
Full Terms & Conditions of access and use can be found at
http://www.tandfonline.com/action/journalInformation?journalCode=tjms20

Download by: [Misr International University] Date: 28 November 2017, At: 06:15

International Journal of Modelling and Simulation

ISSN: 0228-6203 (Print) 1925-7082 (Online) Journal homepage: http://www.tandfonline.com/loi/tjms20

Modeling growth rates and anomalies of financing,
investment and dividend decisions

Tarek Ibrahim Eldomiaty, Mohamed Bahaa El Din & Ola Atia

To cite this article: Tarek Ibrahim Eldomiaty, Mohamed Bahaa El Din & Ola Atia (2017): Modeling
growth rates and anomalies of financing, investment and dividend decisions, International Journal
of Modelling and Simulation

To link to this article:  https://doi.org/10.1080/02286203.2017.1405721

Published online: 28 Nov 2017.

Submit your article to this journal 

View related articles 

View Crossmark data

http://www.tandfonline.com/action/journalInformation?journalCode=tjms20
http://www.tandfonline.com/loi/tjms20
https://doi.org/10.1080/02286203.2017.1405721
http://www.tandfonline.com/action/authorSubmission?journalCode=tjms20&show=instructions
http://www.tandfonline.com/action/authorSubmission?journalCode=tjms20&show=instructions
http://www.tandfonline.com/doi/mlt/10.1080/02286203.2017.1405721
http://www.tandfonline.com/doi/mlt/10.1080/02286203.2017.1405721
http://crossmark.crossref.org/dialog/?doi=10.1080/02286203.2017.1405721&domain=pdf&date_stamp=2017-11-28
http://crossmark.crossref.org/dialog/?doi=10.1080/02286203.2017.1405721&domain=pdf&date_stamp=2017-11-28


International Journal of Modelling and Simulation, 2017
https://doi.org/10.1080/02286203.2017.1405721

Modeling growth rates and anomalies of financing, investment and dividend 
decisions

Tarek Ibrahim Eldomiatya, Mohamed Bahaa El Dinb and Ola Atiaa

aFaculty of Business Administration and International Trade, Misr International University, Cairo, Egypt; bCollege of Management and Technology, Arab 
Academy for Science, Technology & Maritime Transport, Alexandria, Egypt

ABSTRACT
As far as uncertainty is prevalent, financial anomalies increase the complexity of financial decisions. The 
possible consequence of an anomaly is either an over or underreaction. This paper suggests that the use of 
mathematical programming can lessen the degree of complexity when planning for financing, investment 
and dividend decisions. The authors develop a comprehensive form of the External Financing Needed 
model in order to show the generic and combined relationship among the three financial decisions. The 
comprehensive model shows nonlinear relationships between the three financial decisions. The paper 
uses a simulated numerical example to illustrate how financial objective functions (e.g. targets) can be set 
out under certain constraints. The latter serve as a remedy for financial anomalies. The results show that 
financing, investment and dividend decisions can be made optimally to serve having consistent financial 
statements.

1.  Introduction

The practice of corporate financial decisions is facing a growing 
complexity due to behavioral issues that are yet to be resolved. 
One of the most pervasive issues is anomalies of financial mar-
kets where there are differences in expectations. The latter are 
manifested in the financial markets either in the form of overre-
action or underreaction. The prediction of either is quite difficult 
and subject to errors at all times. The relevant studies in the liter-
ature have been focusing on detecting or exploring the existence 
of over or underreaction using many mathematical and statistical 
techniques. To this end, the literature is successful in finding out 
that anomalies do exist and affect financial decisions significantly. 
The missing element in the literature is the time lag of anomalies 
and over/underreaction in financial markets. That is, financial 
planners find out the over/underreaction at the end of a time 
period or an event. At that time, an anomaly emerges as a result 
of differences in expectations of the financial planners and the 
market. In these cases, financial plans are subject to disturbances.

What matters to financial decision makers is to take into 
account the possible effects of over/undereaction at the beginning 
of a period or an event. The authors suggest that behavioral differ-
ences in expectations (or anomalies) can be considered constraints 
on financial decisions. In this case, mathematical programming 
is quite helpful in terms of setting financial objective functions 
that are subject to constraints that must take into account differ-
ent expectations. In this sense, financial decision-makers can be 
prepared for the possibilities of over/underreaction in advance 
which is quite practical in terms of financial planning. This paper 

considers financing, investment and dividend decisions as pillars 
of corporate finance. The paper incorporates the income state-
ment model and External Financing Needed (hereinafter EFN) 
model to reach a comprehensive EFN model that shows the inter-
action between financing, investment, and dividend decisions. 
The authors use a simulated numerical example to illustrate how 
financial plans are set out in terms of growth rates.

