
The Cash Flow 
Sensitivity of Cash

HEITOR ALMEIDA, MURILLO CAMPELLO, 
and MICHAEL S. WEISBACH

Discussion led by Pimnipa Booasang



Outline
I. Model of Liquidity Demand

A. Structure

B. Analysis

B.1 First-Best Solution

B.2 Constrained Solution

C. Implications

II. Empirical Test

A. Measuring the Cash Flow Sensitivity of Cash and Financial Constraints

A.1 Empirical Models of Cash Flow Retention

A.2 Financial Constraints Criteria

B. Results

C. Robustness

D. Dynamics of Liquidity Management: Response to Macroeconomic Shocks

III. Concluding Remarks



Overview on 
“The Cash Flow Sensitivity of Cash”

 This paper examines the effect of financial constraints on the firm’s propensity to save 
cash out of cash flows (the cash flow sensitivity of cash)

 Hypothesis: Constrained firms should have a positive cash flow sensitivity of cash, while 
unconstrained firms’ cash savings should not be systematically related to cash flows.

 The sampled firms include only manufacturers (SICs 2000 to 3999) in the COMPUSTAT 
annual industrial tapes. The sample period is 1971 through 2000. Data was collected 
on “Firm-year” basis”.
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Model of Liquidity Demand  
Part A: Structure
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 “c0” is  the cash flow from current operations

 “c1” is  the cash flow from time1 operations

 “C” is the amount of cash the firm chooses to carry from time 0 until time 1.

 Firm invests I0 at time 0, the technology produces F(I0) at time 2.

 Firm invests I1 at time 1, the technology produces G(I1) at time 2.
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Model of Liquidity Demand  
Part B: Analysis
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The firm’s objective is to maximize the expected lifetime sum of all dividends 

subject to various budget and financial constraints. 

Note that our framework considers four components of financial policy: 

cash management, hedging, dividend payouts, and borrowing.



Model of Liquidity Demand  
Part B: Analysis

B.1 First-Best Solution 
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 The firm is financially unconstrained if it is able to invest 

at the first-best  levels at times 0 and 1 that is 

 The condition for the firm to be unconstrained is that there exists a 

financial policy such that

 Its financial policy can be replaced by an entirely different financial policy                                 

with no implications for firm value.



Model of Liquidity Demand  
Part B: Analysis

B.2 Constrained Solution 
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Financial constraints lead to an optimal cash policy C∗, which is 

determined by the following first order condition (w.r.t. C)



Model of Liquidity Demand  
Part B: Analysis

B.2 Constrained Solution 
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 Sensitivity analysis

 Let define the concave production function as

 Derive an explicit formula for C* as a function of c0

 The cash flow sensitivity of cash is given by δ /1+δ where δ can be interpreted as a measure 

of the importance of future growth  opportunities vis-a-vis current opportunities.                                                                    

“The Cash Flow 

Sensitivity of Cash”     



Model of Liquidity Demand  
Part C: Implications
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PROPOSITION: The cash flow sensitivity of cash,      , has the following properties:

(i) is positive for financially constrained firms,

 Constrained firms should have a positive and significant cash flow sensitivity of cash

(ii) is indeterminate for financially unconstrained firms.

 Unconstrained firms’ cash savings should not be systematically related to cash flows.
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Empirical Tests
Part A: Measuring the Cash Flow Sensitivity of Cash 
and Financial Constraints

A.1 Empirical Models of Cash Flow Retention : Baseline Model

CashHoldings = the ratio of holdings of cash and marketable securities to total assets 

CashFlow = the ratio of earnings before extraordinary items and depreciation (minus dividends) to total assets

Q = the market value divided by the book value of assets. (Investment opportunity)

Size = the natural log of assets

The Cash Flow Sensitivity of Cash :     

Hypothesis #1 : Constrained firms should have a positive cash flow sensitivity of cash

 α1 in constrained firms’ model should be positive and statistically significant

Hypothesis #2:  Unconstrained firms’ cash savings should not be systematically related to cash flows.

 α1 in unconstrained firms’ model should be statistically insignificant
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Empirical Tests
Part A: Measuring the Cash Flow Sensitivity of Cash 
and Financial Constraints

A.1 Empirical Models of Cash Flow Retention : Augmented model

CashHoldings = the ratio of holdings of cash and marketable securities to total assets 

CashFlow = the ratio of earnings before extraordinary items and depreciation (minus dividends) to total assets

Q = the market value divided by the book value of assets.

Size = the natural log of assets , Expenditures = capital expenditures  , Acquisitions = acquisitions

NWC = changes in noncash net working capital , ShortDebt =  changes in short-term debt

The Cash Flow 

Sensitivity of Cash:  

In addition to Hypothesis #1 and #2 : We expect a larger estimate for α1 from the augmented equation (9) 

relative to that from equation (8) if cash flows indeed drive cash savings. 



Empirical Tests
Part A: Measuring the Cash Flow Sensitivity of Cash 
and Financial Constraints

A.2 Financial Constraints Criteria
Criteria Meaning Classification

Financially Constrained Firm Financially Unconstrained Firm

Payout Ratio Ratio of dividends plus stock 

repurchases to operating income

Firms in the bottom three deciles of the 

annual payout distribution.

