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ABSTRACT

AT&T Inc. is the world’s largest telecommunications company. Telecommunications
companies have increasingly used big data as a tool for research and analysis, which takes raw
and unstructured data and processes in order to identify valuable information. However, the lack
of consensus on how to measure value of data has created a gap between generally accepted
practices of valuation and modern business needs. The research was conducted in the United
States in 2015 and updated in 2017. The purpose of this investigation was to determine and
explore the value of big data for AT&T by applying the Ohlson model. The Ohlson model aims to
quantify the relevance of the relationship between accounting information and firm value.
Results show there is no statistical significance between the constructs of the Ohlson model, big
data and firm value. The authors recommend expanding the sample size and/or examining more
time periods to get a more accurate indication regarding the valuation of the Ohlson model and
big data.
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INTRODUCTION

AT&T Inc. is a telecommunication company based in the United States with common
stock listed on the New York Stock Exchange (NYSE) with the symbol (T). This corporation is
part of the Fortune 500 companies and a former stock member of the Dow Jones Industrial
Average. AT&T stock (T) was removed from the Dow Jones Index on March 19, 2015 and
replaced by Apple (AAPL) due to a revision of the industrial average to account for a proper
weighting of the information technology sector (Mc Grath, 2015). AT&T Inc. has been operating
for over 100 years. Over time this company has evolved from providing telegraph services to
voice and broadband data services via landline and wireless. As stated in the 2014 investor
annual report, AT&T is transitioning from basic legacy products of voice and data to
sophisticated, high-speed and IP-alternatives, which is expected to grow while legacy business
decline. An example of this transition is its recent expansion into security and product services
with its Digital Life product line. AT&T is also looking to expand its business as an Internet
Service Provider (ISP) as revenue in that product line is expected to grow. The evolution of
AT&T’s business model has forced decision makers to use more complex analysis and research
of consumer behavior, which leads to better business policies and practices, promotions and
offers and provides a better landscape of consumer perception.

The above-mentioned transitions created the need for AT&T to move towards the use of
big data as part of their business operations. Big data can be defined as a collection of extreme
quantities of data, which can be used to measure different items by processing and visualizing
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the data (Jacobs, 2013). The data can be manipulated into multiple formats to include pictures,
maps, videos, audio, emails, text messaging, Internet navigation and others (Galbraith, 2014).

The issue for many companies involved with big data (including AT&T) is how to
measure the value of big data since information is considered an intangible asset with a limited
lifespan that may or may not be identifiable. No one really knows what the information is worth
and there are not any official guidelines for accessing its value (Monga, 2014). Therefore,
deciphering the value of big data and reporting it to stakeholders is a significant gap in the
current literature. Investors clamour for the fair valuation of corporate resources, yet the
characteristic of big data (i.e., intangible, limited life span, ambiguous value) do not lend itself to
traditional financial reporting channels. This inability to estimate the fair value of big data and
report it to stockholders makes company officials question the real benefits of the information
acquired or produced by big data.

PURPOSE OF STUDY

The purpose of this investigation was to determine and explore the value of big data for
AT&T. This valuation was measured by applying the Ohlson model. Subsequently, the
investigation compared the model’s results to the current market value of AT&T and analysed
any differences. The lack of consensus on how to measure the value of data has created a gap
between accepted practices of valuation and modern business needs.

THEORETICAL FRAMEWORK

The Ohlson model (1995) aimed to formalize the relevance of relationship between
accounting information and firm value (Silvestri & Veltri, 2012). The Ohlson Model has been
used to evaluate the relevance of historical accounting information, the accuracy of forecasting
information and the model’s efficiency in predicting firm value and market expectations.
Empirical test results have shown a close association between historical accounting information
and firm value but little association between forecasting data and firm value. Results have also
shown the Ohlson model can accurately forecast stock price and in some instances market
expectations (i.e., if the earnings variable of the model has a significant change) but not
necessarily other firm value measures (Easterday, Sen & Stephan, 2011; Lee, Chen & Tsa, 2014;
Sanchez & Maya, 2012; Zhang, 2016).

The accounting information used in this model is based in fundamental accounting
variables such as capital and earnings (Figure 1). However, the Ohlson model accounts for non-
accounting information to influence a company stock value as well. This non-accounting
information is not clearly defined in the original Ohlson model (1995), since it is just suggesting
that non-accounting information influenced future earnings and stock value (Pai, Vijayalakshmi,
& Michel, 2009). Due to the vague description of the non-accounting information, many studies
have been conducted to correlate non-accounting information (i.e., corporate governance,
corporate scale, etc.) with firm value (Ying-Hua & Shih-Chin, 2013).