1.1.  Objectives of the paper

The paper aims to fulfill the objectives that follow.

(1) � Discuss the relationship between financing, invest-
ment, dividend decisions, and behavioral bias in 
financial market being identified as overreaction or 
underreaction.

(2) � Incorporate the EFN model and income statement 
equation in order to reach a comprehensive EFN 
model.

(3) � Illustrate how mathematical programming can be used 
for dealing with anomalies of financial decisions.

1.2.  Contribution of the paper

The comprehensive EFN model shows:

(1) � The EFN model in its current state shows only the contri-
bution of growth of sales and profits to the determination 
of equity financing. Therefore, a necessity arises to show 
the contribution of other items in the income statement.
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the momentum investment and report the same conclusion using 
mutual funds returns [16,17]. That is, as investors become more 
optimistic about stocks, they will overreact biding up stock prices 
through direct investments leading to increases in their purchases 
of mutual fund shares. Rea and Marcis [18] extend the above men-
tioned results citing the difficulty of raising equity financing when 
stocks performed poorly in the 1970s. The Fortune concludes that 
literally disturbances to security returns do have repercussions on 
future fund flows as well as on current flows [19]. Evidence from 
New Zealand shows a strong negative relationship between fund 
flows and short-term interest rates and the exchange rate [20].

From corporate financing point of view, overreaction, under-
reaction, and momentum investing cause increases in the cost 
of equity financing. The authors of the current study argue that, 
as far as investors’ overreaction and underreaction are closely 
related to the uncertainties of market timing, corporate managers 
must be concerned with target growth rates of the variables that 
are related to financing, investment, and dividend decisions. It 
is inconceivable that fundamental corporate finance decisions 
are left to unexpected investors’ overreaction and underreaction. 
In addition, a flexible mechanism is to be put forth in order to 
insure that growth rates can be adjusted timely as new informa-
tion arrives due to investors’ overreaction or underreaction. The 
latter argument is the main focus of the current study.

3.  Overreaction, underreaction, and dividend 
decisions

Investors’ behavior, being overreacted or underreacted toward 
dividend payouts, is quite linked to financing decisions integrally 
in two ways. First, dividend distributions can be used for adjust-
ing firms’ financing needs. Second, investors’ reactions toward 
dividend payout are a critical factor in determining the timing 
for issuing equity financing. The related literature provides exten-
sive evidence on price-dividends anomalies [21–24]. Therefore, 
investors’ over or underreaction causes disturbances in deter-
mining the right timing. Over and under reaction phenomena 
play a crucial role in dividend models that associate expected 
dividends to variations in stock prices [25–27].

Brav and Heaton [28] examine the issue of financial anomalies 
by developing a Bayesian mathematical algorithm that compares 
between behavioral theories, which rely on investor irrationality 
and rational structural uncertainty theories that depend on inves-
tor uncertainty about the structure of the economic environment. 
They conclude that, although behavioral and rational theories are 
indistinguishable due to striking mathematical and predictive sim-
ilarities, it is much easier for decision makers (i.e. investors) to deal 
with structural uncertainty using behavioral interventions that are 
bounded by limited arbitrage [29]. It is worth noting that behavioral 
uncertainty has its own grounds on the association between diver-
gence of investors’ opinion and expected rates of return [30,31].

The authors of the current study argue that the use of mathe-
matical programming with objective functions and constraints 
to set target growth rates is a plausible way to deal with structural 
uncertainty and limits of arbitrage. The related studies in the 
literature examine the association between dividend changes, 
or drifts, and operating performance [32,33]. Brav and Heaton 
[28,63] Gordon dividend growth model to offer an illustration of 
investors’ overreaction. They show that investors’ expected rates 

(2) � The comprehensive EFN model enables the deci-
sion-maker (the modeler) to create a generic capital 
structure that changes proportionally according to 
changes in income statement items.

(3) � The contribution of the items reported in the income 
statement and balance sheet to determine the amount 
of equity financing.

(4) � How to use each item separately to create optimal 
equity financing as well as scenario analysis.

The rest of the paper is organized as follows. Section 2 dis-
cusses the effects of overreaction and underreaction on financ-
ing decisions. Section 3 discusses the effects of overreaction and 
underreaction on dividends decisions. Section 4 discuses the 
effects of overreaction and underreaction on the investment in 
fixed assets. Section 5 develops the mathematical algorithm for 
a comprehensive External Funds Needed (EFN) model. Section 
6 illustrated the modeling of growth rates in the comprehensive 
EFN Model. Some concluding remarks are provided in Section 7.

