameters are summarized in Table 1.

The means of therealizable return popul ationsindicate that the observed market events open awindow of opportunity for private
investors, as average return rates greater than 5 percent can be achieved if notified promptly.
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Table1l. Center Parameters of the Realizable Return Populations

Rl R [Reol [Res| Reol [Reol Rl
Mean 6.49% 5.12% 4.67% 4.22% 3.66% 2.85% 2.47%
Median 3.24% 2.20% 1.74% 1.65% 158% 1.12% 1.00%

Sincefor all populationsthemeanislarger thanthemedian, all populationsfeaturearight-skewed datadistribution. Furthermore,
asthe population meansdecreasewith increasing delay level, afirst (weak) indicator hasbeen found corroborating our hypothesis
that a reduction of the reaction delay tends to result in higher realizable returns (for further details regarding the population
distributions, see Appendix A). Thedifferencesbetween the population means provide evidence asto which returns (on average)
can be realized if the reaction delay of the investor is reduced by the proposed information service.

Using the t-test statistics for the paired differences of the neighboring realizable returns regarding the delay levels (d1, d2) =
{0, 15}, {15, 30}, {30, 45}, {45, 60}, {60, 90}, {90, 120}, we are able to complete our hypothesis that the average of the
realizable returns is higher the shorter the delay level.

Given the results of the test statistics in Table 2, we are able to reject the null hypotheses for al sequential delay levels at
significance levels of 1 percent. Within the first 120 minutes following the announcement, each reduction of reaction time
increasesthe rate of return that can berealized on average. Thisresult provides strong evidencethat theinvestment in the mobile
notification service and the involved reduction of reaction time can provide significant benefits for the customers.

Realizable Yield Simulation

For a simulation of realizable yields, we control the two central parameters x. (trading volume of stock i in €) and d (reaction
delay). For all simulation price parameters, we use the empirical intraday stock price series. Thetrading cost parametersc;, ¢,
Cuin» @Nd €y, Were taken from Comdirect Bank, one of the largest online brokers in Germany (Comdirect Bank 2005). Other
online brokers and banks operate with comparabl e cost functions and charge similar trading fees. In order to evaluate theimpact
of the reaction delay and investment volume on the realizable yields, we simulate corresponding transactions using quotations
(3) to (5) with the parameters x, = { 50, 100, 150, 200, 250, ..., 1000} and d ={0, 15, 30, 45, 60, 90, 120} . Asour dataset covers
atimeframe of 1.5 years (August 1, 2003, until January 31, 2005), we normalize y, so it can be interpreted as arealizable yield
per year. Theresultsof the performed trading simulation aregivenin Table 3 (for agraphical illustration of the simulationresults,
see Appendix B).

The simulation results provide evidencethat (1) anincrease of the reaction delay d causes areduction of realizableyieldsand (2)
depending on the achieved reaction time a trading volume limit exists under which the transaction costs will exceed any yields
that could be realized by the investor. The customers' value of the proposed mobile information service cannot be valuated
generally, asit depends on the trading behavior of the customers and the realized reduction of the reaction delay. Therefore, the
simulation approach providesval uabl einformation regarding theinterdependence of trading volume, reaction delay, and realizable
yields. If, for example, theonline broker analyzesits customers' trading volume behavior and considersdifferent implementation
aternatives (e.g., a highly integrated mobile information service providing a higher reduction of the reaction delay compared to
simpler implementation), the customers’ value can be evaluated for different IT investment strategies and customer segments.

Table2. Test Statisticsfor Paired Difference of Realizable Returns

Pdys Pdis 30 Pdy 45 PAas 60 Pdso.90 Pdyo.120
Mean 1.37% 0.45% 0.46% 0.56% 0.81% 0.39%
T-Value 4,91* 2,86* 2,72* 3,15* 2,51* 2,50*

