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Abstract
In the last few years, there is growing interest in the field of simultaneous equation estimation in finance due to the endogeneity problem
caused by measurement errors, simultaneity, or omitted variables. This study aims to discuss the endogeneity problem in corporate financing
decisions and investigate the interrelationship of financial decision-making such as investment decision, dividend decision, and external
financing decision in Pakistan Stock Exchange (PSX) using two-stage least squares (2SLS) and generalized method of moment (GMM)
estimation. The Bruech-Pagan test shows that the data has no heteroskedasticity issue and 2SLS is a better approach in the context of this
study as compared to the GMM approach, and internal instruments are also sufficiently strong and valid. The three financial decisionmaking attributes are not jointly determined, and the dividend is influenced by one-sided investment. In the emerging stock market context,
external financing and investment are not inter-related and did not affect each other. The question of whether the simultaneous equation
estimation can be useful in the context of the emerging stock markets and newly-growing firms remains unanswered. The inclusive evidence
shows that the theoretical link in the emerging stock market is difficult to prove like in developed stock markets.
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1. Introduction
Theory and evidence suggest that corporate financial
decisions comprise three characteristics: investment,
dividend, and external financing decisions (Chance, 2019;
Kirch & Terra, 2019; Yuniningsih, Pertiwi, & Purwanto,
2019). Many researchers have investigated investment,
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dividend, and external financing as interrelated contemporary
determinants (Lee, Liang, Lin, & Yang, 2016). Elettra
Agliardi, Rossella Agliardi, and Willy Spanjers (2016) used
a behavioral approach to investigate the capital structure,
dividend, and liquidity demand decisions. Yuniningsih
et al. (2019) advocated that financial decisions are majorly
impacted by financial constraints. The three characteristics
of corporate financial decisions: investment, dividend,
and external financing are the main focus of this study by
using the simultaneous equation estimation, two-stage
least squares (2SLS), and generalized method of moments
(GMM) (Bennett, Kallus, & Schnabel, 2019).
Finance literature has widely adopted simultaneous
equation models (Lee et al., 2016). Many studies were
empirically analyzed by Kirch and Terra (2019), Acharya,
Almeida, and Campello (2007), and Almeida and Campello
(2007). The three characteristics of corporate financial
decisions: investment, dividend, and external financing have
been given extensive consideration in the financial literature,
becoming a more valuable task in corporate finance.
Policymakers and board of directors of the firms have a deep
interest in new research developments for making extensive
policies, determing optimal cost of capital, and capture new
opportunities.
Antecedent researchers have analyzed relationships
among major financial decisions (Dhrymes & Kurz, 1967;
E. Fama, 1974; G. McCabe, 1979; McDonald, Jacquillat,
& Nussenbaum, 1975; Mueller, 1967; Peterson & Benesh,
1983). Highlighting the interdependence, Mueller (1967,
p. 58) quotes “a complete understanding of this decision
process can be obtained only by explicitly accounting for the
numerous interactions which are a result of this simultaneity.”
The financial decision about leverage is a trade-off
between the cost-benefits analysis of external financing
(PHAN & NGUYEN, 2020). Yuniningsih et al. (2019)
emphasized the proper analysis of benefits and costs incurred
while making funding decisions. Omodero and Ogbonnaya
(2018); Basheer*, Khan, Hassan, and Shah (2018) and
Ali et al. (2016) take reference from pecking order theory
and state that firms’ financial decisions depend on firms
retained earnings. Hidthiir, Basheer, and Hassan (2019)
investigated the simultaneity effect of leverage on cash
holding. Supporting Agency theory, pecking order theory,
and signaling theory concluding that financial decisions such
as cash holdings, financing, and investment decisions have a
significant impact on each other (Hidthiir et al., 2019).
Agency Theory (Panda & Leepsa, 2017), Pecking
Order Theory (Martinez, Scherger, & Guercio, 2019),
and Trade-off Theory (Nwamaka & Ezeabasili, 2017)
are the commonly-accepted theoretical lenses adopted by
researchers to analyze financial management determinants
(Kirch & Terra, 2019). The agency conflicts (between the
managers and the shareholder) and the potential for conflict
between the shareholders and bondholders are also counted