2.  Overreaction, underreaction, and financing 
decisions

In financial markets, overreaction and underreaction create 
problems of securities mispricing that result in difficulties in rais-
ing financing. Investors’ overreaction results in increases in cost 
of equity. Although investors’ underreaction may result in low 
cost of equity financing, it might cause a problem of raising the 
required amount of equity financing due to investors’ reluctance 
to buy securities. It is worth noting that the phenomena of over-
reaction and underreaction are quite linked to market timing. 
The latter refers to issuing stocks at high prices and repurchas-
ing at low prices. The market timing theory of capital structure 
states that it is highly likely that high prices might be driven by 
overreaction. This means that overreacting investors create good 
opportunity for corporate managers to raise equity financing 
instead of debt when stock prices are high [1]. This conclusion 
is deeply rooted and well-established in the literature [2–7]. As 
far as overreaction and underreaction are reflections of investors’ 
behavior, other studies conclude that firms issue equity when 
investors have good expectations about future earnings [8–12].

The literature includes related studies that show the effects of 
overreaction or underreaction on raising the required financing. 
Davidson and Dutia [13] relate investors’ overreaction and under-
reaction to information asymmetry. They conclude that the arrival 
of new information causes investors to switch between overreaction 
and underreaction. That is, new information may induce investors 
to overreact and buy when prices are increasing followed by under-
reaction as investors keep buying when prices further increase.

The same is true in case of mutual funds that Hendricks et al. 
report that unusually good (poor) performance in the past four 
quarters was followed by unusually good (poor) performance in 
the subsequent four quarters [14]. Firms resort to debt financing 
following a hot-market initial public offerings [15]. This means 
that firms have target capital structure that they need to main-
tain. Therefore, target growth rates of investments, financing, and 
dividends are crucial in the implementation of market timing.

It is clear that overreaction and underreaction are linked to 
momentum investment strategies where extended studies examine 
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of return are higher than expected dividends growth. This con-
clusion means that corporate financing decisions are significantly 
affected by investors’ overreaction. Other studies in the literature 
develop an empirical link between firm’s unexpected accruals 
and analysts’ forecasting error [34,35]. They conclude a positive 
association between analysts’ forecasting errors and asymmetries 
of firms’ expectations. The authors of the current study argue 
that the reduction of the latter, which is a target objective itself, 
requires that firms try to avoid unexpected estimates by setting 
target value using certain objective mathematical functions. In 
this case, firms can lessen the severity of overreaction effects on 
the determination of dividend. The authors of the current study 
also argue that the use of mathematical algorithm that helps reach 
an optimal dividend would improve the outcome of dividend dis-
count models in the literature [36–38]. The expected benefits can 
be extended to the use of implied cost of equity as a valid measure 
of expected returns [39]. In this case, target growth rates may 
help reducing the consequences of irrational expectations [40].

4.  Overreaction, underreaction, and investment in 
fixed assets

The literature on the investment in fixed assets offers many deter-
minants that can be quite subject to over or underreaction. There 
are financial and non-financial avenues where this issue can be 
illustrated. As far as the non-financial factors are considered, polit-
ical costs increase with firm size [41]. In this case, it can be inferred 
that firms decide on investment in fixed assets based on estimates of 
political costs which are discretionary by its nature. It can be further 
shown that the management of fixed assets and other related items 
might be subject to behavioral influences [42]. As far as financial 
factors are considered, firms that use valuation multiples such as PE 
ratio as a timing factor are subject to overreaction or underreaction 
[43]. In addition, other studies report that long-term discretionary 
accruals are related to changes in net fixed assets [44,45].

Cerian studies in the literature conclude that a positive 
association exists between overpriced (underpriced) firms and 
overinvestment (underinvestment) [46,47]. This result indicates 
clearly that investments in fixed assets are influenced significantly 
by behavioral bias being represented by over or under pricing. 
Nevertheless, they also document a negative association between 
future stock prices and fixed assets, which shows that the invest-
ment in fixed assets is still subject to behavioral expectations. In 
this regard, Bakke and Whited [48] offer evidence that managers 
incorporate private investor information when making invest-
ment decisions. Furthermore, other related studies conclude that 
capital investments anomalies are driven by falling stock prices 
[49,50]. This result means that investments in fixed assets are 
influenced by the market expectations that may take the form of 
pebbles [51]. An extended study finds that high-tech investors 
demonstrate excessive optimism regarding asset utilization ratios 
[52]. In addition, investments made by public firms are distorted 

by short-termism, which confirms the argument that firm’s invest-
ments are influenced by either over or underreaction [53].

