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 This study aims to examine the changes in the cash holdings in response to the cash 
flows of the firms. Using financial data of a sample composed of 118 firms listed on the 
Tehran Stock Exchange during a period covering the years from 2006 to 2011, the cash 
flow sensitivity of cash has been examined in terms of three dimensions including type 
of cash flows (positive or negative), financial constraints and the outside monitoring of 
the firms. This is an applied study using correlation and regression analysis. The 
findings reveal that there is no change in the sensitivity of the cash flows in terms of 
facing with positive or negative cash flows. In addition, it was found that there is no 
difference between the cash flow sensitivity of cash for the financially constrained and 
unconstrained firms. The other findings also indicate that the cash flow sensitivity of 
cash is not greater for the firms with stronger outside monitoring. 
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INTRODUCTION 

 
Cash is one of the most important resources of the firms and the balance between available cash and cash 

requirements is considered as the most significant factor in the economic health of the firms. Cash inflows 
derive from normal operations and the other resources of finance, whereas cash outflows come from operations 
such as dividends, debts repayment and developments of the business entities. Making decisions about the 
proper level of cash reserves has been regarded as one of the  considerable factors of finance literature. Holding 
cash in the inefficient capital market will strength firms in taking up investment opportunities and preventing 
from the higher costs of the external finance. Accordingly, the cash inflows and outflows and the availability of 
cash are the fundamental bases of decisions and judgements of the institutional users about the financial 
information. Therefore, cash holding is an effective factor in decision making.  

The present study intends to examine the impact of cash flows on the changes of cash holding (cash flow 
sensitivity of cash) in the firms listed on the Tehran Stock Exchange in terms of three dimensions. This is 
possible by taking several objectives into consideration. The first objective of this study is examining the firms’ 
response to the level of cash holding in terms of the positive or negative cash flows. As another dimension, we 
seek to test the impacts of financial constraints on the cash flow sensitivity of cash. Furthermore, the effect of 
outside monitoring on the cash flow sensitivity of cash is intended to be explored. 
 
Theoretical bases: 

Cash is one of the most important elements of working capital so that it facilitates the continuity and 
achievement of the objectives. Therefore, it seems essential to regard cash flows as one of the bases of financial 
planning and it is necessary to manage cash in a more effective and efficient manner.  

In comparison with the other cash flows, operating cash flows are significant items because they originate 
from the main operating functions of the firms. The firms intending to remain in the business should generate 
positive operating cash flows in the long term. However, negative operating cash flows exhibit the situation in 
which the internal resources are not sufficient for meeting the firms’ needs; and the shareholders are not ready to 
invest in the firms unable to supply enough funds for their operations or they are not sure about the repayment 
of debts and dividends.  

Incentives to Reserve Cash Holdings 
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Kaynes [5] suggests that there are three incentives for reserve cash holdings including transaction motive, 
precautionary motive and speculative motive. The transaction motive is the main reason of cash holding [6]. The 
transaction motive is mostly related to the costly utilization of the other assets (except for cash) in the business 
transaction. In addition, precautionary motive is assigned to preventing the unexpected situations. This motive 
becomes stronger when the negative consequences of the events reinforce and thereby the management is 
motivated to hold more cash. Kaynes argues that the speculative motive is the third reason for holding cash. 
Speculative motive means that the level of cash holding is determined for the purpose of accomplishing 
profitable trades and taking up future opportunities. The level of cash holding influenced by all above motives 
will be finally affected by the uncertainty of the volume and timing of the cash flows.  

Theories of  Reserve Cash Holdings   
Different theories have been developed in relation to the accumulation or holding cash. Several factors are 

used in determining the cash balance in any of these theories. The most important theories include agency 
theory, information asymmetry theory, free cash flows theory, pecking order theory and trade-off theory.  
 
Research Background and Hypotheses Development: 
Cash flow sensitivity of cash in terms of facing with positive and negative cash flows: 

The cash flow sensitivity of cash indicates the changes of cash holdings in response to the firm’s cash 
flows. The positive cash flow of the firms indicates raising ability in generating cash and the firm might hold 
less cash for the purpose of taking up investment opportunities and better managing the cash holding which 
increases the firm’s ability in terms of more efficient fields which will finally create negative sensitivity of cash 
flows [3,10]. On the other hand, the firm facing with negative cash flow might be forced to withdraw from the 
cash reserves due to the lack of ability in holding cash at its previous level [3].  