*indicates significance on the 1% level
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Table3. Simulated Realizable Yieldsin € for d = {0, 15, 30, 45, 90, 120}
and x; = {50, 100, ..., 1000} per Year
d[min] 0 15 30 45 60 90 120
x [€]
50 -1177.87 -1297.17 -1336.25 -1376.90 -1425.99 -1497.46 -1532.94
100 -606.73 -845.35 -923.49 -1004.79 -1102.98 -1245.91 -1316.88
150 -35.60 -393.52 -510.74 -632.69 -779.96 -994.37 -1100.83
200 535.53 58.30 -97.98 -260.59 -456.95 -742.83 -884.77
250 1106.66 510.13 314.77 111.51 -133.94 -491.29 -668.71
300 1677.80 961.95 727.52 483.62 189.07 -239.74 -452.65
350 2248.93 1413.78 1140.28 855.72 512.09 11.80 -236.60
400 2820.06 1865.60 1553.03 1227.82 835.10 263.34 -20.54
450 3391.19 2317.43 1965.79 1599.92 1158.11 514.89 195.52
500 3962.33 2769.25 2378.54 1972.03 1481.12 766.43 411.58
550 4533.46 3221.08 2791.29 2344.13 1804.14 1017.97 627.63
600 5104.59 3672.90 3204.05 2716.23 2127.15 1269.51 843.69
650 5675.72 4124.73 3616.80 3088.33 2450.16 1521.06 1059.75
700 6246.86 4576.55 4029.56 3460.44 2773.17 1772.60 1275.81
750 6817.99 5028.38 4442.31 3832.54 3096.19 2024.14 1491.86
800 7389.12 5480.20 4855.06 4204.64 3419.20 2275.69 1707.92
850 7960.25 5932.03 5267.82 4576.74 3742.21 2527.23 1923.98
900 8531.39 6383.85 5680.57 4948.85 4065.22 2778.77 2140.04
950 9102.52 6835.68 6093.32 5320.95 4388.24 3030.31 2356.09
1000 9673.65 7287.50 6506.08 5693.05 4711.25 3281.86 2572.15

Summary and Conclusion

In this paper, we have evaluated customers value of mobile financial information services notifying private investors about
critical market eventsintime. After introducing common I T valuation approaches, we have addressed typical problemsthat result
frominherent assumptions. We find that the question of whether investmentsin emerging products and services create value for
customersonanindividual-level basisisfar from settled and metricsand methodol ogies addressi ng thisval uation econometrically
arenot well developed yet. Therefore, we have devel oped two frameworksto assess customers' valueand to empirically evaluate
these benefits. Aswe focus on an information service not yet available, both frameworks address the potential value of the IT
investment to provide an ex ante evaluation of planned implementations.

Our findingsindicatethat privateinvestorsbeing informed moretimely are enabled to realize significantly higher market returns.
On average, areaction delay of 15 minutes involves more than 5 percent of realizable returns compared to less than 2.5 percent
for a reaction delay of 120 minutes following the market event. Furthermore, the simulation based on real market events
(company announcements) and i ntraday price movementstaken fromthe Frankfurt Stock Exchange uncoverstheinterdependence
between customers' trading behavior, reduced reaction delays, and yieldswhich can berealized by customers. We can show that
there is a minimum trading volume below which trading cannot be profitable and how investments in more integrated mobile
services resulting in shorter reaction delays can be valuated.

Compared to other studies, we focus on the product level in order to achieve a better isolation of the specific benefits gained.
Furthermore, we performed primary data collection to overcome the lack of data and to control data integrity. The chosen
simulation approach overcomes the necessity for several assumptions (e.g., the customer’s demand curve). The proposed
approaches can provide evidence asto how to evaluate the often neglected customers' value of planned investmentsin emergent
products and services. Our approach can be generalized for other IT investment evaluations where a reduction of information
processing delay could provide benefits for customers or organizations. Thisincludes, for example, IT investmentsin the fields
of supply chain management, information logistics, or risk management, all of which are highly relevant domains and where
related studies could uncover potential benefits that could be realized by investmentsin appropriate IT products and services.
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In further research, we will extend our simulation model regarding additional factors (e.g., different trading strategies) which can
have an impact on the evaluation process. Once appropriate information systems are available, acomparison of the ex ante and
ex post investment evaluation will alow an assessment of the divergence between potential and realized value of the IT
investment.
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Appendix A: Realizable Return Populations
with d = {0, 15, 30, 45, 60, 90, 120}
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Appendix B: RealizableYieldsfor d ={0, 15, ..., 120}
and x; = {50, 100, ..., 1000}
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