5.  Modeling financing, investment, and dividend 
decisions

The integration between the above-mentioned three corporate 
financial decisions is illustrated in the literature by using the 
External Funds Needed (EFN) model. As far as the latter con-
siders growth of sales the driving element that leads the changes 
in investment in fixed assets and financing, this requires a rear-
rangement of the income statement in terms of growth rate of 
sales and debt financing. The modified income statement shall be 
incorporated into the conventional EFN model in order to reach 
a comprehensive model that can be used for modeling financing, 
investment and dividend decisions.

5.1.  The development of income statement equation in 
terms of debt financing

In accounting terms, the income statement can be stated as 
follows.
 

where S  =  Sales revenue, COGS  =  Cost of Goods Sold, 
Exp = expenses, I = Interest expense, Tax = Tax paid, NI = Net 
Income.

As far as net income (NI) is divided between dividend payout 
(D) and retained earnings (RE), Equation (1) can be restated as 
follows.

 

In terms of debt financing, Equation (2) can be rearranged and 
solved for the amount of interest expense as follows.
 

As far as financial planning is considered, we multiply both sides 
of Equation (3) by (1 + g), where (g) is a growth rate. This assumes 
that the growth rate (g) must be the SAME in order to preserve 
the accounting identity.

In Equation (4) the amount of interest expense (I) is determined 
by the amount of loan (L) times the interest rate (i). Equation 
(4) can be rewritten as

Equation (5) can be rearranged to solve for the amount of loan 
(L) as follows.

(1)S − COGS − Exp − I − Tax = NI

(2)S − COGS − Exp − I − Tax = D + RE

(3)I = S − COGS − Exp − Tax − D − RE

(4)
I
(

1 + g
)

= S
(

1 + g
)

− COGS
(

1 + g
)

− Exp
(

1 + g
)

− Tax
(

1 + g
)

− D
(

1 + g
)

− RE
(

1 + g
)

(5)
L × i

(

1 + g
)

= S
(

1 + g
)

− COGS
(

1 + g
)

− Exp
(

1 + g
)

− Tax
(

1 + g
)

− D
(

1 + g
)

− RE
(

1 + g
)

(6)
L × i + L × i × g = S

(

1 + g
)

− COGS
(

1 + g
)

− Exp
(

1 + g
)

− Tax
(

1 + g
)

− D
(

1 + g
)

− RE
(

1 + g
)

L
(

i + igi
)

= S
(

1 + g
)

− COGS
(

1 + g
)

− Exp
(

1 + g
)

− Tax
(

1 + g
)

− D
(

1 + g
)

− RE
(

1 + g
)

L =
S
(

1 + gsales
)

− COGS
(

1 + g
)

− Exp
(

1 + g
)

− Tax
(

1 + g
)

− D
(

1 + g
)

− RE
(

1 + g
)

(

i + igi
)
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financing. It is obvious that this version of EFN is different from 
the conventional EFN as follows.

(1) � The comprehensive EFM model includes the relative 
contribution of each item in the income statement in 
terms of its own growth rate (g). That is, the equity 
financing is determined by sales growth rate (as stated 
in the conventional EFN model) as well as growth rates 
of other items.

(2) � The intrinsic relationship between growth of sales and 
equity financing is nonlinear, while it is linear in the 
conventional EFN model.

5.4.  Mathematical programming and the financial over 
and underreaction

The related literature, as shown and discussed above indicates 
that financing, investment, and dividend decisions are signifi-

cantly influenced by over and underreaction. This behavioral bias 
renders financial planning quite difficult. In this case mathemat-
ical programming offers a practical approach for dealing with 
different expectations. The objective function in a mathematical 
programming is a practical tool that a financial planner can use 
for modeling financial decisions. The constraints are quite help-
ful as well in terms of taking into consideration variations in 
expectations or behavioral bias. In this sense, the use of proper 
objective function and constraints match, and can deal with, 
the intrinsic characteristics of anomalies in financial markets. 
In general, an anomaly emerges from a violation of a paradigm 
[58]. In financial markets, corporate financing, investment and 
dividends are subject to anomalies [21,59,60]. The general form 
of a mathematical programming is [61,62].

where, y is either a financing, or dividend, or investment deci-
sions, A is a target value for either financing, or dividend or 

investment decision, hj is a constraint which is related to either 
financing, or dividend or investment decision. The constraint 
takes the form of a growth rate (gj) that falls within the domain 
(X) of the income statement and the balance sheet.