The Ohlson model has been analysed and tested in multiple studies to validate the model
with multiple variables. Martinez, Prior and Rialp (2012) applied the Ohlson model with the goal
of testing the model as a price estimator for stock prices in Latin America. Martinez et al.
concluded that the Ohlson model is a good tool to predict prices of stock for most Latin
American stock markets. Duran-Vazquez, Lorenzo-Valdés, Castillo-Ramirez (2014) concluded

2 1528-2635-22-1-103



Academy of Accounting and Financial Studies Journal Volume 22, Number 1, 2018

that the Ohlson model application is a powerful tool to measure a stock value in Mexico and that
the model is relevant in the fundamental analysis of a stock valuation; in agreement with other
studies like Lorenzo and Duran (2010). The model has also been validated in studies measuring
firm value and its association to accounting and forecasting information along with its predictive
power for market expectations, stock price and bankruptcies (Avenhius, 2012; Easterday, Sen &
Stephan, 2011; Lee, Chen & Tsa, 2014; Sanchez & Maya, 2012; Zhang, 2016).

Accounting <
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Information Not defined

Ohlson Model <
FIGURE 1

OHLSON MODEL ACCOUNTS FOR NON-ACCOUNTING INFORMATION TO
INFLUENCE A COMPANY STOCK VALUE

Based that a public company’s stock value is not entirely represented by the accounting
statements, the Ohlson model can be used to evaluate the impact of non-accounting information
such as big data on the valuation of a company’s stock. In this investigation, we modified the
Ohlson model by replacing the “not defined” variable with the variable labelled “big data
valuation” (Figure 2).

Ohlson Model <

Capltal

Accounting
Information

Non-Accounting Big Data
Information Valuation

FIGURE 2
THE VALUE OF AT&T DOES NOT SEEM TO HAVE A DIRECT RELATIONSHIP

The modified Ohlson (1995) model can be expressed in formula as follows:

Vi=betan(x) (Bivi)+(Bt) (bdpvy)
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Where bt=book value of equity at date t; a;=alpha; x*=abnormal earnings for period t; pi=Beta
and bdpv=present value of big data for period t.

The present value of big data for period t (bdpvy) is calculated using the formula
expressed as follows:

bdpvi=(xt/(1+r)*n
r=(xt-cbd;)/cbd;

Where x,=earnings for period ¢ “Net Income”; r=cost of big data factor; cbd=cost of big data

for period t. In Figure 3 below the components are organized as follow; b=(1), a1=(2),
(x»=(3), (Bt)=(4) and (bdpv;)=(5 and 6).
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RESEARCH QUESTIONS

The principal research question was:

1. What is the value of big data for AT&T? In addition, the secondary research questions
are the following:

2. What are the differences between the current market value of AT&T and the Ohlson
model results?

3. What are the differences on AT&T value financial statements with the inclusion of big
data valuation?

4. Does the current stock price account for any big data value?
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H,: Big data has a statistically significant impact on the current market value of AT&T.
H,: The Ohlson model results have a statically significant impact on the value of AT&T.
Hs. Big data has a statistically significant financial value for AT&T.
H,: Current AT&T stock price accounts for statistically significant valuation related to big data worth.

RESEARCH DESIGN AND DATA COLLECTION

The chosen research method for this study was the non-experimental descriptive method.
The use of a descriptive method in this study will help to define and analyse any evident
characteristic of the big data phenomenon in a public corporation. This study attempts to provide
new conceptual ideas in the field of business studies by quantifying the value of big data for
AT&T. For this study, data collection was conducted primarily by the use of historical material
published by AT&T (e.g. annual reports) and articles from recognized sources (e.g. Forbes, Wall

Street Journal, etc.).