Reviewing the prior literature about the relationship between changes of cash holding and cash flow 
sensitivity of cash, it is found that there are conflicting findings about the association of cash flows and changes 
of cash holdings. Ozkan and Ozkan [9] examined the factors impacting the level of cash holdings for a sample 
of UK firms. Their findings documented that the cash flows and growth opportunities were positively associated 
and it was further found that the current assets, financial leverage and bank debts were negatively related to the 
cash holdings. Bao et al [3] employed a sample of manufacturing firms in America and investigated the 
asymmetry of cash flow sensitivity of cash holding. They concluded that the sensitivity of cash holding became 
negative when a firm faced with positive cash flows; and cash flow sensitivity of cash becomes positive when a 
firm faces with negative cash flows. This is due to the asymmetry of cash flow sensitivity of cash.  

Accordingly, the first hypothesis of the study is developed as follows: 
H1: The cash flow sensitivity of cash when a firm faces positive cash flows is different from that when the 

firm faces negative cash flows. 
 
Cash flow sensitivity of cash for the financially constrained and unconstrained firms: 

Financing the financial resources to achieve the organizational objectives has been always considered as 
one of the main concerns of the managers. Miller and Modigliani [8] argue that in a frictionless environment, 
there is no difference between the cost of finance from the internal or external resources. In doing so, the 
companies have no problem in financing their resources through capital market. However, the lack of market 
imperfection seems unrealistic based on the agency theory and information asymmetry and this is the reason of 
the difference between the costs of the internal and external finance. A firm has to supply most of the financial 
resources from the internal resources when there are more problems in accessing the external financial resources 
of the capital market. This is where the term “financially constrained” is derived from. The firms with more 
difficulties in external finance are called financially constrained firms. Based on the precautionary motive, the 
firms need to hold more cash. On the other hand, the financially unconstrained firms might use the resulting 
cash flows in the investment opportunities and they have no tendency to hold cash.  

Almeida et al [1] examined the relationship between cash flow and cash reserves. They argued that the 
impact of financial constraints on the financial trends of the firms might be explained by the firms tendency to 
reserve a major part of cash flow. They assumed a positive cash flow sensitivity of cash holdings in the 
financially constrained firms. However, the cash reserves of the financially unconstrained firms should not be 
systematically related to the cash flows. Using a sample of American manufacturing firms, Bao et al [3] divided 
these firms into two groups of financially constrained and unconstrained firms and examined the impact on the 
cash flow sensitivity of cash holdings and found an asymmetry in the cash flow sensitivity of cash.  

The second hypothesis is then developed as follows: 
H2: The cash flow sensitivity of cash for a financially constrained firm is different from a financially 

unconstrained firm. 
 
Cash flow sensitivity of cash based on the monitoring and control over the firms: 
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The institutional shareholders of the firms increase the monitoring motive, decrease the agency costs and 
reinforce the corporate governance system. In addition, the institutional shareholders incur huge costs to monitor 
the  performance of the firms and this leads to “free-ride” because the other shareholders freely utilize the 
benefits of monitoring of the institutional shareholders. In fact, the institutional shareholders spend their 
resources in the firm and have the sufficient motives to control the opportunistic behavior of the managers. As a 
result, the agency problem is not significant in the firms with more institutional shareholders and this is because 
of the stronger external monitoring. Furthermore, the external monitoring of these firms’ management is another 
reason for the more cash flow sensitivity of the cash. Guney et al [4] explored the behavior of cash flows in 
several countries. They found that the legal structure and ownership structure play key roles in determining the 
cash reserves of the firms. They also indicated that the protection from the shareholders is related to the cash 
balance and it was also found that the ownership concentration has a negative impact on the cash balance. Lee 
and Powell [7] tested the relationship between agency theory, owners’ equity and cash holdings of the 
Australian firms. They revealed that the firms with more agency problems hold more cash than the other firms. 
Bao et al [3] used a sample of manufacturing firms in America to investigate the effect of agency problems on 
the cash flow sensitivity of the cash. In doing so, they considered the institutional shareholders as a control for 
the agency problem and finally found that the firms with stronger outside monitoring have more cash flow 
sensitivity of cash.  

H3: The magnitude of the cash flow sensitivity of cash is larger for firms with stronger outside monitoring. 
 

MATERIALS AND METHODS 
 
This is an applied study examining the relationship and the magnitude of the relationship between the two 

or more variables by regression equations. Using panel data, the regression is analyzed and the cross-sectional 
and time series data are combined with this method.  

