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The main purpose of this thesis is to examine the simultaneous determination of debt, dividend, and inside 
ownership policies in Sweden. We apply a simultaneous equation model estimated with 3SLS. The results reveal a 
positive two-way causal relationship between debt and dividend polices. We also find a two-way causal 
relationship between inside ownership and dividend policies, but dividends affect inside ownership in a positive 
way while inside ownership affects dividends in a negative way. Further, we find a relationship between inside 
ownership and debt policies, but any causality appears to run from inside ownership to debt in a negative way. 
This study supports the notion that the convergence of interest and the entrenchment theory are not mutually 
exclusive. We also show that a SEM estimated with 3SLS is justified empirically over the OLS and that the 
difference between using 3SLS compared to 2SLS is negligible in our model.  

Keywords: Dividend policy, Debt policy, Capital structure, Inside ownership, Agency theory, Convergence of 
interest theory, Entrenchment theory, Simultaneous equations 
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1. Introduction
A lot of research in economics and finance has examined 

the determinants of debt, dividend policy, and inside 
ownership separately. For example, Smith (2012) investigated 
firm specific determinants of debt policy in U.K., Persson 
(2013) made an analysis of dividend policy behavior in 
Sweden, and Bathala (1996) examined the determinants of 
inside ownership in the U.S. 

However, it is established in the academic literature that 
debt, dividend, and inside ownership policies are interrelated 
(Short et al. 2002 p.106, Jensen et al. 1992). For example, 
Friend & Lang (1988) find that inside ownership influences 
debt (Friend & Lang 1988 p.271). Kock & Shenoy (1999) find 
an interrelationship between debt and dividend policy (Kock 
& Shenoy 1999 p.16). Intuitively, the interrelationship is clear 
due to the fact that the payout ratio determines the retention 
ratio and, thus, the capital structure (Aggarwal & Kyaw, 2010 
p.142). Additionally, Jensen et al. (1992) argue that there is 
both a direct relationship and an indirect relationship amongst 
the aforementioned policies. The cause of these relationships 
can be explained by agency theory (Jensen & Meckling 1976 
p.333).  

Agency theory suggests that there is a conflict between 
managers and shareholders, due to asymmetric information 
(Butler 2013 p.643). The managers’ role in the firm is to 
maximize shareholders’ value and the conflict becomes 
apparent, when managers try to maximize their own benefits. 
Shareholders can mitigate this conflict and reduce agency 
costs by increasing debt, or by paying dividends, which will 
give managers fewer opportunities to maximize their own 
benefits (Hiller 2010 p. 503). Another way of reducing agency 
costs is by offering the managers’ ownership stakes in the 
firm. The idea is that the ownership stakes will cause a 
convergence of interests, but managers can also be entrenched 
(Kim et al. 2007 p.26). There are, as shown, three ways to 
reduce agency costs and owners can chose to use a 
combination of these polices.  

Most of the studies that investigate the simultaneous 
determination of debt, dividend, and inside ownership policies 
has, for the most part, used data from the U.S. financial 
markets (Kim et al. 2007 p.27). However, debt and dividend 

policies differ across countries due to different tax and legal 
systems (Persson 2013 p.1, La Porta et al. 2000 p.2). As a 
result, the simultaneous determination of these policies may 
not even exist outside U.S., or they may be different, which 
suggest that there is a need for more studies based on data 
from other countries.  

To our knowledge, there is a lack of research that 
examines the simultaneous determination of the 
aforementioned policies in Sweden. Therefore, the main 
purpose of this thesis is to examine the simultaneous 
determination of debt, dividend, and inside ownership policies 
in Sweden.  More specifically, the research question we 
examine is: Is there a simultaneous determination of debt, 
dividend, and inside ownership policies? 

Usually ordinary least square (OLS) is a good method of 
explaining relationships between variables. However, this 
method would produce inconsistent and biased estimates when 
the variables are jointly determined (Stock & Watson 2011 
p.366-367). Therefore prior empirical research offers 
alternatives, i.e. the use of a set of equations in a simultaneous 
equation model (SEM) (Kim et al. 2007 p.26). SEMs can be 
estimated with three-stage least square (3SLS), or two-stage 
least square (2SLS) (Wooldridge 2008 p.560). 

We apply a SEM in to order examine the simultaneous 
determination of the aforementioned policies. We also add 
several control variables like liquidity, profitability, 
tangibility, lagged dividend, size, and risk. These equations 
are estimated with 3SLS because it produces more efficient 
estimates than 2SLS. Moreover, we compare the results 
between the 3SLS and the OLS estimates in order to 
determine the magnitude of the simultaneous bias. We also 
compare the 3SLS to the 2SLS estimates. 
  The results of our study reveal a positive two-way causal 
relationship between debt and dividend policies. We also find 
a two-way causal relationship between inside ownership and 
dividend policies, but dividends affect inside ownership in a 
positive way, while inside ownership affects dividends in a 
negative way. Moreover, we find a relationship between inside 
ownership and debt policies, but any causality appears to run 
from inside ownership to debt. Our findings confirm the 
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notion that the convergence of interest and the entrenchment 
theory are not mutually exclusive. Finally, we find that the 
3SLS is justified empirically over the OLS method and that 
the difference by using the 3SLS as an estimation method 
compared to the 2SLS is negligible.  
 This thesis contributes to the existing literature in several 
aspects. (i) It examines the simultaneous determination of 
debt, dividend, and inside ownership policies by using data 
from Sweden, which differs as compared to prior research. (ii) 
It contributes to the number of studies that use 3SLS to 
determine the simultaneous relationship between debt policy, 
dividend policy, and inside ownership policies. (iii) From a 
practitioners (shareholder, board member) point of view it 
contributes to better knowledge on how the different policies 
affect one another, which can give some information on how 
they should reduce agency costs.  

The remainder of this thesis is organized as follows: First, 
section 2 will develop the hypotheses, while section 3 gives a 
literature review. Next, section 4 describes the data and 
sample selection, section 5 provides the methodology and 
section 6 provides the results and discussions. Finally, section 
7 provides the conclusion and suggestions for future research. 

2.  Development of Hypotheses 
2.1 Debt Policy 

The determinants of debt policy are inside ownership 
(INS), dividend (DIV), liquidity (LIQ), profitability (PRO), 
and tangibility (TANG). These variables have been used and 
proved to be valid determinants of debt in models used by 
either Kim et al. (2007), Chen & Steiner (1999), Jensen et al. 
(1992), or all of the above authors.  

According to agency theory, higher levels of inside 
ownership will lead to a convergence of interests between 
owners and managers, which implies that agency costs will 
decrease and that it will be redundant to monitor managers by 
increasing the debt load. Consequently, the convergence of 
interest theory suggests that inside ownership is negatively 
related to debt policy.  

However, Bathala (1994) argues that excessive managerial 
ownership can cause entrenchment, which is supported by 
Morck et al. (1988). The idea behind the entrenchment theory 
is that managers with a substantial ownership stake will be 
guarantied employment and could therefore pursue their own 
benefits. The theory is not just about voting power, even 
managers with a small ownership stake can be entrenched 
(Bathala 1994 p. 40, Morck et al. 1988 p. 294, 312). The 
consequence of the entrenchment theory is that owners cannot 
reduce agency costs by offering managers more ownership 
stakes, which implies that they would use debt instead. 
Consequently, inside ownership should be positively related to 
debt policy. However, in this study, we believe that managers 
are rational and try to reduce the financial risk to protect their 
jobs and personal wealth (Hardjopranoto 2006 p.182, Fosberg 
2004 p.32). Therefore, we postulate that inside ownership is 
negatively related to debt. 

Easterbrook (1984) suggests that dividends may keep the 
firm in the capital market, because they can monitor managers 
at a lower cost. This can explain why firms pay dividends and 
raise new funds in the capital market simultaneously 
(Easterbrook 1984 p.658). Easterbrook’s explanation is 
consistent with the free cash flow hypothesis, which suggests 
that dividends affect debt policy in a positive way because 
paying dividends will reduce the free cash flow, which 
managers can use to finance their own interest (Hardjopranoto 
2006 p.185). Consequently, the firm needs additional capital 
in form of borrowed funds to finance its investment 
(Hardjopranoto 2006 p.185). On the contrary, Fama & French 
(2002) argue that firms with high leverage are less likely to 
pay dividends and thus dividends should have a negative 

impact on debt (Fama & French 2002 p.4). Jensen et al. (1992) 
suggest a similar relationship because it seems that firms with 
higher dividend payments find debt financing less attractive 
than equity financing (Jensen et al 1992 p.256). Moreover, 
debt and dividends could be substitutes or complements in 
reducing the agency cost. The policies are substitutes if 
convergence of interests is effective or complements if the 
entrenchment theory is effective (Kim et al. 2007 p.28). First, 
owners can use inside ownership until there is a convergence 
of interest and then use dividends instead of debt as a 
complement. The dividend payments will benefit both 
managers and owners. However, if the entrenchment theory is 
effective, the shareholders could use a combination of debt 
and dividends to monitor the managers because they cannot 
monitor the managers by offering them more ownership 
stakes. This suggests that dividends should be positively 
related to debt. In this study, we postulate that dividends are 
negatively related to debt because it does not seem rational to 
increase debt and pay dividends, which, according to the 
pecking order theory, makes sense. 

According to the pecking order theory managers prefer 
internal over external finance (Frank & Goyal 2003 p.239). 
Therefore we postulate that liquidity and profitability is 
negatively related to debt.  
 The fixed (tangible) assets can be used as collateral (Al-
Najjar 2011 p.211). Further, debt can be used to mitigate 
opportunistic behavior of managers (Ibid). The consequence 
of having more fixed assets should therefore imply that the 
firm has more debt and vice versa.  Consequently, we 
postulate that tangibility should be positively related to debt. 