as a cost of debt financing over the opportunity to invest
and financing decisions for the corporations. In the case of
debt financing, optimal incentive can be controlled through
a variety of contracting mechanism; this is most important
for high-growth firms because these firms are more likely to
face shareholder and bondholder conflicts (M. C. Jensen &
Meckling, 1976; Myers, 1977; Smith & Warner, 1979).
E. F. Fama and French (2001) argued that profitability,
investment opportunity, and size of the corporation affect
the dividend-playing decisions. Large-size corporations
and high profitability cause to pay more dividend, and the
high opportunity to invest discourages corporations from
paying dividends. They also addressed the dividend payout
decisions of newly-developed and mature corporations.
Brav, Graham, Harvey, and Michaely (2005) also explored
the same phenomena through survey research with additional
factors like; the role of taxes, agency considerations, and
a signal of dividend-paying to investors; concluding that
dividend payout decision is the second consideration
only after investment and liquidity requirements. Many
firms choose dividend payout as a repurchase of shares as
compare to giving a cash dividend (Grullon & Michaely,
2002; Jagannathan, Stephens, & Weisbach, 2000), and same
time why few firms still pay substantial dividends (Allen &
Michaely, 2003; DeAngelo, DeAngelo & Skinner, 2004).
In finance, simultaneous equation estimations are
frequently used due to the endogeneity problem. The
interrelationship among the capital structure, external
financial decisions, corporate investments, dividend payout
decisions, ownership structure, corporate governance,
stock return, firm characteristics, and other issues related
to corporate decisions are co-determined and jointly have a
significant effect. MacKay and Moeller (2007) investigated
the relationship simultaneously between corporate hedging
and the value of the firm. Gong, Louis, and Sun (2008)
investigated the cause-consequence relationship through a
system of equations, among the repurchases of shares and
earnings. Harford, Klasa, and Maxwell (2014) examine
the interdependence of cash holdings and debt maturity.
Advancing previous literature, current study simultaneously
analyzes the fundamental three variables of financial
management investment, dividend, and external financing
decisions, examining the interdependence among these
endogenous and exogenous variables.
Lee et al. (2016) discussed the simultaneous equations
estimations in the finance literature through reviewing
different research and conclude that the endogeneity problem
has a significant effect on the corporate decision-making
process. They also examine the interdependence among the
financing, investment, and dividend payout decision through
simultaneous equations by two-stage least squares (2SLS),
three-stage least squares (3SLS), and generalized method of
moments (GMM) estimations (Lee et al., 2016). Their results
showed interdependence between investment, financing, and
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dividend payout decision, and these corporate decisions are
also co-determined and should account for simultaneous
equations estimations.
The finance literature has widely adopted simultaneous
equation models (Lee et al., 2016). Simultaneity financial
decisions were empirically analyzed (Acharya et al., 2007;
Almeida & Campello, 2007; Kirch & Terra, 2019). The
existence of the endogeneity problem is acknowledged
by the literature stream, endogeneity problem may be
caused due to omitted variables, measurement error, and
reverse causality (Lee et al., 2016). The ordinary least
squares (OLS) estimation, in this case, yields biased and
inconsistent estimates due to the correlation between the
explanatory variables and error term, and the assumption
that OLS is violated. The instrumental variable methods
are used to eliminate the problem of endogeneity (Pivato,
Misani, & Tencati, 2008). Two-stages least squares and
three-stage least squares estimations deal with instrumental
variables estimations. Hansen (1982) proposed a generalized
method of moments (GMM) estimators, which is a further
generalization of (Sargan, 1959). GMM estimates through
weighting matrix, which accounts for temporal dependence
or heteroskedasticity. We used F-statistics from first-stage
regression for the instruments weakness test and Pagan and
Hall (1983) for testing the heteroskedasticity.
The increase in external financing may increase cash
available for investment (Alnori & Bakry, 2020). The corporate
decisions of external financing will lead management to
change their policies related to debt, working capital, and
so on. Ancient examines the interdependence among the
corporate capital structure, investment, and dividend payout
decisions and conclude that these corporate decisions are
significant and simultaneously determined (Aggarwal &
Kyaw, 2010; E. Fama, 1974; E. F. Fama & French, 2002;
Grabowski & Mueller, 1972; Gugler, 2003; Harford et al., 2014;
Higgins, 1972; MacKay & Phillips, 2005; G. M. McCabe,
1979; Mougoue, 2008; Switzer, 1984).
The current study aims to examine the interdependence
between the firm’s investment, external financing, and
dividend payout decision by using two-stage least squares
(2SLS), and generalized method of moment (GMM)
estimations. We collect 134 listed firms from the Pakistan
Stock Exchange (PSX) from 2003 to 2019. The results of
Pagan and Hall (1983) conclude that the data is homoscedastic
and the validity of instrumental variables (IVs) is shown that
instruments are sufficiently strong and valid.