The Society is composed of the whole firms listed on the Tehran Stock Exchange. The research sample 
constitutes of specific firms based on the availability of the information, comparability and generalization ability 
of the findings. The sample firms have the following characteristics:  

a. Their end of fiscal years is consistent with the calendar year.  
b. They are not classified as the financial and investment firms including banks and insurance companies.  
c. The required data of these firms are available in the specified period of time.  
d. These firms have not changed their fiscal years from 2006 to 2011.  

Considering these specifications, 118 firms have been selected as the sample.  
Data Collection 
The information related to literature review and the theoretical background are collected from the 

library studies and the information about the variables are gathered from the verified software of the Tehran 
Stock Exchange including Tadbir Pardaz and Rahavard-e-Novein and also from the internet websites of the 
Islamic studies and the Stock Exchange. The data are analyzed by EXCEL and EVIEWS software.  

Research Models  
The following model is used to test the first hypothesis of the study (model 1).  

 
Where;  
CH: the ratio of holdings of cash to total asset 
ΔCH: cash in year t minus cash in year t − 1 divided by total assets 
CF: the ratio of net operating cash flows to total assets 
Neg: this is a dummy variable in which the firms with negative operating cash flows are equal to one and 

zero, otherwise.  
Q: the ratio of Tobin’s Q showing the sum of the market value of equity and total book assets minus the 

book value of equity divided by book assets. 
Size: the natural logarithm of total assets 
EX: capital expenditures divided by total assets 
NCWC: the ratio of net non-cash working capital (working capital minus cash) divided by total assets 
ΔNCWC : NCWC in year t minus NCWC in year t – 1. 
STDebt : short-term debt divided by total assets 
LTDebt : Long-term debt divided by total assets. 
CI : n dummy variable that financially constrained firms have a value of one , and zero otherwise. 
ε : random error term. 
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The first hypothesis is confirmed if the coefficients of 1α  and 3 α  are significant at the 95 percent level of 
significance. In other words, the significant coefficients of CF and CF*Neg confirm the first hypothesis.  

The following model is used to test the second hypothesis (Model 2). 

 
 
Const: is the dummy variable of financial constraint (this variable equals one when the firm is financially 

constrained , and zero otherwise).  
To test the second hypothesis, the sample is classified into two groups of financially constrained and 

unconstrained firms. The theoretical and empirical literature employed various measures as the indexes of 
financial constraints. Firm size and dividend are the proxies of financial constraints. A brief definition is 
provided in relation to these measures and their relationship with the inefficiencies of the capital market.  
 
Firm size: 

Due to the reputation of the large firms in the capital market and based on the lower monitoring and agency 
costs, these firms are less confronted with problems in attracting investments. In comparison, small firms have 
higher external finance costs and have limited access to the capital markets. Therefore, the firms smaller than 
the average of all sample companies are classified into a financially constrained firms and the other ones are 
classified as financially unconstrained firms. The size of the firms is calculated by the natural logarithm of total 
assets .  
 
Dividend ratio: 

 The firms that share dividends are less likely to be financially constrained. This is because of the reduction 
in availability of the external finance and the lack of financial resources might be compensated by not sharing 
dividends [2]. In doing so, those firms with lower dividends than the average of total sample are classified as the 
financially constrained firms. It must be mentioned that measuring dividend ratio [9] is based on the shared 
dividends during the fiscal years to the book value of the assets at the beginning of the year.  

The second hypothesis is confirmed when the coefficients of β1 and  β2 of the model are significant at the 95 
percent level of significance.  

The following model is used to test the third hypothesis (model 3).  
 

 
Where;  
Inst: is a dummy variable that is equal to one when the firm has many institutional shareholders (stronger 

outside monitoring), and zero otherwise.  
To separate the firms with stronger outside monitoring (lower agency problems), the calculated percentages 

of the institutional shareholders (sum of the percentage of common stocks  owned by the institutional 
shareholders) are sorted by an ascending order and finally the firms with more institutional shareholders and 
stronger outside monitoring are known as the ones in the top quartile.  

The third hypothesis is confirmed if the coefficients of ϒ1 and ϒ3 are significant at the 95 percent level of 
significance and the absolute value of the ϒ3   is more than ϒ1.  