2.2 Dividend Policy 

The determinants of dividend policy are inside ownership 
(INS), debt (DEBT), profitability (PRO), lagged dividends 
(LDIV), and business risk (LNRISK). These variables have 
been used and proved to be valid determinants of dividends in 
models used by either Kim et al. (2007), Chen & Steiner 
(1999), Jensen et al. (1992), Lintner (1956) or all of the above 
authors. 

Rozeff (1982) suggests that firms with a higher percentage 
of stocks held by insiders are associated with lower payout 
policies (Rozeff 1982 p.255). Considering the convergence of 
interest theory, this result seems logical because higher inside 
ownership will reduce agency costs. However, according to 
the entrenchment theory, inside ownership could be positively 
related to dividend because dividends will be used to reduce 
agency costs. Applying the argument of managers’ rationality 
(section 2.1), we postulate that inside ownership is negatively 
related to dividends. 
 According to Kim et al. (2007), the convergence of 
interest theory suggests that debt is negatively related to 
dividends, but the entrenchment theory suggests that debt is 
positively related to dividends (Kim et al.2007 p.29). 
Considering the free cash flow hypothesis, the entrenchment 
theory makes sense. However, high leverage implies more 
fixed cost for external financing that increases the risk and the 
transaction costs of the firm (Gupta & Banga 2010 p.66). This 
implies that debt should have a negative impact on dividend 
policy. Moreover, if we consider the fact, that dividends 
should be negatively related to debt (section 2.1), then debt 
should be negatively related to dividends. Therefore, we 
postulate that debt is negatively related to dividends.  
 A firm must be profitable in order to have excessive cash 
flow to pay out as dividends (Gupta & Banga 2010 p.66). 
Moreover, Bodla et al. (2007) suggest that profit is a major 
determinant of dividend payment (Bodla et al. 2007 p.41). 
Therefore, we postulate that profitability is positively related 
to dividends. 
 According to Lintners model, lagged dividends should 
play a major role in determining current years dividend 
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payments. The reason is that firms gradually adjust their 
payments to the target ratio (Pandey 2003 p.18). Based on 
Lintners model and empirical findings (Persson (2013), we 
postulate that lagged dividends are positively related to current 
years dividends. 
 Jensen et al (1992) suggest that a greater business risk 
makes the relationship between current and future profits less 
certain (Jensen et al. 1992 p.251). In accordance with the 
previously mentioned argument, we postulate that business 
risk is negatively related to dividends. 

2.3 Inside Ownership 

 The determinants of inside ownership are dividend (DIV), 
debt (DEBT), size (SIZE) and business risk (LNRISK). These 
variables have been used and proved to be valid determinants 
of inside ownership in models used by either Kim et al. 
(2007), Chen & Steiner (1999), Jensen et al. (1992) or all of 
the above authors. 
 Kim et al. (2007) argue that dividends and debt are 
negatively related to inside ownership if the convergence of 
interest theory is effective. Dividends and debt would 
therefore be positively related to inside ownership if the 
entrenchment theory is effective (Kim et al. 2007 p. 30). 
Dividends and debt are used to reduce free cash flow and 
agency costs. However, dividends could attract managers 
because the payments can increase the managers’ personal 
wealth. Debt should have a negative relationship to inside 
ownership because the risk if going bankrupt increases as the 
debt level increases. Consequently, we postulate that 
dividends should be positively related to inside ownership and 
debt should be negatively related to inside ownership.  

Jensen et al. (1992) find a negative relation between firm 
size and inside ownership (Jensen et al. 1992 p.257). Bathala 
(1996) argue that personal wealth constraints may prevent 
managers from increasing their ownership stake in the firm as 
it becomes larger (Bathala 1996 p.133).  Therefore, we 
postulate that firm size is negatively related to inside 
ownership. 

If the firm is operating in a risky environment it may be 
harder to monitor externally (Chen & Steiner 1999 p. 122). It 
may, therefore, be easier to monitor the firm with increased 
values of inside ownership (Ibid). However, managers can 
become risk averse at high levels of risk (Ibid.) and for that 
reason, we postulate that the business risk is negatively related 
to inside ownership. 

 
2.4 Motivations and Summary of the Theoretical 
Approaches  

We have used and discussed several theories in order to 
develop the hypotheses and some of the theories empirical 
findings have been contradictive as shown in section 2.1-2.3. 
However, the empirical findings are carried out in different 
contexts. For example, researchers have used different sample 
periods and firms. Moreover, one issue that is of great 
importance is the assumption of the shape of the agency cost 
curve. The assumption determines whether the convergence of 
interest theory and the entrenchment theory are substitutes, 
complements, both or neither. For example, a U-shaped 
agency cost curve suggests that the convergence of interest 
and the entrenchment theory is substitutes (Kim et al. 2007 
p.32).  

Consequently, our approach is motivated by the fact that 
we do not know how the shape of the agency cost curve looks 
like in Sweden. However, in section 2.1-2.3 we have 
postulated, mostly, in the favor of the convergence of interest 
theory due to logic of rationality, which can be wrong. We 
may find evidence for either theories or both.  

Figure 1 shows the interrelationships amongst debt, 
dividend, and inside ownership policies. As shown in figure 1, 

if the convergence of interest theory is effective there would 
be a negative relationship amongst the policies and a positive 
relationship if the entrenchment theory is effective. Even if the 
agency theory is excluded from the figure it is still the 
foundation of the entrenchment and the convergence of 
interest theory because these theories have evolved from the 
agency theory. 

Figure 1 
Interrelationships & Expected Impact amongst the Variables 

	  
	  (The	  Authors’	  summary)	  

Figure 1 should be viewed as the theoretical framework 
for this thesis. 

3. Literature Review 
3.1 Selected papers 

 This review contains a selected and non-exhaustive list of 
the previous literature.  
 Kim & Sorensen (1986) examine the relationship between 
inside ownership and the firms’ debt ratio. They use cross 
section data from 184 firms in the U.S. between 1978-1980 
and divide the firms into two categories. One group contained 
firms with high stakes of inside ownership, while the second 
group had low stakes of inside ownership. An ANOVA-
technique and OLS were used. Their findings suggest that 
firms with high levels of inside ownership had larger debt 
ratios than firms with low levels of inside ownership (Kim & 
Sorensen 1986 pp.132-133, 142). The result supports the 
entrenchment theory. However, using an OLS may be 
inappropriate, because inside ownership and debt policies are 
interrelated. 
 Jensen et al. (1992) examined the simultaneous 
determination of debt, dividend, and inside ownership 
policies. They used a SEM framework with 3SLS. The sample 
consisted of 565 firms in 1982 and 632 firms from in 1987. 
They found a two-way causal relationship between debt and 
dividend. Further, they found that the financial policies do not 
affect the levels of inside ownership, but inside ownership 
affects debt and dividends in a negative way (Jensen et 
al.1992 pp.247, 253,257-259). 
 Bathala et al. (1994) examined the relationship between 
debt and inside ownership in SEM framework. They utilized 
data from 516 firms in 1988. Inside ownership was negatively 
related to debt, but debt was not a significant determinant of 
inside ownership (Bathala et al. 1994 pp. 41,45). 

Chen & Steiner (1999) used a non-linear SEM to examine 
the relationships of inside ownership, risk, dividend and debt. 
They utilized data from 745 firms in U.S. 1994. Their findings 
suggest that debt and dividends are negatively related to inside 
ownership. Inside ownership and debt are negatively related to 
dividends. Inside ownership and dividends are negatively 
related to debt (Chen & Steiner 1999 pp.119, 126,132). Chen 
& Steiner (1999) supports the convergence of interest theory 
and the pecking order theory. In their model, they assume that 
risk affects inside ownership in a diminishing way, but the rest 
of the equations are linear. The effect of this assumption, 
according to Kim et al. (2007), could be that they force the 
convergence of interest theory and the entrenchment theory to 
be mutually exclusive.  
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 Kim et al. (2007) examined the interrelationship amongst 
debt, dividend, and inside ownership by using panel data from 
South-Korean firms between 1997-2002. A SEM estimated 
with 3SLS was applied. Their findings suggest that inside 
ownership and dividends are negatively related to debt. Inside 
ownership and debt are positively related to dividends. Debt is 
negatively related, while dividends are positively related to 
inside ownership (Kim et al. 2007 p.40). In the sample 
selection all firms that did not pay any dividends were 
excluded, which implies that a lot of firms that used inside 
ownership to decrease the agency costs were excluded. This 
criterion of the sample selection could have affected the 
results. Moreover, according to the order condition for 
identification, the model was unidentified, which implies that 
the parameters cannot be estimated.  
 Sanvicente (2011) replicates Kim et al. (2007) by using 
data from Brazilian firms. His finding supports the 
entrenchment theory  (Sanvicente 2011 pp.10-13). However, 
Sanvicente (2011) does not define inside ownership in the 
same matter as Kim et al. (2007), or Jensen et al. (1992). 
Instead of defining ownership as “shares held by insiders or 
employees”, he defined ownership as  “shares held by the 
largest stockholders”, which implies that the paper covers a 
different topic. Sanvicente (2011) actually covers the 
interrelationships of debt, dividend policy, and the largest 
stockholders. It can be debatable to argue that the 
entrenchment theory can be applied in that context. 
  In sum, we can conclude that the most recent studies have 
applied a SEM framework in order to determine the 
interrelationships amongst the aforementioned policies. Not 
surprisingly, the results differ due to different context and 
data. 