2. Literature Review
The corporate decisions and investment behavior of firms
are extensively studied for many decades. The desegregation of
neo-classical theory and investment theory of the firm has been
analyzed by Roos (1927), Tinbergen (1938), Tinbergen (1940),
and Theil (1961) and more comprehensive work done by Eisner
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and Strotz (1963); studies may give accurate results which
contribute empirical applicability of the capacity- accelerator or
rate of profit theories of investment.
Yuniningsih et al. (2019) analyzed financial management
decisions with exogenous controlling variables that
indirectly affect firms’ performance; these variables
include profitability, ownership, company size, company
growth, and liquidity. Analysis of financial decisions
based on the estimating system of the equation includes
predetermined and exogenous explanatory variables
(Chang, Dasgupta, Wong, & Yao, 2014; Gatchev, Pulvino,
& Tarhan, 2010; Noe, Dasgupta, & Wang, 2011). Using a
behavioral approach Elettra Agliardi, Rossella Agliardi,
and Willem Spanjers (2016) modeled financial decisions
under ambiguity aversion; concluding it has a first-order
impact on joint capital structure, dividend decisions, and
liquidity demand decisions. Kirch and Terra (2019) suggest
that financial constraints highly impact companies financial
decisions; promoting the interdependence among cash
holding dividends, financing, and investment decisions.
The controversy about corporate decisions and interdependency among corporate decisions is still needed to be
explored further.
Investment objectives and investment decisions are
parallel to each other (Yuniningsih et al., 2019). Firms’
value is affected by dividend payments (Budagaga, 2017).
Organizations’ objectives are balanced with short-term and
long-term objectives (Yuniningsih et al., 2019). Nwamaka
and Ezeabasili (2017) state that short term objectives focus
on profit maximization while long-term objectives focus on
company value maximization. Furthermore, Rizqia, Aisjah,
and Sumiati (2013) suggest that firms’ value is influenced by
both dividend policy and investment opportunity. Yuniningsih
et al. (2019) state that both internal and external factors
must be examined while making short-term and long-term
investment decisions, weaving a suitable mix of funding,
investing, and external financing policies. The corporate
decisions related to increasing capacity to invest and making
a profit, that increase the wealth of shareholders, are very
important because they are co-related to each other.
The sequence of these corporate decisions; investment,
dividend payout decision, and external financing are probably
crucial to explore and need a further extension in the literature
that gives satisfactory empirical results. Yuniningsih, Hasna,
Wajdi, and Widodo (2018) suggest financial managers must
consider both internal and external aspects while determining
dividend distribution policy. Budagaga (2017) and Anton
(2016) found a positive influence of dividends on a firm’s
value. The dividend payout behavior depends on profits and
past payout trends (on lags). The investment decision model is
essentially is the adoption of a usual flexible model of payout
decision which is also desired as the dividend payout ratio
(Baker & Weigand, 2015; Che-Yahya & Alyasa-Gan, 2020).
External finance behavior depends on the requirement of the
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budget for investment expenditures; both financial (financial
statements) and non-financial (behavioral factors) influence
investment decisions (Yuniningsih et al., 2018).
Investment behavior depends on retained earnings,
dividend payout, and external financing; the direction of
reverse causality is certain in this context. Dividend behavior
depends on profits, growth opportunity, past payout (lagged
dividend), and external financing (debt); and external
financing depends on investment and dividend payout
decision (Sulastri & Isnurhadi, 2020). Corporate decisions are
made considering the firms’ goals and environment at the time
of the decision-making process (Siegrist, Bowman, Mervine,
& Southam, 2020). In the perspective of Taiwan and China,
D. H. -M. Wang (2010) suggests that firms adopt different
financial strategies concerning their unique environment.
The endogeneity problem mostly exists in corporate
decisions due to interdependency in capital structure
decisions simultaneous equation estimations are applying
frequently (Lee et al., 2016). Hidthiir et al. (2019) determined
the existence of the endogeneity problem by performing the
Wu Hausman test (Sheikhi, Bahador, & Arashi, 2020). In the
beginning, Kuh (1963) explored the interdependency between
the investment, dividend payout decision, and external
financing of corporate behavior theoretically and empirically.
He combined the capacity-accelerator model with Lintner
(1956) model of dividend behavior and linked these three
corporate decisions and their dependency as theoretically. The
theoretical model was quite clear, developed, and integrated,
but empirically the model was not quite clear.
The literature on simultaneous equation estimation shows
a variety of approaches. Lee et al. (2016) further investigate
Dhrymes and Kurz (1967) model by using two-stage least
squares (2SLS), three-stage least squares (3SLS), and
generalized method of moments (GMM) estimations and give
empirical support of these corporate decisions. They conclude
these three characteristics have an interdependent and
simultaneous effect. Billett, KING, and Mauer (2007) propose
the corporate financial policies, which are jointly determined,
and they investigate these policies – leverage, debt maturity,
and covenants by GMM estimation – simultaneously, and they
summarized and concluded that in high-growth firms, agency
cost of debt can decrease by covenants.
Furthermore, Berger and Di Patti (2006) demonstrate
agency cost hypothesis have simultaneous effect or leve
rage affect the performance of firm and capital structure
decision also affected by the performance of the firm.
The interdependency between performance and capital
structure they use 2SLS and 3SLS estimation to sort the
problem of reverse causality. Hidthiir et al. (2019) get the
same results that high leverage is associated with higher
profit. Harvey, Lins, and Roper (2004) identified the
endogenous relationship between ownership structure, debt,
and value of the firm by 3SLS estimation. They conclude, in

