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to be related in the statistical sense to the overall estimates made by 
accounting analysts.

In another study concerning analysts’ forecasts, Lambert et al. [11] 
found that the association between EPS forecast, growth rates forecast 
error and measures of technological conditions in the firm’s industry. 
They found as the forecast horizon increases, the technological 
conditions and current EPS are statistically associated with analysts’ 
forecasts. Long horizon creates the conditions for within one to conclude 
that interactions between technological conditions and current EPS are 
associated with analysts’ EPS and growth forecasts. This conclusion 
align itself with Jung et al. [12] who suggested that analysts’ growth 
forecasts effect efforts to evaluate analysts’ forecasts may produce 
optimistically biased long-term forecasts. Since intangible assets which 
are often technology based are taken up more of the balance sheet of 
many firms, it is likely that analyst’s forecasts may produce less accurate 
predictions of earnings, cash flow and rate of return. The conclusions 
of Deschow [13] become less important. Balance sheets usually have 
little or no involvement with the value of intangibles although there are 
some practices by accountants are still used.

Intellectual Property and Traditional Accounting 
Methodology

As noted by the timing of recognition of revenue for IPR in 
financial statements of ten are not featured in merger and acquisition 
activity [3,14-21]. The financial accounting standards board (FASB) 
provides for such activities, however, they are often ignored due 
to their evasiveness or are not fully informational in there normally 
structured rules. Recognizing future performance is a goal of matching 
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Introduction
Deschow [1] postulated that the use of accrual based accounting 

methods increased the capability of accounting based forecasts to 
improve the ability to measure firm performance reflected in returns 
to equity investments. The argument was that cash flow accuracy 
is expected to suffer from matching, realization and other timing 
problems concerning the recognition of costs and revenues. Accuracy 
of financial reports compared methods of forecasting accounting 
earnings seeking to learn how forecast models can be compared and 
possibly improved to produce more accurate results [2-5]. Questions 
posed included sources of accuracy, but accrual accounting was not 
considered the most important source of inaccurate results. However, 
no one established a theoretical link between sources of inaccuracy 
and the matching principle and the accuracy of financial analysts’ 
forecasts although many studied the problem [2,6-9]. Financial reports 
containing these forecasts of cash flow and rates of return are subject 
to fluctuations in the interpretation of timing principles utilized by 
accountants. However, Gu and Wang [10] brought up the possibility 
of another source of inaccuracy in the forecast of rates of return, cash 
flow and earnings.

Theses researchers concluded that there is a substantial relationship 
between analysts’ forecasts and the magnitude and value of intangible 
assets. Intangible assets were not considered in the forecasting method 
discussed by the researchers in their many and detailed studies. The 
value of intangible assets produces a great source of error if they are 
not considered in the forecasting methods utilized by analysts in the 
production of cash flow, rates of return and earnings per share forecasts. 
When adjustments for intangible assets are included in the analyst’s 
forecasts, Gu and Wang stated that The rise of intangible assets in 
size and contribution to corporate growth over the last two decades 
poses an interesting dilemma for analysts. Most intangible assets are 
not recognized in financial statements, and current accounting rules 
do not require firms to report separate measures for intangibles [10]. 
Intangibles include trademarks, brand names, patents and similar 
properties that have value but are generally not listed on financial 
reports of firms. Many of these items are technology based and are very 
important in financial decisions such as in mergers and acquisitions. 
They are an intricate in the growth of firms and therefore are shown 
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and timing but are unrelated to recognizing cash flow and similar items 
in the historical performance of a firm. Non-profit entities often do not 
use accrual rules at all since the goal of these are related to achieving 
high rates of return. Often IP rights for non-profits would differ from 
the same item for profit maximizing entities since the goal of seeking 
high rates of return does not enter the strategic planning process for 
non-profits. The purpose here is to consider IP as intangible assets as 
a product of intellect that law protects from unauthorized use by those 
not responsible for the IP rights. Hence, IP rights are characterized as 
the protection of distinguished signs such as trademarks for goods and 
services, patents, and other similar items which are under protection 
from unauthorized use. This includes art, music, creations by authors 
including the authorship of computer software and similar items such 
as discoveries, inventions, phrases, symbols and design. Obviously, 
a writer and conductor of Music such as Leonard Bernstein, Daniel 
Barenboim and James Levine would have created IP that differ greatly 
from Physicists such as Lisa Meitner, Nils Bohr or Albert Einstein.