4. Data and Sample Selection 
4.1 Data & Variables 

 Annual data of six variables and three financial ratios have 
been utilized from 2006-2012	   from the databases THOMSON 
REUTERS DATASTREAM and Retriever Business. Almost 
all data was collected from DATASTREAM except for a few 
observations of one financial ratio, which was collected from 
Retriever Business. DATASTREAM divides the firms into 
three list segments, which are Large Cap, Mid Cap, and Small 
Cap. Consequently, we have utilized the data list wise and 
then aggregated all data into one panel. The motivations for 
choosing a seven-year period of time are as follows: (i) we 
want to make an up-to-date study and (ii) avoid the issue of 
having too few observations, like Sanvicente (2011) 
experienced. 
 The variables extracted from DATASTREAM are total 
assets1, total liabilities2 , property, plant, and equipment3, 
EBIT4, shares held by employees/insiders (percent) 5, and 
market capitalization6. All of the variables that are utilized as 
absolute numbers are measured in the local currency that is 
SEK. The financial ratios extracted from the database are 
dividend payout ratio, quick ratio,	  and pre-tax margin. 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
1 TOTAL ASSETS represent the sum of total current assets, long-term receivables, investment in 
unconsolidated subsidiaries, other investments, net property plant and equipment and other assets 
(DATASTREAM). 
2 TOTAL LIABILITIES represent all short and long-term obligations expected to be satisfied by the 
company. It includes but is not restricted to: Current Liabilities, Long Term Debt, Provision for Risk 
and Charges (non-U.S. corporations, Deferred taxes, Deferred income, Other liabilities, Deferred tax 
liability in untaxed reserves (non-U.S. corporations), Unrealized gain/loss on marketable securities 
(insurance companies), Pension/Post retirement benefits , Securities purchased under resale 
agreements (banks)(DATASTREAM). 
3 PROPERTY, PLANT AND EQUIPMENT represents tangible assets with an expected useful life of 
over one year, which are expected to be used to produce goods for sale or for distribution of services 
(DATASTREAM) 
4  EARNINGS BEFORE INTEREST AND TAXES (EBIT) represents the earnings of a company 
before interest expense and income taxes. It is calculated by taking the pre-tax income and adding 
back interest expense on debt and subtracting interest capitalized (DATASTREAM). 
5 If the total percent is 5> it is reported as 0. DATASTREAM do not consider 5> percent as influential 
(DATASTREAM). 
6 MARKET CAPITALIZATION: Market Price-Year End * Common Shares Outstanding Market 
price – year end represents the closing price of the company's stock at December 31 for U.S. 
Corporations. For non-U.S. corporations, this item represents the closing price of the company’s stock 
at their fiscal year end (DATASTREAM). 

4.2 Sample Criteria and Sample Selection 

 The criteria by which firms are included in the sample are 
as follows: (i) The firm must have available data in 
DATASTREAM for the whole period that is 2006-2012, or if 
the firm was registered for example in 2008 and has available 
data for the rest of the years it can be included.  However, if 
the firm was registered for example in 2008, but has a missing 
value in 2011 it will be excluded. (ii) Financial and 
Investment firms cannot be included in the sample. This is due 
to their unique structure in the balance sheet and accounting 
practice (Aldamen et al. 2012 p.979). The method of 
excluding these companies is not unprecedented, for example; 
Persson (2013), Sanvicente (2011), and Jensen et al. (1992) 
excluded the financial firms from their studies by referring to 
the aforementioned argument. (iii) Firms with monopoly 
power cannot be included in the sample because they have a 
unique market position. The sample selection procedure is 
summarized in table 1.  

Table 1 
Sample Selection Procedure 

Procedure	   No.	  

Firms	  listed	  at	  Large	  Cap	   58	  
Firms	  listed	  at	  Mid	  Cap	   66	  
Firms	  listed	  at	  Small	  Cap	   119	  

Total	  firms	  listed	  at	  Stockholm	  Stock	  Exchange	  	   243	  

	  	  Less:	  Financial	  and	  Investment	  firms	  (Large	  Cap)	   12	  

	  	  Less:	  Financial	  and	  Investment	  firms	  (Mid	  Cap)	   5	  

	  	  Less:	  Financial	  and	  Investment	  firms	  (Small	  Cap)	   4	  

	  	  Less:	  Missing	  data	  (Mid	  Cap)	   2	  

	  	  Less:	  Missing	  data	  (Small	  Cap)	   13	  

	  	  Less:	  Firms	  with	  monopoly	  power	   1	  

Total	  firms	  included	  in	  the	  final	  sample	   206	  

NOTE:	   The	   decision	   rules	   by	  which	   the	   outliers	   are	   deleted:	   Observations	  with	   a	  
debt	  ratio	  <0	  or	  >1,	  a	  quick	  ratio	  <0.01	  or	  >10	  and	  a	  pre-‐tax	  margin	  <-‐0.5	  or	  >0.5.	  
1126	  out	  of	  1285	  observations	  remained	  after	  the	  outliers	  where	  deleted.	  

 The number of firms can be different from reality due to 
changes and updates in the database.  
5. Methodology  
5.1 The Econometric Model 

 In the presence of simultaneously determined variables, 
OLS will produce biased and inconsistent results (Hill et al. 
2012 p.450). However, there is an alternative i.e. the SEM, 
which is an econometric model for data that is jointly 
determined by two or more economic relationships  (Hill et al. 
2012 p.446). Based on the development of hypotheses and the 
argument of the direct and indirect relationship of debt, 
dividend, and inside ownership policies, our SEM is defined 
by the following equations: 
(1). DEBTit1 =α1 + γ11INS it 1 + γ21DIVit1 + β11 PROit1 + β21LIQit1 + β31 TANG it1 + u it1 
              (-)              (-)                 (-)                   (-)                      (+) 

(2). DIVit2 =α2 + γ12INSit2 + γ32DEBTit2 + β12PROit2 + β42LDIVit2 + β52LNRISKit2 + u it2 
                                    (-)                     (-)                       (+)                     (+)                         (-) 
(3). INSit3 = α3 + γ23 DIVit3 + γ33DEBTit3 + β63SIZEit3 + β53 LNRISKit3 +u it3 
                                                         (+)                     (-)                      (-)                           (-)                                   

 Where i is firm in time period t, u is the error term, βnm is 
the regression coefficient for the exogenous variable n in 
equation m. γnm is the regression coefficient for the endogenous 
variable n in equation m and αm is the intercept in equation m. 
The endogenous, or jointly determined variables are DEBT, 
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DIV, and INS. The exogenous variables are PRO, LIQ, 
TANG, LDIV, LNRISK, and SIZE.  Table 2 summarizes the 
symbol and the description of variables. 

Table 2 
Symbol & Description of Variables 

Variable	   Symbol	   Description	  

Debt	  policy	  	  =	  debt	  ratio	   DEBT	   Total	  liabilities	  /	  Total	  assets	  

Dividend	  policy	  =dividend	  
payout	  ratio	  

DIV	   Dividends	  per	  share	  /	  Earnings	  
per	  share	  

Inside	  ownership	  =	  Percent	  
of	  shares	  hold	  by	  insiders	  

INS	   Shares	   held	   by	   employees	   or	  
insiders	  /	  Total	  shares	  

Profitability	  =	  pre-‐tax	  
margin	  

PRO	   Pre-‐tax	   income	   /	   Net	   sales	   or	  
revenue	  

Liquidity	  =	  quick	  ratio	   LIQ	   Current	   asset	   -‐	   inventories/	  
current	  liabilities	  

Tangibility=	  fixed	  asset	  
ratio	  

TAN	   Property,	  plant	  and	  equipment	  
(fixed	  assets)	  /	  Total	  assets	  

Last	  years	  Dividend=	  
dividend	  payout	  ratio	  t-‐1	  

LDIV	   Dividends	  per	  share	  t-‐1	  /	  
Earnings	  per	  share	  t-‐1	  

Business	  risk	  =	  variations	  
in	  EBIT	  

LNRISK	   The	  log	  of	  the	  standard	  
deviation	  of	  the	  last	  three	  years	  
percent	  change	  in	  EBIT	  

Size	  =	  market	  capitalization	   SIZE	   The	  log	  of	  market	  capitalization	  

NOTE.	  All	  variables	  are	  calculated	  according	  to	  either	  Kim	  et	  al.	   (2007,	   Jensen	  et	  al.	   (1992)	  or	  Chen	  &	  
Steiner	  (1999),	  except	  three	  variables.	  The	  first	  one	  is	  PRO	  where	  we	  use	  pre-‐tax	  margin	  instead	  of	  net	  
margin	  due	  to	  the	  fact	  that	  we	  believe	  it	  reflects	  the	  real	  profit	  better	  hence	  the	  tax-‐payments	  can	  vary	  
and	  be	  managed.	  The	  second	  one	  is	  LNRISK	  where	  we	  use	  the	  log	  of	  standard	  deviation	  of	  the	  last	  three	  
years	  %	  change	  in	  EBIT,	  instead	  of	  the	  standard	  deviation	  of	  the	  last	  10	  years	  	  %	  change	  in	  EBIT	  like	  in	  
Jensen	  et	  al.	  (1992).	  The	  third	  one	  is	  DIV	  where	  we	  use	  per	  share	  values	  instead	  of	  absolute	  values.	  