Firms in the top three deciles of the 

annual payout distribution.

Firm Size Asset size Firms in the bottom three deciles of the 

size distribution.

Firms in the top three deciles of the 

size distribution.

Bond Ratings Firms’ bond ratings Firms that never had their public debt 

rated during our sample period and 

report positive debt

Firms that bonds have been rated 

during the sample period

Commercial Papers 

Ratings

Firms’ commercial paper ratings Firms that commercial paper  have 

never been rated during the sample 

period and report positive debt

Firms that issued commercial 

papers receiving ratings at some 

point during the sample period

KZ Index Financial constraints index based 

on Kaplan and Zingales (1997)

Firms in the top three deciles of the KZ 

index ranking

Firms in the  bottom  three deciles

of the KZ index ranking



 Positive association among the sample splits generated by the first four measures of financial constraints.

 KZ index provides marked different direction of sample splits compared to other four measures. (The sample split 

generated by KZ index is not consistent with other four measures)



 According to the payout ratio, size, and 

the two ratings criteria, unconstrained 

firms hold on average 8–9% of their total 

assets in the form of cash and 

marketable securities. 

 Constrained firms, on the other hand, 

hold far more cash in their balance 

sheets; on average, some 15% of total 

assets

 KZ index yields substantially different 

from the others, it classifies firms that 

hold more cash as unconstrained.

 Mean and median tests reject equality in 

the level of cash holdings across groups 

in all cases.
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Empirical Tests
Part B: Results

Table III : The Baseline Regression Model 

 A total of 10 estimated equations is reported (five constraints criteria × two constraints categories)

Table IV : The Augmented Regression Model

 A total of 10 estimated equations is reported (five constraints criteria × two constraints categories)



Hypothesis #1 : Constrained firms should have a 

positive cash flow sensitivity of cash (α1 should 

be positive and statistically significant)

 Results: Sensitivity estimates (α1) vary 

between 0.051 and 0.062 and are all 

statistically significant at better than the 1% 

level (excluding the KZ index).

Hypothesis #2:  Unconstrained firms’ cash 

savings should not be systematically related to 

cash flows (α1 should be statistically 

insignificant)

 Results: Insignificant cash–cash flow 

sensitivities(α1)





Results for Hypothesis #1 and #2 : The sensitivity 

estimates (α1) are all positive and mostly highly 

significant for constrained firms but insignificant 

for the unconstrained ones, with the usual 

exception of the KZ index regressions. 



In addition to Hypothesis #1 and #2 : 

We expect a larger estimate for α1 

from the augmented equation (9) 

relative to that from equation (8)

 Results: The median estimate of 

the constrained firms’ sensitivity 

is nearly five times larger than the 

corresponding estimate from 

Table III.

Table III Baseline model Table IV Augmented model
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Empirical Tests
Part C: Robustness

#1 : Sample restricted to firms with positive free cash flow

 Using sample of firm-years for which cash flows are strictly larger than required 

investment outlays 

#2 : Q is replaced by the ratio of (realized) future investment to current investment

 Replacing Q with the actual ratio of future investment to current investment

#3 : Q is instrumented with financial analysts’ earnings forecasts

 Replacing Q with financial analysts’ forecasts of earnings

#4 : Lagged Cash/Assets and its interaction with CashFlow are added to the r.h.s. of the 

model

 Adding to the baseline model the twice-lagged level of firm cash holdings, as well as its 

interaction with the cash flow variable.



Result for all robustness checks: 

Still find the same patterns that is only 

constrained firms display significant 

cash–cash flow sensitivities , except 

when using the KZ index.



Introduction
Model of 
Liquidity 
Demand

Empirical 
Test

Concluding 
Remarks

Empirical Tests
Part D: Dynamics of Liquidity Management: 
Response to Macroeconomic Shocks

Question : How do cash policies change in response to events affecting both

the firm’s ability to generate cash flows as well as the shadow cost of new investment?

Expected Results : Financially constrained firms saving an even greater proportion of their cash 

flows during downturns, while the cash policy of financially unconstrained firms will not display 

such pronounced patterns.

In other words, the responses of cash flow sensitivities of cash to shocks to aggregate

demand should be stronger (i.e., more countercyclical) for financially constrained firms.

The residual of an autoregression of 

log real GDP on Three of its own lag 

The Cash Flow 

Sensitivity of Cash 



 Constrained firms’ cash policies 

respond to shocks to aggregate 

demand

 Unconstrained firms’ cash policies 

do not respond to shocks to aggregate 

demand

 Constrained firms save significantly 

larger fractions of their cash flows than 

unconstrained firms do following those 

shocks.
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Concluding Remarks

 For the first four classification schemes, we find that constrained firms display 

significantly positive cash—cash flow sensitivities, while unconstrained firms do not. 
Our empirical results are consistent with our theory.

 The exact opposite results obtain for the KZ index, which, as we document, generates 

constrained/unconstrained firm assignments that correlate mostly negatively with 
those of the other four classification criteria.

 Our theory also suggests that cash holding patterns should vary over the business cycle. 

In particular, financially constrained firms will increase their propensity to retain cash 

following negative macroeconomic shocks, while unconstrained firms do not. 

 We examine this hypothesis empirically and find that it holds for four of our 

classification criteria, but again not for the KZ index.
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