f
(

y
)

= A

Subject to
hj(x) ≥ 0, gj(x) ≥ 0

x,∈ X

5.2.  The development of a comprehensive EFN model

The EFN is a formal model that uses sales growth rates to deter-
mine the external equity financing. The model recognizes explic-
itly the sources of financing sales growth rates in terms of the 
uses of financing (assets) and sources of financing (liabilities and 
retained earnings). The EFN takes the form that follows [54–57].
 

where, PM = Profit Margin =
Net Profits

Sales
, d  =  Dividend Payout 

Ratio
An advantage of the EFN model is that it can be rearranged 

in terms of sources of financing. The EFN can be broken down 
in order to show the relationship between new investments, debt 
financing, and internal financing (retained earnings).

 

where, Sales growth (SG) = St−St−1

St−1
, and 

St = Current sales, St+1 = St
(

1 + g
)

Equation (8) is divided into three parts.

• � First part that determines projected assets 
= gsales × Assets =

St−St−1

St−1
× Assets (9)

• � Second Part that determines expected debt financing 
(sales growth × Debt), where sales growth is referred to as 
gsales. Equation (6) can be used to determine debt financing 
by multiplying both sides by gsales.

 

• � Third part that determines financing through retained 
earnings (internal financing)

 

The comprehensive EFN model can be stated as
 

5.3.  Characteristics of the comprehensive EFN model

Equation (12) shows the contribution of all items that are 
reported in an income statement to the determination of equity 

(7)
EFN =

(

Assets

Sales
× ΔSales

)

−

(

Debt

Sales
× Δ Sales

)

−
[

PM × Projected Sales × (1 − d)
]

(8)

EFN =

(

ΔSales

Sales

)

× Assets −
(

ΔSales

Sales

)

× Debt −
(

Net Profits

Sales
× Projected Sales ×

(

1 − Dividend Payout Ratio
)

)

EFN = (Sales Growth × Assets) − (Sales Growth × Debt) −
[

(Net Profits) ×
Projected Sales

Sales
× (Retained Earnings Ratio)

]

EFN = Projected Assets − Debt Financing − Expected Retained Earnings

(10)

Expected Debt Financing =
Sgsales+Sg

2
sales−COGS(1+g)gsales−Exp(1+g)gsales−Tax(1+g)gsales−D(1+g)gsales−RE(1+g)gsales

(i+igi)

(11)
= (Net Profits) ×

Projected Sales

Sales
× (Retained Earnings Ratio)

= (NI) ×
S(1+gsales)

S
×

RE

NI

= RE ×
(

1 + gsales
)

(12)

EFN = +
(

gsales × Assets
)

−

[

Sdsales + Sg2sales − COGS
(

1 + g
)

gsales − Exp
(

1 + g
)

gsales − Tax
(

1 + g
)

gsales − D
(

1 + g
)

gsales − RE
(

1 + g
)

gsales
(

i + igi
)

]

−
[

RE ×
(

1 + gsales
)]
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6.2.  The use of the comprehensive EFN for modeling 
borrowing decisions

In terms of modeling the income statement, further adjustment 
is required. The cell that contains cash in the balance sheet = cur-
rent cash balance + (cell that contains the new RE – cell that 
contains previous RE) + (cell that contains the new loan – cell 
that contains current loan). In this case, the income statement 
and balance sheet are linked generically when the financial plan-
ner optimizes growth rate of sales. In order to show the process 
of optimization, certain scenarios can be illustrated as follows.

Scenario (1)
Assume that the company is targeting EFN = 0. That is, the 

company is willing to expand without having to increase EFN. 
In terms of optimization, Excel solver can be used as follows.

• � The objective functions f (EFN) = 0, which is equivalent 
to setting the cell that contains EFN = 0. It is worth noting 
that f (EFN) = 0 is nonlinear as shown in the comprehen-
sive EFN (Equation (12)).

• � Subject to: S  ≥  0, COGS  ≥  0, exp  ≥  0, Tax  ≥  0, RE  ≥  0, 
D ≥ 0. In the Solver, this is equivalent to changing the cells 
that contain growth rates in the income statement. The 
optimal growth rates are shown in the new income state-
ment (Table 6).

As above mentioned, as far as the income statement is gener-
ically linked to the balance sheet, the latter is optimized as in 
Table 7.

Scenario (2)
Assume that the company is willing to bring about changes 

in debt, rather than equity, for financing the expected changes 
in growth rates. In terms of modeling, Excel solver can be used 
as follows.