   
 We examine the significance level of the coefficient 
estimates in order to determine if there exists a simultaneous 
determination of the aforementioned policies. For example, to 
accept a two-way causality between debt and dividend policies 
we require that the coefficient estimates for DEBT and DIV 
are significantly different from zero in equation 1 and 2. 
Moreover, the signs of the coefficient estimates allow us to 
determine whether the convergence of interest theory, or the 
entrenchment theory is diametrically opposed, or works in a 
tandem (Kim et al. 2007 p.34). The theories work in a tandem 
if, for example, the coefficient estimate of DIV in equation 1 
is significantly negative and the coefficient estimate of DEBT 
in equation 2 is significantly positive (Ibid.). 

5.2. The Order & Rank Condition 

 According to econometric application two conditions must 
be satisfied in order for an equation to be identified i.e. the 
order condition for identification and rank condition 
(Wooldridge 2008 pp. 552-554). 
 “An equation in a SEM satisfies the order condition for 
identification if the number of excluded exogenous variables 
from the equation is at least as large as the number of 
endogenous right-hand variables in the equation “- 
Wooldrigde 2008 p.559. If the number of excluded exogenous 
variables is fewer than the endogenous right-hand side 
variables, the equation is unidentified and the parameters 
cannot be estimated (Hill et al. 2012 p.451). When examining 
equation 1-3, one can tell that all equations satisfy the order 
condition. However, our equations are overidentified because 
the number of excluded exogenous variables is greater than 
the number of endogenous variables. Therefore, we need to 
apply the Sargan-Hansen test for overidentified restrictions 
(Wooldridge 2008 p.560). The Hansen – Sargan test is a “test 
of the joint null hypothesis that the excluded instruments are 
valid instruments, i.e., uncorrelated with the error term and 
correctly excluded from the estimated equation” (Baum et al. 
2006). A strong rejection of null hypothesis of the test implies 
that one should doubt the validity of the estimates. Our model 
gets a p-value of 0.59 on the 3SLS model and a p-value of 

0.51 on the 2SLS model, which implies that our estimates are 
valid (see appendix). 
 The rank condition is a sufficient condition for 
identification (Wooldridge 2008 p. 560). “In a model with M 
equations and M endogenous, an equation is identified if at 
least one nonzero determinant of order (M-1)(M-1) can be 
composed from the coefficients of variables excluded from 
that equation but included in other equations in the model”- 
Gujarati & Porter 2008 p.700. The rank order condition is in 
many cases assumed to be satisfied unless there is a failure of 
the order condition. The rank order condition in our model is 
satisfied (see appendix) 

5.3 Model-Estimation Methodology: 3SLS 

 The most common system estimation method is 3SLS,	  
because it produces more efficient estimates than 2SLS 
(Wooldridge 2008 p.560). Why would 3SLS produce more 
efficient estimates? In 2SLS the endogenous variables are 
regressed against the predetermined variables in the system.  
Then the theoretical values are obtained and regressed as an 
OLS with the theoretical values instead of the empirical values 
in the endogenous variables. However, the simultaneous error 
is ignored between the equations and this will cause 
inefficiency. In 3SLS a third step is added into 2SLS that 
considers these correlations (Troòj 2012).  For a more detailed 
description of these methods, one can review chapter 8-9 in 
Wooldridge (2002). It is on the basis of the efficiency 
argument that we chose to use 3SLS as the main system 
estimation method. However, we also chose to do 2SLS 
estimates in order to compare the different estimates. 
 We apply the Beusch-Pagan LM test in order to test for 
overall system heteroscedasticity (Shehata (2011). If 
heteroscedasticity is present in the model it could affect the 
standard errors and maybe the hypothesis tests of the 
regression coefficients  (Hill et al. 2012 p.302). Our 3SLS 
estimates reject the null-hypothesis of no overall system 
heteroscedasticity. For that reason we add a new 3SLS, which 
is estimated with a method suggested by Roodman (2007) in 
the cmp-function (which can be applied in STATA 13). The 
cmp-function is built on maximum – likelihood estimator 
(MLE).  MLE will find the parameters that is most likely to 
occur, which differs compared to the least square estimator 
(LSE) that will find the parameters that provide the most 
accurate description of the data (Myung 2003 p.95). MLE is 
appropriate in multi-level equations such as SEMs (Roodman 
2011). 3SLS (CMP) with MLE produces heteroscedastic- 
consistent standard errors (see appendix).  

5.3.1 Model-Estimation Methodology:  OLS  

 In order to determine the potential simultaneous bias and 
see if the SEM with 3SLS as estimation method is justified we 
estimate equation 1-3 separately with OLS.  In order to satisfy 
the OLS assumptions we need to test for heteroscedasticity 
and autocorrelation by using the Besusch - Pagan test and 
examine the Durbin Watson statistic. The OLS estimates are 
affected by heteroscedasticity and autocorrelation (see 
appendix). We use the Newey – West standard errors, in order 
to obtain heteroscedastic and autocorrelated consistent 
standard errors, (Hill et al. 2012 p.356-357).  

5.4 Reliability, Validity & Critique 

  From our point of view the reliability of this study is high 
due to availability of the data in DATASTREAM, which 
implies that all of our observations can be recollected and 
produced with the same results. There might be some 
measurement errors in the data if DATASTREAM has 
provided inaccurate numbers. However, DATASTREAM is a 
highly reliable source of information and therefore we believe 
that the impact on our estimates is minimal.  
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 The validity of this study is high from our point of view. 
We employ an appropriate statistical method in order to 
determine if there is a simultaneous determination of debt, 
dividend, and inside ownership policies. Moreover, the 
variables that we use as proxies have been used in numerous 
studies and the Sargan – Hansen test supports the notion that 
our equations are correctly specified, which supports the 
validity of our estimates in the SEM-framework.  
 An important limitation of our study and also a critique is 
that the variable INS do not measure values <5 % because 
DATASTREAM does not consider <5 % as influential. 
However, we do believe that managers in leading positions, 

for example a CEO, or a CFO can affect debt and dividend 
policies even if they have 1 % ,or 0,3 % of the shares. This 
implies that our estimates for INS can be questionable to some 
extent.  

5.5 Summary Methodology 

 The research question of the study is: Is there a 
simultaneously determination of debt, dividend, and inside 
ownership policies?  To answer the question we will use a 
SEM estimated with 3SLS. We also add a 3SLS (CMP) 
estimated with a MLE technique, which produces 
heteroscedastic- consistent standard errors.  

Table 3 
Descriptive Statistics 

Variable	   Obs	   Mean	   Std.	  Dev	   Min	   Max	  
DEBT	   1126	   0.51	   0.17	   0.004	   0.98	  

DIV	   1126	   0.29	   0.29	   0	   1	  

INS	   1126	   0.09	   0.16	   0	   0.85	  

PRO	   1126	   0.07	   0.12	   -‐0.48	   0.49	  

LIQ	   1126	   1.20	   1.07	   0.05	   9.35	  

TANG	   1126	   0.20	   0.23	   0	   0.99	  

LGDIV	   1126	   0.28	   0.28	   0	   1	  

LNRISK	   1126	   -‐0.50	   1.42	   -‐5.25	   5.29	  

SIZE	   1126	   14.48	   1.99	   9.20	   19.90	  

	  
Table 4 

Pearson`s Correlation Coefficients 

	   DEBT	   DIV	   INS	   PRO	   LIQ	   TANG	   LDIV	   LNRISK	   SIZE	  
DEBT	   1	   	   	   	   	   	   	   	   	  

DIV	   0.07**	   1	   	   	   	   	   	   	   	  

INS	   -‐0.06**	   0.14*	   1	   	   	   	   	   	   	  

PRO	   -‐0.12*	   0.31*	   0.02	   1	   	   	   	   	   	  

LIQ	   -‐0.54*	   -‐0.03	   -‐0.00	   0.16*	   1	   	   	   	   	  

TANG	   0.21*	   -‐0.02	   -‐0.05***	   0.06**	   -‐0.12*	   1	   	   	   	  

LDIV	   0.09*	   0.50*	   0.14*	   0.24*	   -‐0.03	   -‐0.03	   1	   	   	  

LNRISK	   -‐0.05***	   -‐0.35*	   -‐0.09*	   -‐0.23*	   0.00	   0.11*	   -‐0.39*	   1	   	  

SIZE	   0.21*	   0.31*	   -‐0.18*	   0.32*	   -‐0.13*	   0.20*	   0.26*	   -‐0.36*	   1	  

NOTE:	  ***,	  **,	  *	  Statistically	  significant	  at	  level	  0.10,	  0.05	  and	  0.01.	  	  	  
The	  table	  shows	  that	  we	  do	  not	  have	  problems	  with	  multicollinearity.	  

	  

 

6. Results & Discussions
6.1 Summary Statistics  

 The average firm has a debt ratio of 52 percent and the 
insiders own, on average, 9 percent of the firms’ shares. The 
average firm pays 29 percent of its earnings as dividends. The 
mean level of the quick ratio is 120 percent and the mean level 
of fixed assets is 20 percent. On average, firms make a profit 
before tax of 7 percent.  
 Table 4 reports the Pearson`s correlations coefficients 
amongst the endogenous and the exogenous variables. We 
observe that the three policy variables are significantly 
correlated with each other. The exogenous variables in each 
equation are correlated to the dependent variable in the 
respective equation, for example we notice that PRO, LIQ and 
TANG are significantly correlated to DEBT.  