 
RESULTS AND DISCUSSION 

 
Testing the first hypothesis: 

Using Chaw test to see whether to use pooled regression model or cross-section fixed effect model, the 
former has been prioritized over the fixed effect model.  
 
Table 1: Chaw test results for selecting pooled regression model or fixed effect model for the first hypothesis 

Effects Test Statistic d.f. Prob. 
Cross-section F 0.61 (117462) 0.9992 
Cross-section Chi-square 85.25 117 0.9879 

 
Table 2 shows the significance level of all variables and the coefficients and t statistics of the first hypothesis.  
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Table 2: Estimating model 1 

 
variables coefficients  t statistics Sig. level 

CF 0.027 2.638 0.0085 
Neg -0.0085 -1.855 0.064 
CF*Neg 0.072 1.703 0.089 
Q 0.002 1.393 0.164 
SIZE -0.000 -0.433 0.664 
EX -0.176 -8.481 0.000 
ΔNCWC -0.067 -6.982 0.000 
STDebt -0.016 -2.592 0.009 
LTDebt -0.020 -1.645 0.1 
CI 0.014 4.693 0.000 
Constant  0.013 1.241 0.215 
Number  708 R2 0.18 
F statstics  14.95 Sig. level 0.000 

 
As shown in the table above, the significance level of F statistics confirms the validity of the model at the 1 

percent level. In addition, R2 is 0.18 and the coefficient of CF is positive and significant. This finding reveals 
that after considering control variables, the direct relationship between operating cash flow and changes of cash 
continues to be held. That is, the more operating cash flows indicates more cash holding and this result is the 
same for the negative and positive operating cash flows. On the other hand, the insignificance coefficient of 
CF*Neg suggests that after considering control variables, there will be still no significant relationship between 
negative operating cash flows and changes of cash. Therefore, the first hypothesis is not confirmed.  

Testing the second hypothesis 
Based on the dividend ratio: Pooled regression model is used to estimate the second model according to 

Chaw test.  
 
Table 3: Chaw test results for selecting pooled regression model or fixed effect model for the second hypothesis by dividend ratio 

Effects Test Statistic d.f. Prob. 
Cross-section F 0.161 (117462) 0.9992 
Cross-section Chi-square 84.855 117 0.9889 

 
Table 4 shows the significance level of all variables and the coefficients and t statistics of the second 

hypothesis.  
 

Table 4: Estimating Model 2 based on dividend ratio 

 
Variables  Coefficients  T statistics  Sig. level 

CF 0.030 2.555 0.01 
Const 0.000 0.335 0.737 
Const*CF 0.023 1.385 0.166 
Q 0.000 0.549 0.582 
SIZE 0.015 2.356 0.018 
EX -0.139 -5.929 0.000 
ΔNCWC -0.063 -6.783 0.000 
STDebt -0.016 -2.498 0.012 
LTDebt 0.001 0.129 0.896 
CI 0.018 6.068 0.000 
Constant  0.001 0.427 0.669 
Observations  708 R2 0.14 
F statistics  9.608 Sig. level 0.000 

 
According to table 4, the validity of the model is confirmed at the 1 percent level of significance. As shown 

in the table above, the coefficient of CF is positive and significant. This finding shows that there is a direct 
association between operating cash flows and changes of cash. This means that the more operating cash flows is 
an indicator of more cash holding and this holds true for the observations of financially constrained and 
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unconstrained firms. However, the insignificant coefficient of Const*CF represents that there is no significant 
relationship between operating cash flow of the financially constrained firms (with the measure of dividend 
ratio) and the changes in the cash. In other words, the sensitivity of cash flow is not different for the financially 
constrained unconstrained firms.  
 
Based on the firm size: 

According to the findings of Chaw test, the pooled regression model has been used to estimate the second 
model.  

 
Table 5: Chaw test results for selecting pooled regression model or fixed effect model for the second hypothesis by firm size 

Effects Test Statistic d.f. Prob. 
Cross-section F 0.663 117462 0.9961 
Cross-section Chi-square 91.616 117 0.9602 

 
Table 6 presents the coefficients, t statistics and significance level of all variables of the model related to 

the second hypothesis.  
 