the emerging market debt of the firm can allay agency and
information problems.
Harford et al. (2014) investigate the interrelationship of
a firm’s cash holding and maturity of debt by using 2SLS
and find a significant relationship among them. Ruland and
Zhou (2005) similarly estimate the potential endogeneity
among the firm excess value and leverage and conclude by
using 2SLS estimation that in comparison with diversified
firms, specialized firms decrease with leverage. Aggarwal
and Kyaw (2010) identified the interrelationship among
dividend policy and capital structure by using 2SLS
and interpret the results that domestic companies have
significantly higher debt ratios and pay fewer dividends than
multinational companies. MacKay and Phillips (2005) find
that in the industry, financial structure, technology, and risk
are co-determined by using GMM.
To investigate the interdependence between the
extensive policies of the firms, Higgins (1972), E. Fama
(1974) and Morgan and Saint-Pierre (1978) investigate
the interrelationship among dividend decisions and
investment decisions. Furthermore, Grabowski and Mueller
(1972) investigate the interdependence between dividend,
investment, and research and development. E. F. Fama and
French (2002) examine the relationship between dividend
and financing. Moreover, previous research has demonstrated
that the investment decision has an interrelationship with
financing and dividend decision (Dhrymes & Kurz, 1967;
G. M. McCabe, 1979; McDonald et al., 1975; Peterson &
Benesh, 1983; Switzer, 1984).