6.2 The Debt Equation  

Tables 5-7 present the results of the 3SLS, 3SLS(CMP), 
2SLS, and the OLS estimates. Table 5 reports the result for the 
debt equation. 
 Examining the 3SLS and the 3SLS (CMP) results in Table 
5 we observe that the coefficient of INS is negative and 
significant at the 0.01 level. Our result is consistent with the 
convergence of interest theory.  The negative sign of the 
coefficient INS is consistent with Kim et al. (2007), Jensen et 
al. (1992), Nyonna (2012) and Chen & Steiner (1999).  
 The coefficient of DIV is positive and significant at the 
0.01 level, in contrary to what we had postulated in section 
2.1, which supports the entrenchment theory. The result is 
consistent with Kim et al. (2007), but inconsistent with Jensen 
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et al. (1992) and Chen & Steiner (1999). Our result is also 
consistent with the free-cash flow hypothesis.  
 The coefficient of the exogenous variables PRO and LIQ 
are negative and significant at the 0.01 level. The coefficient 
of TANG is positive and significant at the 0.01 level.    
 Table 5 reveals that the differences between the 3SLS, 
3SLS (CMP), and 2SLS estimates are negligible in magnitude. 
The 3SLS, 3SLS(CMP), and 2SLS estimates do not show any 

differences in sign and significance. However, when 
comparing the 3SLS and the 2SLS to the OLS estimates we do 
not find any differences in sign. However, the difference in the 
magnitude of the endogenous variables DIV and INS is 
notable, which can be due to the simultaneous bias. There are 
also some differences in the level of significance between the 
OLS estimates and the 3SLS estimates i.e. the significance 
level is lower for the coefficients of INS and PRO. 

Table 5 
The Debt Equation  

Variables	   Expected	  	  
Sign.	  

3SLS	   3SLS	  	  
(CMP)	  

2SLS	   OLS	  

	  Intercept	   (+/-‐)	   0.5828	  *	  
(40.05)	  

0.5827	  *	  
(40.44)	  

0.5786	  *	  
(38.61)	  

0.5921	  *	  
(37.41)	  

	  INS	   (-‐)	   -‐0.3743	  *	  
(-‐3.68)	  

-‐0.3757	  *	  
(-‐3.63)	  

-‐0.3626	  *	  
(-‐3.54)	  

-‐0.0738	  **	  
(-‐2.55)	  

	  DIV	   (-‐)	   0.2060	  *	  
(5.85)	  

0.2070	  *	  
(5.83)	  

0.2054	  *	  
(5.73)	  

0.0531	  *	  
(2.99)	  

	  PRO	   (-‐)	   -‐0.2175	  *	  
(-‐4.78)	  

-‐0.2179	  *	  
(-‐4.81)	  

-‐0.2178	  *	  
(-‐4.56)	  	  

-‐0.1083	  **	  
(-‐2.48)	  

	  LIQ	   (-‐)	   -‐0.0794	  *	  
(-‐18.09)	  

-‐0.0794	  *	  
(-‐18.24)	  

-‐0.0785	  *	  
(-‐17.50)	  

0.0818	  *	  
(-‐10.27)	  

	  TANG	   (+)	   0.1008	  *	  
(5.32)	  

0.1007	  *	  
(5.25)	  

0.1119	  *	  
(5.45)	  

0.1130	  *	  
(4.02)	  

Regression	  Statistics	   	   	   	   	   	  
	  Observations	   	   1126	   1126	   1126	   1126	  
	  R2	   	   0.206	   -‐	   0.212	   0.324	  
	  RMSE	   	   0.155	   -‐	   0.155	   0.143	  
NOTE:	  ***,	  **,	  *	  Statistically	  significant	  at	  level	  0.10,	  0.05	  and	  0.01.	  
The	  OLS	  model	  uses	  Newey-‐West	  standard	  errors.	  	  
The	  3SLS	  (CMP)	  is	  built	  on	  a	  MLE,	  which	  produces	  heteroscedastic-‐	  consistent	  standard	  errors.	  
T-‐statistic	  within	  the	  parentheses.	  

	   	  

6.3 The Dividend Equation 

	   Table 6 reports the results for the dividend equation. 
Examining the 3SLS and the 3SLS (CMP) estimates we 
observe that the coefficient of INS is negative and significant 
at the 0.01 level. The result confirms the convergence of 
interest theory and is consistent with Chen & Steiner (1999) 
and Jensen et al. (1992) but it contradicts Kim et al. (2007) 
and Hardjopranoto (2006).  
 The coefficient of DEBT is positive and significant at the 
0.10 level in contrary to what we postulated. This supports the 
entrenchment theory and the free-cash flow hypothesis. It also 
confirms the two-way causal relationship between debt and 
dividends. Our result is consistent with Kim et al. (2007) and 
Aggarwal & Kyaw (2010), but it contradicts Jensen et al. 
(1992) and Chen & Steiner (1999).  
 The coefficient of LNRISK is negative and significant at 
the 0.01 level. The coefficients of LDIV and PRO are positive 
and significant at the 0.01 level. The results for the exogenous 
variables are in line with the hypotheses in section 2.2.  
 There are many similarities between the results from table 
6 compared to table 5. We observe that the differences 
between the 3SLS, 3SLS (CMP), and 2SLS estimates are 
negligible in magnitude. The 3SLS, 3SLS(CMP), and 2SLS 
estimates do not show any differences in sign and 
significance. Further, the presence of the heteroscedasticity in 
the 3SLS estimates did not affect the standard error and the 
hypothesis testing of the coefficients in any significant way 
because the significance level of the variables remains the 
same in the 3SLS(CMP) estimates. If we compare the results 
for the OLS to the 3SLS, 3SLS(CMP) and the 2SLS estimates 
we find noticeable difference in the magnitude of the 

endogenous variables DEBT and INS. The sign of the 
coefficient of the INS in the OLS estimates is the opposite of 
the ones obtained from the 3SLS, 3SLS (CMP) estimates. This 
implies that 3SLS is the more appropriate than OLS.  

6.3 The Inside Ownership Equation 

 Table 7 reports the results for the inside ownership 
equation. From the 3SLS and the 3SLS (CMP) estimates we 
observe that the coefficient of DIV is positive and significant 
at the 0.01 level. The result confirms the entrenchment theory 
but contradicts Kim et al. (2007) and Chen & Steiner (1999. 
 The coefficient term of DEBT is insignificant, which 
implies that DEBT has no significant impact on INS. The 
result is consistent with Jensen et al. (1992), but inconsistent 
with Chen & Steiner (1999).  
 The coefficient of SIZE is negative and significant at the 
0.01 level and the coefficient of LNRISK is negative and 
significant at the 0.10 level.  
 Table 7 reveals that the differences between the 3SLS, 
3SLS (CMP), and 2SLS estimates are negligible in magnitude. 
The 3SLS, 3SLS(CMP), and 2SLS estimates do not show any 
differences in sign and significance. However, like in table 5 
and 6 the largest differences are when we compare the 
magnitude of the estimated endogenous variables, DEBT and 
DIV in the OLS estimates compared to the ones obtained from 
the 3SLS, 3SLS(CMP) and the 2SLS estimates. We also find 
some differences in significance between the estimates.  The 
result confirms that 3SLS accounts for the simultaneously 
bias. However, the signs of the coefficients are the same, due 
to the fact that DEBT is insignificant in all estimated models. 
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Table 6 
The Dividend Equation 

Variables	   Expected	  	  
Sign.	  

3SLS	   3SLS	  	  
(CMP)	  

2SLS	   OLS	  

	  Intercept	   (+/-‐)	   0.1033	  **	  
(2.04)	  

0.1020	  **	  
(1.68)	  

0.1025	  **	  
(2.02)	  

0.0764	  *	  
(3.38)	  

	  INS	   (-‐)	   -‐0.5624	  *	  
(-‐2.86)	  

-‐0.5544	  *	  
(-‐2.80)	  

-‐0.5608*	  
(-‐2.85)	  

0.1248	  *	  
(2.82)	  

	  DEBT	   (-‐)	   0.1416	  ***	  
(1.67)	  

0.1428	  ***	  
(1.68)	  

0.1420	  ***	  
(5.73)	  

0.0939	  **	  
(2.25)	  

	  PRO	   (+)	   0.4716	  *	  
(6.67)	  

0.4725	  *	  
(6.67)	  

0.4739	  *	  
(6.66)	  

0.4738	  *	  
(8.29)	  

	  LDIV	   (+)	   0.4349	  *	  
(12.53)	  

0.4336	  *	  
(12.32)	  

0.4362	  *	  
(12.43)	  

0.3888	  *	  
(10.16)	  

	  LNRISK	   (-‐)	   -‐0.0343	  *	  
(-‐5.61)	  

-‐0.0342	  *	  
(-‐5.63)	  

-‐	  0.0335*	  
(-‐5.36)	  

-‐0.0304	  *	  
(-‐5.25)	  

Regression	  Statistics	   	   	   	   	   	  
	  Observations	   	   1126	   1126	   1126	   1126	  
	  R2	   	   0.174	   -‐	   0.175	   0.318	  
	  RMSE	   	   0.265	   -‐	   0.266	   0.242	  
NOTE:	  ***,	  **,	  *	  Statistically	  significant	  at	  level	  0.10,	  0.05	  and	  0.01.	  
The	  OLS	  model	  uses	  Newey-‐West	  standard	  errors.	  	  
The	  3SLS	  (CMP)	  is	  built	  on	  a	  MLE,	  which	  produces	  heteroscedastic	  -‐	  consistent	  standard	  errors.	  
T-‐statistic	  within	  the	  parentheses.	  

	   	  

Table 7 
The Inside Ownership Equation 

Variables	   Expected	  	  
Sign.	  