Table 6: Estimating model 2 based on the firm size 

 
Variables Coefficients T statistics Sig. level 

CF 0.023 2.267 0.023 
Const -0.003 -1.168 0.24 
Const*CF 0.039 2.416 0.016 
Q 0.000 0.358 0.720 
SIZE 0.013 2.025 0.043 
EX -0.134 -5.625 0.000 
ΔNCWC -0.060 -6.301 0.000 
STDebt -0.011 -1.807 0.071 
LTDebt 0.007 0.875 0.381 
CI 0.017 5.797 0.000 
Constant  0.001 0.311 0.755 
Observations  708 R2 0.14 
F statistics  9.088 Sig. level 0.000 

 
As shown in the above table, the significance level of F statistics confirms the validity of the model at the 1 

percent. The coefficient of CF is positive and significant at 5 percent. This is the finding confirming the direct 
relationship between operating cash flow and changes of cash after considering the control variables and it is the 
same for the financially constrained and unconstrained firms. In addition, the significant coefficient of 
Const*CF at the 5 percent level of significance indicates the significant association between operating cash 
flows of financially constrained firms (based on firm size) and changes of cash. However, the significant 
coefficients of the variables of CF and Const*CF with the same signs of coefficients present that there is no 
significant difference between cash flow sensitivity of cash for the financially constrained unconstrained firms. 
Using two measures of dividend ratio and firm size, it is found that the second hypothesis is not confirmed.  

Testing the third hypothesis  
The pooled regression model was perceived to be better than the cross-section fixed effect model.  

 
Table 7: Chaw test results for selecting pooled regression model or fixed effect model for the third hypothesis by firm size 

Effects Test Statistic d.f. Prob. 
Cross-section F 0.648 (117462) 0.9974 
Cross-section Chi-square 89.771 117 0.9710 

 
Table 8 presents the coefficients, t statistics and significance level of all variables in the third hypothesis.  
 
The significance level of F statistics confirms the validity of the model at 1 percent. As it is obvious, the 

coefficient of CF is positive and significant. This reveals that the direct relationship between operating cash flow 
and changes in cash holds true after considering the control variables. On the other hand, the negative and 
significant coefficient of CF*Inst confirms the inverse relationship between operating cash flows of the firms 
with a higher percentage of institutional shareholders and their changes in cash. However, the absolute value of 
the coefficient of CF*Inst is lower than the coefficient of CF and it indicates that the cash flow sensitivity of 
cash is not higher for the firms with stronger outside monitoring and the third hypothesis is not confirmed then. 
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Table 8: Estimating model 3 

 
Variables  Coefficients  T statistics Sig. level 

CF 0.054 4.526 0.000 
Inst 0.006 2.170 0.030 
CF*Inst -0.044 -2.988 0.002 
Q -0.000 -0.000 0.999 
SIZE 0.011 1.830 0.067 
EX -0.137 -5.641 0.000 
ΔNCWC -0.060 -6.155 0.000 
STDebt -0.011 -1.853 0.064 
LTDebt 0.006 0.654 0.512 
CI 0.017 5.584 0.000 
Constant  -0.000 -0.046 0.962 
Observations  708 R2 0.14 
F statistics  9.148 Sig. level 0.000 

 
Conclusion: 

The present study examined the impact of inflows on the cash changes of the firms from three perspectives 
of types of cash flows (positive or negative), limited availability and monitoring level.  

Based on the statistical findings, the rejection of the first hypothesis represents that the effect of cash flows 
on the changes in the cash holding does not change in confrontation with positive or negative cash flows. It 
might be interpreted that the environmental and economic situations of Iran and instability and uncertainty of 
the future motivates managers hold more cash or become unsuccessful in investments of the funds. This is 
consistent with the findings of Ozkan and Ozkan [9]. However, Ridik and Whited [10] and Bao et al [3] found a 
difference between cash flow sensitivity of cash for positive and negative cash flows and this finding is 
inconsistent with the findings of the present study.  

In terms of the rejection of the second hypothesis, the precautionary motive of all firms should be taken into 
account. Actually, this hypothesis describe that the financially constrained firms and the firms without limited 
access to the finance methods are motivated to hold more cash. This is consistent with the findings of Almaida 
et al(2004); however, this is not consistent with  Bao et al [3].  

The rejection of the third hypothesis implies that the cash flow sensitivity of cash is not higher for the firms 
with more outside monitoring. The negative sign of the coefficient of CF*Inst (-0/044) shows that the firms with 
stronger outside monitoring are not likely to hold more cash and are more motivated to use cash resources in the 
investment opportunities. The findings of this study are consistent with those of Guney et al [4] and Lee and 
Pavel [7]. The findings are not consistent with Bao et al (2012).  
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