3. Methodology
3.1. Instruments and Heteroskedasticity Test
The existence of the endogeneity problem is acknowledged
by the literature stream. Endogeneity problem may be caused
by measurement errors, simultaneity, or omitted variables (Lee
et al., 2016). To tackle the problem of reverse causality and
inter-relationship we are using two estimation approaches,
2SLS and GMM as simultaneous equations (Lee et al., 2016).
2SLS and GMM estimations are to use the variables as the
instrumental variable as a two stages process (Yuniningsih
et al., 2019). According to Staiger and Stock (1994), Bound,
Jaeger, and Baker (1995), and Stock and Yogo (2005), weak
instruments will not give ideal results and will mislead the
estimation results. The selection of instruments is critical and
very important for the estimation.
For measuring the strength of instruments and validity
we using the F-statistics test and first-stage least squares
regression analysis by checking the null hypothesis that the
instruments are jointly significant to zero and also check the
value of R2 following (C. -J. Wang, 2015). In the presence
of heteroskedasticity, most of the researchers use the GMM
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estimation technique, because this estimation gives more
reliable results when the error term is heteroscedastic
(Srivastava, 2020). The Pagan and Hall test is to detect hetero
skedasticity in the data and is also a robust approach in our
context (Babashova, 2020). The traditional approach to test
the heteroscedasticity is not suitable for simultaneous equation
estimation. We use instrumental variables in this model so the
Brunch-Pagan test or Cook-Weisberg test is not a good choice
(Pagan and Hall (1983), Hashem Pesaran and Taylor (1999).

3.2. Variables, Data, and Model
The major financial decisions of any firm are investment
decisions, dividend payout decisions, and external financing
decisions. We using the simultaneous equation method to
find out the interrelationship among these three financial
decision behavior of the firm in the Pakistan Stock Exchange
(PSX) by 2SLS and GMM. Most of the Previous studies take
into account these approaches from the last many decades
because the endogeneity problem in finance has vast
evidence support.
We have a sample of 134 firms’ data for twelve years
from the Pakistan Stock Exchange (PSX). The unbalanced
panel data is using because Pakistan is an emerging market
and most of the firms came late into the listing of SECP.
We consider only those firms who have a minimum 15-year
record of any variable and a maximum of twelve years. The
data of listed firms of PSX are annually and collected from
the data stream from 2003 to 2019. We exclude all financial
firms like commercial and Islamic Banks, insurance companies,
securities investment companies, futures contracts, and
modarabas companies, as mentioned in previous research
(Cook & Tang, 2010; E. F. Fama & French, 2002; Huang
& Ritter, 2009). The simultaneous equation estimations are;
Invst it  1i   2i Divd it   3i Tl / Ta it
  4i Invst i ,t 1   5iSIit   it
Divd it  1i   2i Invst it   3i Tl / Ta it
  4i Divd i ,t 1   5i Pit  it

(1)



(2)



Tl Ta it  1i  2i Invstit  3i Divdit

 4i Tl Ta i ,t 1  5i  lnAsst i ,t 1 
 6i  EBITi ,t 1 Asst i ,t 1   it

(3)