3SLS	   3SLS	  	  
(CMP)	  

2SLS	   OLS	  

	  Intercept	   (+/-‐)	   0.3995	  *	  
(10.21)	  

0.4000	  *	  
(10.20)	  

0.3994	  *	  
(2.02)	  

0.3993	  *	  
(10.95)	  

	  DIV	   (+)	   0.2259*	  
(5.69)	  

0.2292	  *	  
(5.72)	  

0.2220	  *	  
(5.48)	  

0.1003*	  
(5.81)	  

	  DEBT	   (-‐)	   0.0651	  	  
(1.30)	  

0.0650	  	  	  
(1.29)	  

0.0652	  
(1.30)	  

-‐0.0228	  	  
(-‐0.84)	  

	  SIZE	   (-‐)	   -‐0.0281*	  
(-‐9.40)	  

-‐0.0282	  *	  
(-‐9.42)	  

-‐0.0280	  *	  
(-‐1.94)	  

-‐0.0267	  *	  
(-‐8.72)	  

	  LNRISK	   (-‐)	   -‐0.0075	  ***	  
(-‐1.86)	  

-‐0.0073	  ***	  
(-‐1.79)	  

-‐0.0082	  ***	  
(-‐1.94)	  

-‐0.0149	  *	  
(-‐4.12)	  

Regression	  Statistics	   	   	   	   	   	  
	  Observations	   	   1126	   1126	   1126	   1126	  
	  R2	   	   0.037	   -‐	   0.040	   0.089	  
	  RMSE	   	   0.159	   -‐	   0.159	   0.155	  
NOTE:	  ***,	  **,	  *	  Statistically	  significant	  at	  level	  0.10,	  0.05	  and	  0.01.	  
The	  OLS	  model	  uses	  Newey-‐West	  standard	  errors.	  	  
The	  3SLS	  (CMP)	  is	  built	  on	  a	  MLE,	  which	  produces	  heteroscedastic-‐	  consistent	  standard	  errors.	  
T-‐statistic	  within	  the	  parentheses.	  

	  

 

6.5 Summary & Discussions  

 Figure 2 summarizes the results from table 5-7 regarding 
the relationships of the endogenous variables DIV, DEBT, and 
INS. 
 Figure 2 shows that there is a two-way causal relationship 
between INS and DIV. The implication of the relationship 
could be that managers seem to be attracted by dividend 
payments and that manager’s propensity to accept the 
ownership stake is larger with a generous dividend policy. 
However, on the other hand, managers who get an ownership 
stake seem to affect dividend policies in a negative way, just 
in line with the convergence of interest theory. A explanation 
might be that the owners think that the managers are 
entrenched so the owners use dividends to reduce the agency 
cost but there is actually a convergence of interest. It is clear 

that more research needs to be done in this area in order to 
explain how the convergence of interest and the entrenchment 
theory interact.   
 However, we can state that the agency cost curve in 
Sweden is not U-shaped, because then the convergence of 
interest and the entrenchment theory would be mutually 
exclusive (Kim et al. 2007 p.32).  
 Figure 2 shows that there is a one-way causal relationship 
between INS and DEBT. The implication of the relationship is 
that INS will affect the debt policy negatively, i.e. the 
managers will try to lower the financial risk of the firms once 
they get ownership stakes. This result is in line with the 
convergence of interest theory. On the other hand managers do 
not seem to be affected by the debt level of the firm when they 
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consider stock options or ownership stakes in the firm. 
Perhaps one possible explanation could be that bankruptcy on 
the Stockholm Stock Exchange is rare, only eleven firms went 
bankrupt from 2000-2013.  
 We also find evidence for a two-way causal relationship 
between DIV and DEBT i.e. they affect each other in a 
positive way. The result is consistent with the free – cash flow 
hypothesis and the entrenchment theory.  

Figure 2 
Summary: Interrelationships amongst the Variables 

 
   
 Tables 5-7 show that the difference between applying a 
3SLS estimation method compared to a 2SLS estimation 
method is negligible in our model and sample. However, 
comparing the magnitudes between the OLS and 3SLS 
estimates of the endogenous variables we find striking 
differences. The sign of the variables are they are the same, 
except for the coefficient of INS in the dividend equation 
when a comparison is made amongst the different estimation 
methods. However, Kim et al (2007) and Sanvicente (2011) 
found some striking differences in the sign of the variables 
when they compared the 3SLS estimates to the ones obtained 
from the OLS estimates.  

7. Conclusion 
The main purpose of this thesis was to examine the 

simultaneous determination of debt, dividend, and inside 
ownership policies in Sweden. The research question we 
examined was: Is there a simultaneous determination of debt, 
dividend, and inside ownership policies? Data collected from 
2006-2012 was used. We used a system of equations, which 
allows for the possibility that the aforementioned policies are 
simultaneously determined. The SEM was estimated with 
3SLS, 3SLS (CMP), 2SLS and OLS.  
 Our main findings are as follows: we find that inside 
ownership affects debt and dividend policies negatively. 
Further, dividends have a positive impact on inside ownership 
and debt policies. Finally, debt policy affects dividend policy 
positively, but it does not affect inside ownership. Our results 
are consistent with both the convergence of interest and the 
entrenchment theory. The largest difference in the different 
estimations between the 3SLS and the OLS is found in 
magnitude of the endogenous determined variables. Moreover, 
we do not find any striking differences between the 3SLS and 
the 2SLS estimations. 
 Our conclusions are as follows: (i) We find a positive two-
way causal relationship between debt and dividend policies. 
(ii) There is a two-way causal relationship between inside 
ownership and dividend policies, but inside ownership affects 
dividends negatively while dividends affects inside ownership 
positively. (iii) We show that there is a one–way causal 
relationship between inside ownership and debt policies but 
any causality appears to run from inside ownership to debt. 
(iv) Our study supports the notion that the convergence of 
interest and the entrenchment theory are not mutually 
exclusive. (v) Further, we show that 3SLS is justified 
empirically over the OLS estimation method due to the large 
differences in the magnitudes of the endogenously determined 

variables. (vi) Moreover, we find that the difference by using 
the 3SLS, 3SLS(CMP) compared to 2SLS is negligible in our 
model and data.  
 There are issues that need additional research. First, more 
research is needed to explore on what basis the convergence of 
interest and the entrenchment theory interact. Second, the 
science in this field of research has used different models in 
order to investigate the simultaneous determination amongst 
debt, dividend, and inside ownership policies. Our model is 
simple, but it has strong foundation in economic theory, for 
example our study is the first one that has the variables of 
Lintners model built in the dividend equation. Therefore, we 
encourage other researchers to replicate our model with data 
used from other countries in order to discover some 
similarities or differences amongst the aforementioned 
policies.  
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Appendix 1: Statistical Outputs  

 
 
RANK ORDER CONDITION 
Endogenous coefficients matrix 
          DEBT     DIV  INSIDE 
  DEBT      -1 
   DIV      .5      -1 
INSIDE      .5      .5      -1 
Exogenous coefficients matrix 
        TANGIBILITY          LIQ          PRO       LNRISK    LAGGEDDIV         
SIZE 
  DEBT           .5           .5           .5            0            0            
0 
   DIV            0            0           .5           .5           .5            
0 
INSIDE            0            0            0           .5            0           
.5  
Eq 1 is identified 
Eq 2 is identified 
Eq 3 is identified 
System is identified 
 
SUMMARY STATISTICS 
Variable |       Obs        Mean    Std. Dev.       Min        Max 
-------------+-------------------------------------------------------- 
        DEBT |      1126    .5177065    .1744914   .0047041   .9895796 
         DIV |      1126    .2968754    .2928078          0          1 
      INSIDE |      1126    .0965009    .1623232          0        .85 
   LAGGEDDIV |      1126    .2863298    .2861416          0          1 
 TANGIBILITY |      1126    .2036933    .2320438   .0007423   .9951895 
-------------+-------------------------------------------------------- 
         PRO |      1126    .0693075     .121563     -.4865      .4933 
        SIZE |      1126    14.48362    1.994516   9.203517   19.90028 
         LIQ |      1126    1.204535    1.076959        .05       9.35 
      LNRISK |      1126   -.5099162    1.427635  -5.259181   5.298271 
 
CORRELATIONS 
             |     DEBT      DIV   INSIDE      PRO      LIQ TANGIB~Y LAGGED~V 
-------------+--------------------------------------------------------------- 
        DEBT |   1.0000  
             | 
             | 
         DIV |   0.0696*  1.0000  
             |   0.0195 
             | 
      INSIDE |  -0.0647*  0.1401*  1.0000  
             |   0.0298   0.0000 
             | 
         PRO |  -0.1234*  0.3165*  0.0291   1.0000  
             |   0.0000   0.0000   0.3292 
             | 
         LIQ |  -0.5397* -0.0326  -0.0021   0.1658*  1.0000  
             |   0.0000   0.2741   0.9436   0.0000 
             | 
 TANGIBILITY |   0.2122* -0.0171  -0.0495*  0.0641* -0.1282*  1.0000  
             |   0.0000   0.5665   0.0970   0.0316   0.0000 
             | 
   LAGGEDDIV |   0.0916*  0.5007*  0.1448*  0.2357* -0.0277  -0.0333   1.0000  
             |   0.0021   0.0000   0.0000   0.0000   0.3526   0.2644 
             | 
      LNRISK |  -0.0508* -0.3557* -0.0927* -0.2365* -0.0033   0.1059* -0.3989* 
             |   0.0886   0.0000   0.0018   0.0000   0.9115   0.0004   0.0000 
             | 
        SIZE |   0.2134*  0.3087* -0.1800*  0.3255* -0.1294*  0.2023*  0.2617* 
             |   0.0000   0.0000   0.0000   0.0000   0.0000   0.0000   0.0000 
             | 
 
             |   LNRISK     SIZE 
-------------+------------------ 
      LNRISK |   1.0000  
             | 
             | 
        SIZE |  -0.3650*  1.0000  
             |   0.0000 
             | 
 