Presently, accounting suggests two methods to determine the 
value of IP rights to produce better estimates of from accounting 
analysts’ forecasts. The convention of the ‘lower of cost or market” is 
based on the rule of conservatism in valuing assets to anticipate future 
losses instead of future gains. The policy tens to understate rather 
than overstate the value of net assets and could therefore lead to an 
understatement of income, cash flow, earnings and rates of return. The 
purpose of this study and its conclusive result is to neither understate 
nor overstate cash flow so as to produce a rate of return on cash flow 
that is commensurate with the goal producing accurate prediction 
of cash flow and its rate of return for financial and decision making 
purposes. Stated differently, the purpose is not to violate accounting 
policy but to insure the mergers and acquisitions (M&A) that cash flow 
is estimated properly. Traditionally, when accounting writes policy 
about intangible assets as a residual. By residual, they mean a buyer 
is ready to value a firm in excess of the value of the tangible assets. 
This value is often referred as Goodwill [22] which is an imperfect 
method. This notion of goodwill is estimated as a residual value. If the 
valuation of intangible property is imperfect since it considers part of 
the solution of a bargaining process. In this case, the buyer and seller 
may have different market power which greatly affects the residual of 
the bargaining process and produces an imperfect or biased estimate 
of the value of the 9 intangible assets. One may examine the case of 
the sale of “Superman” by struggling comic artists to a much larger 
corporate power who could market the character to “Comic Books”, 
Television and the Film Industry. The nearly destitute conditions of the 
original artists who created the intangible product could never cope 
with the business and marketing (power) of those who purchased the 
name “Superman.” Thus, goodwill becomes a vague valuation system 
that justifies the bringing of data analysis and science into the valuation 
process.

Another solution suggested during the M&A process is to simply 
list the patents, trademarks, brands and similar items of IP in the 
financial reporting of the firm. Following this initiative and suggestion 
of the accounting principles board provide little aid concerning the 
economic value of IP rights and products for a firm during the M&A 
events. In the final step of the problem the evaluation may conclude 
influence relating to the biases of the reading of the financial reports. 
Such biases of IP occurred often with works of Meitner, Einstein and 
Bohr. Whereas, at least Einstein and Bohr received Nobel Prizes which 
did have wealth, but Meitner perhaps due to her gender and religious 
preference never received the award the others were given. The three 
conductors and composers of music there was no economic award 

from the Nobel Prize Committees. Accountants forecast the overall rate 
of return for a firm but do not ignore the convention of “conservatism.” 
Accounting practice values the IP rights for a firm each year for each 
and every IP right under consideration. The principle of Goodwill 
is not to be used during M&A activity to account for the value of IP 
rights. IP may induce greater asset values but also effects the rate of 
return on cash flow because the denominator of the rate of return will 
change. To understand the gravity of ignoring or improperly valuing 
IP rights see Jarrett [23,24]. This result debated previously by Brief and 
Owen, Pappas’ and Brief [14,16,21] indicated that including earnings 
risk may not fully reflect all risk in estimating earnings, but at least, 
reflects that part of risk from the variation in earnings.

Estimating Cash Flow Attributable to Intangible Assets
Estimation theory in accounting is consistent with traditional 

accounting and assumes the objective by becoming part of the 
foundation of modern account [25]. Estimation methods are cost 
based allocation procedures and are utilized to express the accounting 
rate of return. In using accounting information to predict the value 
of intangible assets and the cash flow associated with rates of return 
on cash flow. Based on the notion and observable evidence there is a 
relation between the increase in the value intangible assets and the cash 
flow associated with a firm’s assets. Since a purpose of accounting is to 
provide information for predicting parameters, i.e. the rate of return 
for a decision model, a method for relating information is estimation 
theory. 

Without repeating the general model developer by Brief and Owen 
[25] and implemented in another allocation model by Jarrett [18], we 
may observe the set of allocation methods, that the allocation system 
is, cash flow attributable to estimating the value of intangible assets 
usually results in error in estimating the rate of return since the rate of 
growth is not predicted precisely.

An Example of Estimating a Monetary Value of IPR
To illustrate the case of monetarizing IPR and other intangible 

assets, let us consider the specific problem of a firm purchasing IPR 
through a direct acquisition and the issuance of new debt as part of its 
holdings to finance the items. Obviously, the ratio of common equity 
to total capital stock will be changed during the financial operation. 
In turn, the effects of financial leverage on total financial risk will also 
be part of the problem. The rate of return to common shareholders is 
related to the measure of financial risk utilized in any decision of this 
type. We assume that the firm is motivated is finance the acquisition by 
leverage instead of issuing new common share nor a strict loan from a 
financial institution or similar institution is the result of an economic 
optimization policy. Define T as the sum of debt and common stock. 
To illustrate simply, preferred share and other financial instruments are 
valued at zero to avoid complications that my hinder the explanation. S 
is the monetary value of outstand common and D is amount oi debt; X 
the amount of earning in a future time period. X is a random variable 
and E(X) is the mean of the random variable, V(X) the variance and 
S(X) the square root or standard deviation. The cost of the debt per 
dollar is I; the interest rate. The mean earnings per dollar of S is 