In the simultaneous equation approach, we have three
endogenous variables, investment (Invst), dividend (Divd),
and financing (Tl/Ta) and three equations of estimation for
each financial decision behavior as the dependent variable
in each estimation equation. And in each equation rest of
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the two endogenous variables entered as an explanatory
variable. In three equations, there are other exogenous
variables: sales (SI), net income available to common
stockholder (P), natural log lagged assets (lnAsst), and the
ratio of earnings before interest & taxes and lag of assets
(EBIT/Asst), with effect on a particular endogenous variable
in the estimating equation. These three financial decisions
use as endogenous variables: investment (Invstit), leverage
(Tl/Tait), and dividend (Divdit) of the ith firm in tth year.
The Divd and Invst are calculated as per share as mentioned
by (E. Fama, 1974) in his paper. Invst is net property,
plant and equipment, and Divd are calculated as dividends
received by commons stockholders. For the leverage Tl/Ta,
we calculate the ratio of total liabilities divided by total
Assets as a proxy for leverage (E. F. Fama & French, 2002;
Zaher & Illescas, 2020).
The other exogenous variables that we use in the model
are: sales (inventories for calculating sales variable), net
income available to the common stockholder (net income
minus preferred dividends), total assets, total liabilities, and
lag term of endogenous variable. We use these exogenous
variables sales (sales plus the change in inventories) SIit and
net income available to the common stockholder (Pit), from
the research of E. Fama (1974) in Invst and Divd equations.
Furthermore, two other exogenous variables are natural log
of lag of total assets (lnAssti,t−1) and the ratio of earnings
before interest and taxes to total assets (EBITi,t−1/ASSTi,t−1)
following (E. F. Fama & French, 2002).

3.3. Empirical Results and Discussions
Table 1 shows the results of the first-stage least squares
F-statistics and Pagan and Hall (1983) test values. F-statistics
shows the weak instrument, whether instrumental variables
are better to use or not. The rejecting PB-test is the value of
rejecting the null hypothesis of the test and shows that the
data is heteroskedastic.
The results of the F-Statistics are highly significant and
the exogenous variables are valid to estimate. The R2 for all
three variables are 0.711, 0.383, and 0.778 for investment,
dividend, and external financing decisions, respectively;
these instruments are sufficiently strong. The PB-Test
null hypothesis for constant variance (Homoskedastic) for
three variables is 0.131, 0.167, and 0.201, thus unable to
reject the null hypothesis and conclude that the error term
is homoskedastic. The error term is homoskedastic so
the instrumental variables models 2SLS and GMM give
approximately the same results.
The simultaneous equation estimates two-stages least
squares (2SLS) model; the results are shown in Table 2.
The estimated coefficients of investment, dividend, and
external financing decisions are directly obtained, these
can be taken through an average of individual firms.
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In the first estimation of investment as an endogenous
variable, the coefficient of lagged investment is significant
and has a positive relationship with investment and other
exogenous variables; dividend, leverage have a positive
significant relationship with investment. The positive
relationship between investment and external financing
shows that the higher the investment opportunity higher
the external financing and less opportunity to investors
tend to managers to borrow less amount. Similarly, Ross
(1977) and Myers and Majluf (1984) demonstrated the
preference for debt financing over equity financing.

Hussain et al. (2020) state an investment opportunity they
like to borrow money from external sources because it will
generate high cash flow in the future for the firm and pay
the debt will be easy. The dividend and investment positive
relation show that a firm with a higher investment opportunity
has a higher cash flow and causes to increase in dividend
payout (McDonald et al., 1975; Yoon & Starks, 1995). Our
finding is opposite as significant and positive to the finding
of investment and external financing (Froot, Scharfstein,
& Stein, 1993; John & Nachman, 1985; Lee et al., 2016;
McDonald et al., 1975).

Table 1: Instrumental Variables and Heteroskedasticity Test
Invstit
F-Statistics

23.93(0.000)

7.04(0.000)

Tl/Tait
32.45(0.000)***

***

0.7176

0.392

0.7883

0.711

0.383

0.7786

(0.131)

(0.201)

(0.167)

R2
Adjusted R2
PB-Test

Divdit
***

The p values are in the parentheses with, (10%)*, (05%)** and (01%)***. we run first stage F-statistics of the model endogenous variable
on all exogenous variables and obtained F-statistics and R2. The F-statistics null hypothesis is that the instruments are jointly equal to zero.
The PB-Test shows the rejection of the Pagan-Hall test null hypothesis of Homoskedasticity in data at a 5% significant level of investment,
dividend, and external financing decision policies respectively.