• � The objective functions f (EFN) = 0

• � Subject to: S  ≥  0, COGS  ≥  0, exp  ≥  0, Tax  ≥  0, RE  ≥  0, 
D ≥ 0, and Loans ≥ 0. In the Solver, this is equivalent to 
changing cells that contain growth rates in the income 
statement in addition to the cell that contains the balance 
of loans in the balance sheet. The new optimized income 
statement is given in Table 8.

The new balance sheet is shown in Table 9.

6.3.  The use of the comprehensive EFN for modeling 
dividend decisions

This part considers changes in dividends per share through 
changes in growth rates in the income statement. Two scenarios 
can be developed as follows.

6.  Modeling growth rates in the comprehensive EFN 
model: simulated example

Assume that a company XYZ has provided the income statement 
and balance sheet in Tables 1 and 2.

The company has also provided some supplementary data 
in Table 3.

Solution

• � Assuming that in the current state, the growth rates for all 
items = 0%, the EFN is estimated by.

The negative EFN refers to an excess of funds which is equal to 
the balance of retained earnings in the balance sheet. This result 
shows that the comprehensive EFN model captures the changes 
in both income statement and balance sheet. This result can also 
be considered as validity to the comprehensive EFN model. The 
comprehensive EFN model is quite sensitive to growth of sales, 
which is the core assumption of the conventional EFN model.

6.1.  Initial settings

As far as the growth rate of sales is the basic motivation for 
changes in investments in assets and financing, assume that the 
company is targeting 2% change in sales, 1% change in COGS 
and Expenses. The expected income statement and EFN are as 
follows (see Table 4).

As far as modeling is considered, it is worth noting that cer-
tain items in the income statement and balance sheet must be in 
an equation form in the spreadsheet as follows.

• � In the above mentioned current income statement, 
the interest expense (I) = the cell that contains current 
loan × interest rate.

• � In the expected income statement, the interest expense 
(I) = the cell in the balance sheet that contains loan bal-
ance × interest rate.

• � The balance sheet must be converted into an active table, 
e.g. in the form of an equations. That is, retained earnings 
(RE) = NI × RE%.

• � The amount of dividends = NI – RE.
• � The DPS = D/number of shares.

Proper adjustments must be considered as well. As far as RE in 
the balance sheet is accumulated, the cell that contains RE = cell 
that contains RE in the expected income statement. In addition, 
the difference in RE balance is to be reflected, for example, in the 
cash account. Therefore, the cell that contains cash in the balance 
sheet = current cash balance + (cell that contains new RE – cell 
that contains previous RE). In this case, the balance sheet stays 
balanced as changes occur in the income statement. The new 
balance sheet is shown in Table 5.

EFN = (0% × 14, 000, 000)

−

[

(1, 000, 000 × 0%) +
(

1, 000, 000 × 0%2
)

− 300, 000(1 + 0%)0% − 100, 000(1 + 0%)0% − 90, 000(1 + 0%)0% − 206, 172(1 + 0%)0% − 153, 828(1 + 0%)0%

15% + (15% × 0%)

]

− [153,828 × (1 + 0%)] = −153, 828
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• � The objective functions f (DPS) = 10%

• � Subject to: S ≥ 0, COGS ≥ 0, exp ≥ 0, Tax ≥ 0, RE ≥ 0, D ≥ 0. 
In the Excel Solver, this is equivalent to changing the cells 
that contain growth rates in the income statement. The 
new optimized income statement is given in Table 10.

The new optimized balance sheet is given in Table 11.

Scenario (1)
Assume that the company is willing to increase DPS by 10%. 

In terms of modeling, the Excel solver can be used as follows.

Table 2. Simulated balance sheet.

Assets L&OE
Cash 1,000,000 Accounts Payables 2,846,172 
Receivables 2,000,000 
Inventory 3,000,000 
CA 6,000,000 
Total FA 10,000,000 Loans 1,000,000 
Dep 2,000,000 Paid Capital 10,000,000 
Net FA 8,000,000 RE 153,828 

Total Equity 10,153,828 
Total Assets 14,000,000 Total L&OE 14,000,000 

Table 3 Supplementary information.

Current loan Interest% Tax% Number of shares RE%
1,000,000.00 15% 20% 1,000,000 42.73%

Table 4. Expected income statement.