RESULTS
Table 1
AT&T SELECTED FINANCIAL AND OPERATINGDATA
Year

2010 2011 2012 2013 2014
Weighted-average Common Shares 5,913,000,000 5,928,000,000 5,801,000,000 5,368,000,000 5,205,000,000
Outstanding
Book Value of Equity per Share $18.94 $17.85 $16.61 $17.50 $16.76
Book Value of Equity $111,992,220,000 | $105,814,800,000 | $96,354,610,000 | $93,940,000,000 | $87,235,800,000
Operating Revenues $124,280,000,000 | $126,723,000,000 | $127,434,000,000 | $128,752,000,000 | $132,447,000,000
Operating Expenses $104,707,000,000 | $117,505,000,000 | $114,437,000,000 | $98,273,000,000 | $120,701,000,000
Operating Income $19,573,000,000 | $9,218,000,000 $12,997,000,000 | $30,479,000,000 | $11,746,000,000
Operation Margin 16% 7% 10% 24% 9%
Net Income Attributable to AT&T $19,864,000,000 | $3,944,000,000 $7,264,000,000 $18,249,000,000 | $6,224,000,000
Normalized Net Income Attributable | $19,864,000,000 | $7,906,000,000 $7,264,000,000 $18,249,000,000 | $6,224,000,000
to AT&T (*)
Dividends Paid per Share $1.69 $1.73 $1.77 $1.81 $1.85
Dividends Paid $9,992,970,000 $10,255,440,000 | $10,267,770,000 | $9,716,080,000 $9,629,250,000
Alpha (al) $2.07 $2.07 $2.07 $2.07 $2.07
Persistence Parameter of Abnormal 0.73 0.73 0.73 0.73 0.73
Earnings for X at t
Persistence Parameter of Abnormal 0.27 0.27 0.27 0.27 0.27
Earnings for Y at t
Weighted Average Cost of Capital 0.082 0.082 0.082 0.082 0.082
Beta (pt) 0.552086 0.552086 0.552086 0.552086 0.552086
AT&T Other Segment Operation $2,396,000,000 $5,077,000,000 $1,065'000'000 $1,336'000'000 $1,200,500,000
Expense
Big Data Organization Contribution | 40% 40% 40% 40% 40%
(Estimate)
Cost of Big Data for AT&T $958,400,000 $2,030,800,000 $426,000,000 $534,400,000 $480,200,000
(Estimate)
Normalized Cost of Big Data for $958,400,000 $446,000,000 $426,000,000 $534,400,000 $480,200,000

AT&T (Estimate) (*)
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As illustrated in Table 1, the quantitative data consists of financial figures provided by
AT&T in their annual reports for years: 2010, 2011, 2012, 2013 and 2014. The quantitative data
is presented by the following multiple financial data values: Weighted average common shares
outstanding, book value of equity per share, book value of equity, operating revenues, operating
expenses, operating income, operating margin, net income attributable to firm, dividends per
share, dividends paid, alpha (al), persistence parameter of abnormal earnings for X and Y at
period t, weighted average cost of capital (WACC), beta (By), other segment operating expense,
big data organization contribution estimate, cost of big data estimate. Please note that alpha (al),
persistence parameter of abnormal earnings for (x and y), weighted average cost of capital and
beta (B;) were estimated and taken from multiple references. Also, note that for the year 2011
some information was normalized (i.e., net income attributable to AT&T and cost of big data) as
this year firm was impacted by unusual expense due to T-Mobile acquisition termination charges
and fees. Also big data cost of AT&T for selected years are estimated because the firm financials
were divided into two segments (i.e., wireless and wire line); these two segments are included in
the other segment that accounted for big data. However, the 2014 annual report was simplified
and consolidated many subsidiaries and provided information for the two core businesses of
wireless and wire line which now included Direct TV. The estimation of big data is based on
information provided in previous published annual reports and the personal knowledge of this
business as a financial analyst for this telecommunication company.

RESULTS OF THE TEST OF HYPOTHESES

The following section describes the empirical results for the research hypotheses
identified. The Table 2 below provides a brief description of each hypothesis along with the
regression results for each statistical test. Subsequently, each hypothesis result is discussed in
further detail along with any observations related to the regression model.

Table 2
REGRESSION RESULTS FOR THE INVESTIGATION’S HYPOTHESES
Null Hypothesis Coefficients t-value | F-value | R Square p-value ggspuol';heas
H1,: Big data does not have a .
- L . Null hypothesis
statistically significant impact on 222770 -0.957 0.917 0.234 0.409 cannot be
the current market value of (>0.05) reiected
AT&T. J
H2,: The Ohlson model results do 0.131 Null hypothesis
not have a statistically significant 43.871 2.064 4.261 0.587 (>b 05) cannot be
impact on the value of AT&T. ' rejected
H3,: Big data does not have a 0.218 Null hypothesis
statistically significant financial 0.015 1.556 2.421 0.447 (>b 05) cannot be
value for AT&T. ' rejected
H4,: Current AT&T stock price .
ot Null hypothesis
does not account for statistically 1 54417485 754 | 1300 | 1.689 0.360 | 0285 cannot be
significant valuation related to big (>0.05) .
rejected
data worth.
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The first hypothesis examined what is the big data impact on the current market value of
AT&T. Based on the regression model result of R? value 0.234 and p-value 0.409 it was
concluded that big data does not have a statistically significant impact on the current market
value of AT&T.