Three-stage least-squares regression 
---------------------------------------------------------------------- 
Equation          Obs  Parms        RMSE    "R-sq"       chi2        P 
---------------------------------------------------------------------- 
DEBT             1126      5    .1554014    0.2061     486.17   0.0000 
DIV              1126      5    .2659308    0.1744     439.89   0.0000 
INSIDE           1126      4    .1591915    0.0374     103.70   0.0000 
---------------------------------------------------------------------- 
 

------------------------------------------------------------------------------ 
             |      Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval] 
-------------+---------------------------------------------------------------- 
DEBT         | 
         DIV |   .2060595   .0352144     5.85   0.000     .1370405    .2750785 
      INSIDE |   -.374326   .1016587    -3.68   0.000    -.5735733   -.1750787 
 TANGIBILITY |    .100823   .0189351     5.32   0.000     .0637109    .1379351 
         LIQ |  -.0794333   .0043901   -18.09   0.000    -.0880378   -.0708288 
         PRO |  -.2175425   .0454722    -4.78   0.000    -.3066664   -.1284186 
       _cons |   .5828758   .0145549    40.05   0.000     .5543487     .611403 
-------------+---------------------------------------------------------------- 
DIV          | 
      INSIDE |  -.5624383   .1963318    -2.86   0.004    -.9472417    -.177635 
        DEBT |   .1416896     .08485     1.67   0.095    -.0246133    .3079925 
      LNRISK |  -.0343256   .0061182    -5.61   0.000     -.046317   -.0223342 
   LAGGEDDIV |   .4340776    .034646    12.53   0.000     .3661726    .5019825 
         PRO |   .4716713   .0706627     6.67   0.000     .3331749    .6101676 
       _cons |   .1033147   .0506139     2.04   0.041     .0041134    .2025161 
-------------+---------------------------------------------------------------- 
INSIDE       | 
         DIV |   .2259098   .0397005     5.69   0.000     .1480982    .3037214 
        DEBT |   .0651687   .0501132     1.30   0.193    -.0330515    .1633889 
        SIZE |   -.028147   .0029935    -9.40   0.000    -.0340142   -.0222799 
      LNRISK |  -.0075566   .0040705    -1.86   0.063    -.0155346    .0004215 
       _cons |   .3995135   .0391151    10.21   0.000     .3228494    .4761777 
------------------------------------------------------------------------------ 
Endogenous variables:  DEBT DIV INSIDE  
Exogenous variables:   TANGIBILITY LIQ PRO LNRISK LAGGEDDIV SIZE  
------------------------------------------------------------------------------ 
 
Hansen-Sargan overidentification statistic :     2.836 
Under H0, distributed as Chi-sq(4), pval = 0.5856 
 
 
Overall System Heteroscedasticity Tests: 
 Ho: No Overall System Heteroscedasticity 
 
- Breusch-Pagan LM Test         = 172.1512       P-Value > Chi2(3)   0.0000 

3SLS CMP 

Fitting individual models as starting point for full model fit. 
 
Fitting full model. 
 
Mixed-process regression                          Number of obs   =       1126 
                                                  Wald chi2(8)    =     862.28 
Log likelihood =  1118.6861                       Prob > chi2     =     0.0000 
 
------------------------------------------------------------------------------ 
             |      Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval] 
-------------+---------------------------------------------------------------- 
DEBT         | 
         DIV |   .2070222   .0354803     5.83   0.000      .137482    .2765623 
      INSIDE |  -.3757707   .1035143    -3.63   0.000    -.5786551   -.1728864 
 TANGIBILITY |   .1007189   .0191909     5.25   0.000     .0631055    .1383323 
         PRO |  -.2179082   .0453057    -4.81   0.000    -.3067058   -.1291106 
         LIQ |  -.0794107   .0043539   -18.24   0.000    -.0879443   -.0708771 
       _cons |   .5827492   .0144087    40.44   0.000     .5545087    .6109896 
-------------+---------------------------------------------------------------- 
DIV          | 
        DEBT |   .1428375   .0851233     1.68   0.093    -.0240012    .3096762 
      INSIDE |  -.5544131   .1978143    -2.80   0.005    -.9421219   -.1667042 
   LAGGEDDIV |    .433662   .0351925    12.32   0.000     .3646861     .502638 
         PRO |   .4725343   .0707974     6.67   0.000     .3337739    .6112946 
      LNRISK |  -.0342211   .0060792    -5.63   0.000     -.046136   -.0223061 
       _cons |   .1020651   .0508426     2.01   0.045     .0024155    .2017146 
-------------+---------------------------------------------------------------- 
INSIDE       | 
        DEBT |   .0650564   .0502797     1.29   0.196      -.03349    .1636029 
         DIV |   .2292691   .0400528     5.72   0.000     .1507671    .3077711 
        SIZE |   -.028242   .0029977    -9.42   0.000    -.0341175   -.0223666 
      LNRISK |  -.0073546   .0041075    -1.79   0.073    -.0154052     .000696 
       _cons |   .4000534   .0392274    10.20   0.000      .323169    .4769378 
-------------+---------------------------------------------------------------- 
    /lnsig_1 |  -1.860943   .0427922   -43.49   0.000    -1.944814   -1.777072 
    /lnsig_2 |  -1.326492   .0528999   -25.08   0.000    -1.430174    -1.22281 
    /lnsig_3 |  -1.836443   .0261262   -70.29   0.000    -1.887649   -1.785236 
/atanhrho_12 |  -.2178643   .0947214    -2.30   0.021    -.4035148   -.0322139 
/atanhrho_13 |   .3335228   .1167666     2.86   0.004     .1046644    .5623811 
/atanhrho_23 |    .094039    .123965     0.76   0.448    -.1489279    .3370059 
-------------+---------------------------------------------------------------- 
       sig_1 |   .1555259   .0066553                      .1430138    .1691326 
       sig_2 |   .2654067     .01404                      .2392673    .2944017 
       sig_3 |   .1593834   .0041641                      .1514273    .1677574 
      rho_12 |  -.2144816    .090364                     -.3829524   -.0322027 
      rho_13 |   .3216826   .1046836                      .1042839     .509742 
      rho_23 |   .0937628   .1228752                     -.1478366    .3248018 
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------------------------------------------------------------------------------ 

Overall System Heteroscedasticity Tests: 

 Ho: No Overall System Heteroscedasticity 
- Breusch-Pagan LM Test         =-6.74e+03       P-Value > Chi2(105) 1.0000 
 
Two-stage least-squares regression 
---------------------------------------------------------------------- 
Equation          Obs  Parms        RMSE    "R-sq"     F-Stat        P 
---------------------------------------------------------------------- 
DEBT             1126      5    .1552393    0.2120      96.63   0.0000 
DIV              1126      5    .2665352    0.1751      87.54   0.0000 
INSIDE           1126      4    .1593277    0.0400      25.85   0.0000 
---------------------------------------------------------------------- 
 
------------------------------------------------------------------------------ 
             |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval] 
-------------+---------------------------------------------------------------- 
DEBT         | 
         DIV |   .2054105   .0358645     5.73   0.000      .135092    .2757291 
      INSIDE |  -.3626037   .1023371    -3.54   0.000    -.5632531   -.1619544 
 TANGIBILITY |   .1119928   .0205498     5.45   0.000     .0717014    .1522843 
         LIQ |  -.0785649   .0044894   -17.50   0.000    -.0873672   -.0697626 
         PRO |  -.2178794   .0477608    -4.56   0.000    -.3115227   -.1242362 
       _cons |   .5786394   .0149855    38.61   0.000     .5492578     .608021 
-------------+---------------------------------------------------------------- 
DIV          | 
      INSIDE |  -.5608051   .1969803    -2.85   0.004    -.9470185   -.1745917 
        DEBT |   .1420902   .0851431     1.67   0.095    -.0248473    .3090277 
      LNRISK |  -.0335565   .0062619    -5.36   0.000     -.045834   -.0212791 
   LAGGEDDIV |   .4362091   .0350915    12.43   0.000     .3674062    .5050119 
         PRO |   .4739944   .0711938     6.66   0.000     .3344068     .613582 
       _cons |   .1025706   .0507941     2.02   0.044     .0029801     .202161 
-------------+---------------------------------------------------------------- 
INSIDE       | 
         DIV |   .2220054    .040531     5.48   0.000     .1425375    .3014734 
        DEBT |    .065286    .050225     1.30   0.194    -.0331887    .1637607 
        SIZE |  -.0280921   .0030035    -9.35   0.000    -.0339811   -.0222032 
      LNRISK |  -.0082649   .0042713    -1.94   0.053    -.0166395    .0001096 
       _cons |   .3994554   .0392051    10.19   0.000     .3225872    .4763236 
------------------------------------------------------------------------------ 
Endogenous variables:  DEBT DIV INSIDE  
Exogenous variables:   TANGIBILITY LIQ PRO LNRISK LAGGEDDIV SIZE  
------------------------------------------------------------------------------ 
 
Hansen-Sargan overidentification statistic :     3.266 
Under H0, distributed as Chi-sq(4), pval = 0.5143 
 
Overall System Heteroscedasticity Tests: 
 Ho: No Overall System Heteroscedasticity 
 