Income statement Current g Expected
S 1,000,000.00 2.00% 1,020,000.00 
COGS 300,000.00 1.00% 303,000.00 
Gross Profit 700,000.00 717,000.00 
Expenses 100,000.00 1.00% 101,000.00 
EBIT 600,000.00   616,000.00 
I 150,000.00   150,000.00 
EBT 450,000.00   466,000.00 
Tax 90,000.00 0.00% 93,200.00 
NI 360,000.00   372,800.00 
RE 153,828.00 0.00% 159,297.44 
D 206,172.00 0.00% 213,502.56 
DPS 0.2062   0.2135 
EFN 101,071.50 

Table 5. Simulated expected balance sheet.

Assets L&OE
Cash 1,005,469.44 Accounts payables 2,846,172
Receivables 2,000,000
Inventory 3,000,000
Current assets 6,005,469
Total FA 10,000,000 Loans 1,000,000
Depreciation 2,000,000 Paid Capital 10,000,000
Net FA 8,000,000 RE 159,297.44

Total Equity 10,159,297
Total assets 14,005,469.44 Total L&OE 14,005,469.44

Table 6. Optimal growth rates for borrowing decision.

Income Statement Current G Optimal
S 1,000,000.00 1.2022% 1,012,022.15 
COGS 300,000.00 0.9975% 302,992.41 
Gross Profit 700,000.00 709,029.74 
Expenses 100,000.00 0.9992% 100,999.16 
EBIT 600,000.00 608,030.58 
I 150,000.00 150,000.00 
EBT 450,000.00 458,030.58 
Tax 90,000.00 0.0000% 91,606.12 
NI 360,000.00 366,424.47 
RE 153,828.00 0.0000% 156,573.17 
D 206,172.00 0.0000% 209,851.29 
DPS 0.2062 0.2099 
EFN 0.00

Table 7. Optimized balance sheet for borrowing decision.

Assets L&OE
Cash 1,002,745 Accounts payables 2,846,172 
Receivables 2,000,000
Inventory 3,000,000
CA 6,002,745
Total FA 10,000,000 Loans 1,000,000 
Dep 2,000,000 Paid Capital 10,000,000 
Net FA 8,000,000 RE 156,573.17 

Total Equity 10,156,573 
Total Assets 14,002,745.17 Total L&OE 14,002,745.17 

Table 8. Simulated optimal income statement for borrowing decision.

Income statement Current g Optimal
S 1,000,000.00 1.2050% 1,012,049.57 
COGS 300,000.00 0.9994% 302,998.16 
Gross Profit 700,000.00 709,051.41 
Exp 100,000.00 0.9998% 100,999.80 
EBIT 600,000.00 608,051.61 
I 150,000.00 145,418.36 
EBT 450,000.00 462,633.25 
Tax 90,000.00 0.0000% 92,526.65 
NI 360,000.00 370,106.60 
RE 153,828.00 0.0000% 158,146.55 
D 206,172.00 0.0000% 211,960.05 
DPS 0.2062 0.2120 
EFN (0.00)

Table 9. New balance sheet for borrowing decision.

Assets L&OE
Cash 973,774.31 Accounts Payables 2,846,172 
Receivables 2,000,000 
Inventory 3,000,000 
CA 5,973,774 
Total FA 10,000,000 Loans 969,456 
Dep 2,000,000 Paid Capital 10,000,000 
Net FA 8,000,000 RE 158,146.55 

Total Equity 10,158,147 
Total Assets 13,973,774.31 Total L&OE 13,973,774.31 

Table 1. Simulated income statement.

Income statement Current g
S 1,000,000.00 0%
COGS 300,000.00 0%
Gross profit 700,000.00
exp 100,000.00 0%
EBIT 600,000.00
I 150,000.00
EBT 450,000.00
Tax 90,000.00 0%
NI 360,000.00
RE 153,828.00 0%
D 206,172.00 0%
DPS 0.21 0%
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(b) � The company can arrange for additional debt = 500,000
(c) � The company can arrange for equity financing = 300,000

In terms of modeling, Excel solver can be used as follows.
The objective functions: f (EFN) = 300, 000

Subject to: S ≥ 0, COGS ≥ 0, exp ≥ 0, Tax ≥ 0, RE ≥ 0, D ≥ 0, 
and Loans ≥ 0. In the Excel Solver, this is equivalent to changing 
the cells that contain growth rates in the income statement under 
the constraint that in the balance sheet, Loans = 1,500,000. The 
new optimized income statement is given in Table 14.

The new balance sheet for the investment decision is shown 
in Table 15.