Table 2: Results of Two Stages Least Square (2SLS)
Independent Variables
Constant
Invstit−1

Dependent Variables (Exogenous variables)
Invstit

8.2(0.63)
0.824(0.010)***

Divdit−1

Divdit

0.708(0.272)
0.829(0.000)***

Tl/Tait−1

0.8731(0.000)***

Invstit−1
Divdit

0.013(0.000)***
0.629(0.28)

Tl/Tait

4.8(0.44)

SIit−1

−2.02E−08(0.54)

−2.47E−05(0.477)
0.00024(0.296)

−0.80(0.40)
6.10E−08(0.0841)*

Pit

lnAssti, it−1

0.0022(0.42)

EBITi, it−1 /Assti, it−1
R2
Adjusted R2

Tl/Tait

0.05(0.17)

−0.17(0.000)***
0.757
0.756

0.683
0.682

0.799
0.798

The p values are in the parentheses with, (10%)*, (5%)** and (1%)***. The results of the 2SLS estimation model for investment, dividend,
and external financing. Invst it  1i   2i Divdit   3 i Tl / Tait   4 i Invst i ,t 1   5 i SIit   it , Divdit  1i   2 i Invst it   3 i Tl / Tait   4 i Divdi ,t 1   5 i Pit  it ,
Tl / Tait  1i  2i Invst it  3 i Divdit  4 i Tl / Tai ,t 1  5 i (lnAsst i ,t 1 )  6 i (EBITi ,t 1 / Asst i ,t 1 )   it .
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Table 3: Results of Generalized Methods of Moment (GMM)
Independent Variables
Constant
Invstit−1

Dependent Variables (Exogenous variables)
Invstit

Divdit

Tl/Tait

4.689(0.03)**

0.68(0.397)

0.0462(0.398)

1.033(0.0000)***

Divdit−1

0.912(0.000)***

Tl/Tait−1

0.907(0.000)***

Invstit−1

0.0094(0.179)

Divdit

0.2181(0.1141)

Tl/Tait

−1.953(0.71)

SIit−1

−1.04E−08(0.085)

−0.709(0.47)
*

Pit

4.31E−08(0.145)

lnAssti, it−1

0.0036(0.308)

EBITi, it−1 /Assti, it−1
R

−2.45E−06(0.946)
2.34E−05(0.001)***

2

Adjusted R

2

−0.464(0.000)***
0.92001

0.7308

0.8653

0.9197

0.7299

0.8647

The p values are in the parentheses with, (10%)*, (5%)** and (1%)***. The results show the GMM estimation model for investment, dividend, and
external financing. Invst it  1i   2i Divdit   3 i Tl / Tait   4 i Invst i ,t 1   5 i SIit   it , Divdit  1i   2 i Invst it   3 i Tl / Tait   4 i Divdi ,t 1   5 i Pit  it ,
Tl / Tait  1i  2i Invst it  3 i Divdit  4 i Tl / Tai ,t 1  5 i (lnAsst i ,t 1 )  6 i (EBITi ,t 1 / Asst i ,t 1 )   it .

Finally, the third simultaneous equation estimates
external financing as an endogenous variable; results show
that investment and dividend have no significant effect on
external financing. The investment has very small negative
and the dividend has small positive, but insignificant
coefficients (Yuniningsih et al., 2019). The exogenous
variable natural log of total assets has a positive coefficient
but it is insignificant. The positive significant results show
large firms borrow more external financing than small firms
(Nguyen, Dang, Phan, & Nguyen, 2020).
The variable, ratio of EBIT to the lagged of total assets
has a small negative coefficient and has significant results
with external financing, which indicates the relationship
that when the firms have higher internal earnings than they
do not like external financing because of their incentive
on external financing is lesser than internal financing. All
three lagged term of the endogenous variable have a positive
and significant effect (Sudiyatno, Puspitasari, Suwarti, &
Asyif, 2020).
The relation with sales plus change inventory has an
insignificant and negative very small impact on investment.
In the second simultaneous equation estimates dividend
as an endogenous variable show, external financing has
a highly significant and positively small effect on the
dividend (Lee et al., 2016). This shows the dividend has no