- Breusch-Pagan LM Test         = 172.1512       P-Value > Chi2(3)   0.0000 

reg DEBT DIV INSIDE TANGIBILITY LIQ PRO 

      Source |       SS       df       MS              Number of obs =    1126 
-------------+------------------------------           F(  5,  1120) =  107.60 
       Model |  11.1146033     5  2.22292065           Prob > F      =  0.0000 
    Residual |  23.1385536  1120  .020659423           R-squared     =  0.3245 
-------------+------------------------------           Adj R-squared =  0.3215 
       Total |  34.2531569  1125  .030447251           Root MSE      =  .14373 
 
------------------------------------------------------------------------------ 
        DEBT |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval] 
-------------+---------------------------------------------------------------- 
         DIV |   .0531627   .0156586     3.40   0.001     .0224392    .0838862 
      INSIDE |  -.0738198   .0266951    -2.77   0.006    -.1261979   -.0214418 
 TANGIBILITY |   .1130779   .0187389     6.03   0.000     .0763106    .1498452 
         LIQ |  -.0818423   .0040952   -19.99   0.000    -.0898774   -.0738072 
         PRO |  -.1083739   .0380119    -2.85   0.004    -.1829564   -.0337914 
       _cons |   .5921073   .0093097    63.60   0.000      .573841    .6103736 
------------------------------------------------------------------------------ 

Breusch-Pagan / Cook-Weisberg test for heteroskedasticity  

         Ho: Constant variance 
         Variables: fitted values of DEBT 
 
         chi2(1)      =    34.93 
         Prob > chi2  =   0.0000 

dwstat 
Durbin-Watson d-statistic(  6,  1126) =  .6952912 

newey  DEBT DIV INSIDE TANGIBILITY PRO LIQ, lag(1) 
Regression with Newey-West standard errors          Number of obs  =      1126 
maximum lag: 1                                      F(  5,  1120)  =     46.54 
                                                    Prob > F       =    0.0000 
 
------------------------------------------------------------------------------ 
             |             Newey-West 
        DEBT |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval] 
-------------+---------------------------------------------------------------- 
         DIV |   .0531627   .0177853     2.99   0.003     .0182664     .088059 
      INSIDE |  -.0738198   .0289272    -2.55   0.011    -.1305773   -.0170623 
 TANGIBILITY |   .1130779   .0281368     4.02   0.000     .0578712    .1682846 
         PRO |  -.1083739   .0436942    -2.48   0.013    -.1941055   -.0226422 
         LIQ |  -.0818423   .0079689   -10.27   0.000    -.0974779   -.0662066 
       _cons |   .5921073   .0158263    37.41   0.000     .5610547    .6231599 
------------------------------------------------------------------------------ 

. reg  DIV DEBT INSIDE LAGGEDDIV PRO LNRISK  

      Source |       SS       df       MS              Number of obs =    1126 
-------------+------------------------------           F(  5,  1120) =  104.85 
       Model |  30.7530374     5  6.15060749           Prob > F      =  0.0000 
    Residual |  65.7004426  1120   .05866111           R-squared     =  0.3188 
-------------+------------------------------           Adj R-squared =  0.3158 
       Total |  96.4534801  1125  .085736427           Root MSE      =   .2422 
 
------------------------------------------------------------------------------ 
         DIV |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval] 
-------------+---------------------------------------------------------------- 
        DEBT |   .0939781   .0422112     2.23   0.026     .0111562       .1768 
      INSIDE |   .1248112   .0451501     2.76   0.006      .036223    .2133994 
   LAGGEDDIV |   .3888353   .0282475    13.77   0.000     .3334113    .4442592 
         PRO |   .4738191   .0626884     7.56   0.000     .3508191    .5968191 
      LNRISK |  -.0304211   .0055975    -5.43   0.000    -.0414039   -.0194382 
       _cons |   .0764915   .0244949     3.12   0.002     .0284304    .1245525 
------------------------------------------------------------------------------ 

Breusch-Pagan / Cook-Weisberg test for heteroskedasticity  

         Ho: Constant variance 
         Variables: fitted values of DIV 
 
         chi2(1)      =    16.65 
         Prob > chi2  =   0.0000 
Dwstat 
Durbin-Watson d-statistic(  6,  1126) =  2.195377 

. newey DIV DEBT INSIDE LAGGEDDIV PRO LNRISK, lag(1) 

Regression with Newey-West standard errors          Number of obs  =      1126 
maximum lag: 1                                      F(  5,  1120)  =    138.72 
                                                    Prob > F       =    0.0000 
 
------------------------------------------------------------------------------ 
             |             Newey-West 

         DIV |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval] 
-------------+---------------------------------------------------------------- 
        DEBT |   .0939781   .0417077     2.25   0.024      .012144    .1758121 
      INSIDE |   .1248112   .0441882     2.82   0.005     .0381102    .2115122 
   LAGGEDDIV |   .3888353   .0382584    10.16   0.000      .313769    .4639015 
         PRO |   .4738191   .0571622     8.29   0.000     .3616621    .5859762 
      LNRISK |  -.0304211   .0057974    -5.25   0.000    -.0417961    -.019046 
       _cons |   .0764915   .0226432     3.38   0.001     .0320635    .1209194 
------------------------------------------------------------------------------ 
 

. reg  INSIDE DIV DEBT SIZE LNRISK 

      Source |       SS       df       MS              Number of obs =    1126 
-------------+------------------------------           F(  4,  1121) =   27.47 
       Model |  2.64642154     4  .661605384           Prob > F      =  0.0000 
    Residual |   26.995992  1121  .024082062           R-squared     =  0.0893 
-------------+------------------------------           Adj R-squared =  0.0860 
       Total |  29.6424135  1125  .026348812           Root MSE      =  .15518 
 
------------------------------------------------------------------------------ 
      INSIDE |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval] 
-------------+---------------------------------------------------------------- 
         DIV |   .1003988   .0172769     5.81   0.000        .0665    .1342976 
        DEBT |  -.0228426   .0271549    -0.84   0.400    -.0761228    .0304376 
        SIZE |  -.0226744   .0026001    -8.72   0.000     -.027776   -.0175727 
      LNRISK |  -.0149197   .0036218    -4.12   0.000    -.0220261   -.0078134 
       _cons |   .3993198    .036469    10.95   0.000     .3277647    .4708749 
------------------------------------------------------------------------------ 

Breusch-Pagan / Cook-Weisberg test for heteroskedasticity  

         Ho: Constant variance 
         Variables: fitted values of INSIDE 
 
         chi2(1)      =   137.36 
         Prob > chi2  =   0.0000 
dwstat 
Durbin-Watson d-statistic(  5,  1126) =  .7137935 

newey INSIDE DIV DEBT SIZE LNRISK, lag(1) 

Regression with Newey-West standard errors          Number of obs  =      1126 
maximum lag: 1                                      F(  4,  1121)  =     19.96 
                                                    Prob > F       =    0.0000 
 
------------------------------------------------------------------------------ 
             |             Newey-West 
      INSIDE |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval] 
-------------+---------------------------------------------------------------- 
         DIV |   .1003988   .0199116     5.04   0.000     .0613305    .1394671 
        DEBT |  -.0228426    .033398    -0.68   0.494    -.0883722    .0426869 
        SIZE |  -.0226744   .0029798    -7.61   0.000    -.0285209   -.0168278 
      LNRISK |  -.0149197   .0044341    -3.36   0.001    -.0236199   -.0062196 
       _cons |   .3993198   .0420226     9.50   0.000     .3168681    .4817715 
------------------------------------------------------------------------------ 

 

Appendix 2: STATA 13 do file 

#STATA DO –FILE# 
generate LNRISK=ln( RISK) 
sum 
drop if DEBT <0 
drop if DEBT >1 
drop if  PRO<-0.5 
drop if  PRO>0.5 
drop if  LIQ<0.01 
drop if  LIQ>10 
drop if SIZE ==. 
checkreg3( DEBT DIV INSIDE TANGIBILITY LIQ PRO)( DIV INSIDE DEBT  LNRISK LAGGEDDIV  PRO)( INSIDE 
DIV DEBT  SIZE LNRISK) 
sum  DEBT DIV INSIDE LAGGEDDIV TANGIBILITY PRO SIZE LIQ LNRISK 
pwcorr  DEBT DIV INSIDE PRO LIQ TANGIBILITY LAGGEDDIV LNRISK SIZE,sig star(.10) 
reg3( DEBT DIV INSIDE TANGIBILITY LIQ PRO )( DIV INSIDE DEBT  LNRISK LAGGEDDIV  PRO)( INSIDE DIV 
DEBT  SIZE LNRISK) 
overid 
lmhreg3 
cmp (DEBT = DIV# INSIDE# TANGIBILITY PRO LIQ) (DIV = DEBT# INSIDE# LAGGEDDIV PRO LNRISK)(INSIDE 
= DEBT# DIV# SIZE LNRISK), ind($cmp_cont $cmp_cont $cmp_cont) nolr tech(dfp) qui 
lmhreg3 
reg3( DEBT DIV INSIDE TANGIBILITY LIQ PRO )( DIV INSIDE DEBT  LNRISK LAGGEDDIV  PRO)( INSIDE DIV 
DEBT  SIZE LNRISK),2sls 
overid 
lmhreg3 
generate t=_n 
tsset t 
reg DEBT DIV INSIDE TANGIBILITY LIQ PRO 
hettest 
dwstat 
newey  DEBT DIV INSIDE TANGIBILITY PRO LIQ, lag(1) 
reg  DIV DEBT INSIDE LAGGEDDIV PRO LNRISK  
hettest 
dwstat 
newey DIV DEBT INSIDE LAGGEDDIV PRO LNRISK, lag(1) 
reg  INSIDE DIV DEBT SIZE LNRISK 
hettest 
dwstat 
newey INSIDE DIV DEBT SIZE LNRISK, lag(1) 
 