7.  Conclusions

The paper discusses the relationship between financing, invest-
ment, and dividend decisions under conditions of different 
expectations that are referred to as ‘anomalies.’ Financial deci-
sion-makers are constrained by the market’s expectations and 
responses. As far as the latter is unexpected to financial planners, 
they must take these constraints into account. The review of the 
literature that is related to financial anomalies shows that over 

Scenario (2)
This scenario illustrates further assumption regarding the new 

EFN. Assume that the company cannot afford EFN greater than 
200,000.

The objective functions f (DPS) = 10%

Subject to: S ≥ 0, COGS ≥ 0, exp ≥ 0, Tax ≥ 0, RE ≥ 0, D ≥ 0. 
In the Excel Solver, this is equivalent to changing the cells that 
contain growth rates in the income statement under the con-
straint that EFN ≤ 200,000. The new optimized income statement 
is shown in Table 12.

The new balance sheet is given in Table 13.

6.4.  The use of the comprehensive EFN for modeling 
investment decisions

Assume that:

(a) � The company is considering an investment opportunity 
that requires an initial cost = 800,000.

Table 10. New optimized income statement for dividend decision.

Income statement Current g Optimal
S 1,000,000.00 3.6912% 1,036,912.02 
COGS 300,000.00 0.0000% 300,000.00 
Gross Profit 700,000.00   736,912.02 
Exp 100,000.00 0.0000% 100,000.00 
EBIT 600,000.00   636,912.02 
I 150,000.00   150,000.00 
EBT 450,000.00   486,912.02 
Tax 90,000.00 0.0000% 97,382.40 
NI 360,000.00   389,529.62 
RE 153,828.00 0.0000% 166,446.01 
D 206,172.00 1.6610% 226,789.12 
DPS 0.2062   0.2268 10.00%
EFN 312,575.39 

Table 11. Optimized balance sheet for dividend decision.

Assets L&OE
Cash 1,012,618.01 Accounts Payables 2,846,172 
Receivables 2,000,000 
Inventory 3,000,000 
CA 6,012,618 
Total FA 10,000,000 Loans 1,000,000 
Dep 2,000,000 Paid Capital 10,000,000 
Net FA 8,000,000 RE 166,446.01 

Total Equity 10,166,446 
Total Assets 14,012,618.01 Total L&OE 14,012,618.01 

Table 12. New optimized income statement for dividend decision.

Income statement Current g Expected
S 1,000,000.00 2.7817% 1,027,817.41 
COGS 300,000.00 0.0000% 300,000.00 
Gross Profit 700,000.00   727,817.41 
Exp 100,000.00 0.0000% 100,000.00 
EBIT 600,000.00   627,817.41 
I 150,000.00   150,000.00 
EBT 450,000.00   477,817.41 
Tax 90,000.00 0.0000% 95,563.48 
NI 360,000.00   382,253.93 
RE 153,828.00 0.0000% 163,337.10 
D 206,172.00 3.5961% 226,789.20 
DPS 0.2062   0.2268 10.00%
EFN 200,000.00 

Table 13. New balance sheet for dividend decision.

Assets L&OE
Cash 1,009,509.10 Accounts Payables 2,846,172 
Receivables 2,000,000 
Inventory 3,000,000 
CA 6,009,509 
Total FA 10,000,000 Loans 1,000,000 
Dep 2,000,000 Paid Capital 10,000,000 
Net FA 8,000,000 RE 163,337.10 

Total Equity 10,163,337 
Total Assets 14,009,509.10 Total L&OE 14,009,509.10 

Table 14. New optimized income statement for Investment Decision.

Income Statement Current g Optimal
S 1,000,000.00 3.4640% 1,034,639.54 
COGS 300,000.00 0.0000% 300,000.00 
Gross Profit 700,000.00   734,639.54 
Exp 100,000.00 0.0000% 100,000.00 
EBIT 600,000.00   634,639.54 
I 150,000.00   225,000.00 
EBT 450,000.00   409,639.54 
Tax 90,000.00 0.0000% 81,927.91 
NI 360,000.00   327,711.63 
RE 153,828.00 0.0000% 140,031.18 
D 206,172.00 0.0000% 187,680.45 
DPS 0.2062   0.1877 −8.97%
 EFN 300,000.00 

Table 15. New Balance Sheet for Investment Decision.

Assets L&OE
Cash 1,486,203.18 Accounts Payables 2,846,172 
Receivables 2,000,000 
Inventory 3,000,000 
CA 6,486,203 
Total FA 10,000,000 Loans 1,500,000 
Dep 2,000,000 Paid Capital 10,000,000 
Net FA 8,000,000 RE 140,031.18 

Total Equity 10,140,031 
Total Assets 14,486,203.18 Total L&OE 14,486,203.18 
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