relationship with investment, but investment has a positive
relationship with the dividend, consistent with the finding
of (Lambrecht & Myers, 2012). And external leverage has
a negative insignificant effect on dividend because, when
the firm acquire less external financing resources, they
can be able to pay more dividend (E. F. Fama & French,
2002; G. R. Jensen, Solberg & Zorn, 1992). The exogenous
variable, net income available to common stock, has a very
small, but positive coefficient and has a slightly significant
effect on the dividend. The significant positive relation
between Pit shows firms pay a dividend when they have high
net income available to their common shareholders.
The overall estimated results are summarized in Table 3,
and the results of GMM estimates are very similar to the
finding of 2SLS estimation. The significance of some
of the variables are changed; the dividend is significant
with external financing with a small coefficient with a
highly significant value of 0.001, and investment is found
insignificant with dividend decision in GMM estimation.
Lee et al. (2016) found that if the error term is homoscedastic
then the results of 2SLS, 3SLS, and GMM are the same. For
the small sample size, GMM estimation will not provide
better results as it requires a large sample size because
it is a function of four moments and 2SLS and 3SLS is a
better approach in a small sample than GMM estimation
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and GMM will be useful at the time of heteroskedasticity
(Hayashi, 2000). The previous discussion showed that all
lagged endogenous variables and exogenous variables have
the same sign and same effect on investment, dividend, and
external financing. The value of R2 and adjusted R2 is quite
acceptable and the model is explaining a large amount of
variation from 68% to 80% approximately.

be possible that the environment of Pakistan is difficult to
operate unlike developed countries. It may also be possible
to investigate further with extra factors like repuatation
risk (Khan & Sukhotu, 2020), sustainability, managerial
ownerships, and corporate risk (MacKay & Moeller, 2007).

4. Conclusion

Acharya, V., Almeida, H., & Campello, M. (2007). Is cash
negative debt? A hedging perspective on corporate financial
policies. Journal of Financial Intermediation, 16(4), 515–554.
https://doi.org/10.1016/j.jfi.2007.04.001

The main purpose of this research paper was to
investigate the simultaneous equation estimation and
endogeneity problem in the view of prior studies and apply
this estimation method in the context of Pakistan as an emer
ging market by using 2SLS and GMM (Lee et al., 2016).
The results show that there is no interrelationship between
the investment decision and dividend decision, but there
is an interrelationship between the dividend decision
and investment decision. The dividend is influenced by
investment decision and somehow exogenous variable
Pit in both estimations 2SLS and GMM. The results also show
that there is no interdependence between the investment
decision and extra financing decision (Yuniningsih et al.,
2019). The external financing decision also is not affecting
dividend decisions, but the relationship of external financing
is insignificant, but negative coefficient with the dividend.
The exogenous variable earning for the common stock has a
negative and significant effect on external financing.
Based on our findings, the research is not showing the
interdependence of three decision behaviors. Thus, the
following conclusion can be drawn that investment and
external financing do not have an effect on one another, but
this investment has a significant effect on dividend decision.
Out of three exogenous variables, two of them, Pit and ratio
of earnings before interest and taxes to total assets, have a
significant effect on endogenous variables. All the lagged
terms of endogenous have also significant relation to an
endogenous variable.
Summing up the results it can be concluded that there
is not as such interdependency among these three financial
decision behaviors of Pakistani firms in the Pakistan Stock
Exchange. It may be possible that these firms are still in
a growth phase and may not be able to generate external
finance easily or growth opportunities in bad economic
conditions (Jansen, 2016). Maturity or long survival may
make it easy for the firm to make financial decisions flexible.
Brav et al. (2005) show that, when the firm is mature, it is
more likely to buy back its share and increase the earnings
per share instead of dividend payout. Most of the study
demonstrates that there is no inter-dependency among this
financial behavior, but it needs to be more investigate in the
context of Pakistan and emerging countries in bad economic
conditions. These results are not conclusive, but it may
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