E(Y)=E(X)/S=E(X)/(T-D)                           (1)

Note that Y is also a random variable with mean E(Y). Mean (or 
expected) earning is defined as follows:

E(X’)=E(X)-iD for D>0;                                    (2)

Hence, E(X′)=E(X), for D=0 (2′)
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The variance of total earnings is 

V(X′)=V(X) for D≥0 (iD is a constant) (2′)

The financial decision-optimum is to fund the purchase is an 
example of decision analytics where the decisions are to substitute 
debt for common stock or not to substitute debt. Using data analytical 
language, for this decision problem the states of nature are defined by 

E(X)>ID or E(X)≤ID                                     (3)

We define the opportunity loss function as an integral 
approximation the firm’s view towards choosing a non-optimal 
decision. No loss occurs when earnings are great than the cost of debt 
since management will benefit from the strategy of leverage financing.

As an example consider cash flow to be greater than the cost 
of debt management and in turn the loss function would change 
reflecting the goal of optimum decision analytics. The basic structure 
of the acquisition strategy would not change except for the substitution 
of cash flow for earnings. To calculate the opportunity loss function 
associated with this strategy, we estimate some probability density 
function (PDF) that approximates the PDF for future earnings. Before 
we consider all PDFs, let the firm focus on the normal distribution or 
T-distribution having a very large number of degrees of freedom which 
approximates the standard normal distribution. The opportunity loss 
becomes at breakeven (Xb) becomes

Xb=E(X′)-Z((S(X′))                       (4)

Z refers to the normal fiducial deviate; and S(X′) the standard 
deviation. By rearrangement, we find E(X)=E(X′)-iD. The next step 
is to determine the size and distribution of the loss function for the 
distribution of future earnings which is all in line with objectives of 
the timing of the realization revenues discussed before Jarrett (1971 
and others). In Table 1, we preview one method to estimate the 
monetary value of IPR. The E(X) is $5000 and the S(X) increases by 
given amounts ($100). Column 3 contains the cost of debt of $4000. 
The Z calculation is accomplished column 4 with column 5 containing 
the cumulative normal probability. In turn, the IPR monetary value is 
simply the normal probability multiplied by E(X) and is contained in 
column 6. The IPR$ is thus calculated for a variety of circumstances 
[26]. In summary, the example demonstrates that estimation theory 
in financial accounting is a fundament portion of correcting financial 
reporting data such that analysts now have a complete set of data work 
with when making forecasts and other decisions. Our findings do not 
dispute that of others. Instead it corroborates many discussions of the 
lack of determining the monetary or economic value of IPR. In one last 
thought others including Pakes and Shankerman [27] found that values 
of these intangibles decrease and they become desolate and less useful 
over time requiring reestimation.

Summary and Conclusions
Problems associated with analysts’ forecasts of earnings, cash 

flow and rates of return continue often because intangible assets are 
either not estimated properly or not even considered in the forecasting 
process at all. No matter that rules of accrual accounting are utilized 
or miss utilized, error may exist in analysts’ forecast even when one 
properly uses forecast methods. If the influence of intangible assets 
often referred to as intellectual property continue to grow sand not be 
reported in financial statements, the error associated with the growth 
in these assets will correlate with the magnitude of errors in forecast. 
Even testing finding that use of accruals will improve analysts’ forecast 
accuracy is insufficient in recognizing that increases in cash flow is 
related to the growth and use of intellectual property

The purpose in this study is to employ estimation theory in 
improving analyst’s forecasts because it will recognize the value of 
intellectual property rights and other intangible assets which are often 
the major source of error because they are ignored. Estimation theory 
has a long history in financial reporting because it has shown that 
matching and realization methods are in reality the same problem. 
Timing and allocation problems basically similar principles and only 
elementary accounting textbooks would present them as different. We 
should note that the allocation problems in financial accounting are 
already known as noted in the review of Thomas.

Note, also, that overestimation of cash flow resulting in the 
overestimate of income inflates rates of return for firms. Rates of return 
are still used for making decisions concerning investments in and the 
abandonments of projects. Analysts’ forecast is particularly important 
in decisions concerning portfolio management as well.
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