The second hypothesis tested was do the Ohlson model results impact on the value of
AT&T. Based on the regression model result of R? value 0.587 and p-value 0.131 it was decided
that the Ohlson model results do not have a statistically significant impact on the value of
AT&T. Although the Ohlson model has been used and verified in other studies (i.e., Ota, 2002),
in this investigation the model gives the impression to not have a statistically significant impact;
which may partially be driven by the relative small amount of years considered.

The third hypothesis examined the big data financial value for AT&T; per the results of
the regression model of R? value 0.447 and p-value 0.218 it is concluded that big data does not
have a statistically significant financial value for AT&T.

The fourth and last hypothesis examined the AT&T stock price account valuation related
to big data worth. Based on the regression model results of R? value 0.360 and p-value 0.285 it is
established that the current AT&T stock price does not account for the statistically significant
valuation related to big data worth.

Overall, all four hypotheses were rejected as the relationship between the evaluated
construct and the valuation of AT&T is weak. The weakness in relationship is based in the lower
coefficient of determination (R®) which the highest obtained was 0.587 in the second hypothesis.
R? provides the level of linear relationship between two variables. Also, the p-value was higher
than 0.05 (>0.05) in all the hypotheses which indicates that the results are not statistically
significant.

COMPARING THE RESULTS OF THE MODIFIED OHLSON (1995) MODEL AND
AT&T VALUE

Modified Ohlson Model vs AT&T Market Capital at EOY

$30,000,000,000

$25,000,000,000 A

- $200000000,000

/

- $195,000000,000

520,000,000,000

/

$15,000,000,000

- $185,000,000,000

$10,000,000,000

~

- $180,000000,000

- 170000000000

$5,000,000,000
|| —

0o FLN 012 m3

014

- $165 000000000
B oo

o Value of AT at Time t (Incl.big data) SB5,18. 254318 $1,688,353,691 161,640,763 $13,893,795,988

$1817819304

SUSATTMONN | SISISE6ETAON | SI99A%3A% | SI891683%07%

174835950010

$205,000,000,000
$190,000,000,000

$175000000000
§
§
g

=H=Estimated Market Capital for ATAT by end of year t

FIGURE 4
MODIFIDED OHLSON MODEL vs. AT&T MARKET CAPITAL AT EOY

Figures 2 and 3 below illustrate the relationship between the modified Ohlson model
result and the AT&T value captured by the market capital in the respective year. As is illustrated
in Figure 2, the model result and the value of AT&T does not seem to have a direct relationship.
In addition Figure 4 displays how these two items do not correlate as the R Square (R?) of 0.0279
indicates that no linear and/or weak directional relationship exists.
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Modified Ohlson Model vs AT&T Market Capital
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MODIFIED OHLSON MODEL vs. AT&T MARKET CAPITAL AT EQY ($M)
CONCLUSION

This investigation was an attempt at quantifying the impact of big data in the market
valuation of AT&T. Big data has taken an important role in many organizations including
AT&T; as it is suggested in the literature that many companies are evolving their decision-
making structure due to big data. As a result, determining the value of big data and its business
applications has come to the forefront of the management landscape. However, based on the
statistical insignificance of the results of this investigation we determine that the Ohlson model
needs either a bigger sample size (n) and/or more periods (t) to get a more accurate output.
Nonetheless, an underlining goal of awareness of the lack of a valuation model for big data is
accomplished by this investigation (Figure 5).

AREAS FOR FUTURE RESEARCH

Future research on the impact of big data or modern business practices in the valuation of
a private firm by using a fully informational company as Google, Facebook, Yahoo and Splunk
is an important research gap that can be explored. These companies are expected to have a bigger
impact on operational big data than AT&T, whose core business is Telecommunications. Also, a
second recommendation is to apply different valuation models and determine if these have a
better statistically significant impact in the valuation of the evaluated firm.
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