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Ex. 1B 

 What if month later (in 30th June) you will notice that sales will be: 

 In July = 19ooo, in August = 24ooo, in September = 23ooo, in Oct = 

22ooo, in Nov = 43ooo, in Dec = 48ooo, in January = 33ooo, in 

Febr=44ooo 

 Production cost changed from 55% to 51%, 

 Suppliers will offer a 45 day trade credit 

 Capex (Capital Exp.) planned for July will be moved to August and will 

be 8ooo. 

 C* will change to 800. 
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Ex. 1C 

 What if month later (in 30th July) you will notice that sales will be: 

 in August = 44ooo, in September = 33ooo, in Oct = 28ooo, in Nov = 

25ooo, in Dec = 20ooo, in January = 18ooo, in Febr=20ooo, in March 

90ooo. 

 Production cost changed from 51% to 61%, 

 Suppliers will offer a 15 day trade credit 

 Capex (Capital Exp.) planned for August will be moved to October and 

will be 8ooo. 

 C* will change to 1200. 
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Cash Budget 

Cash forecast is performed based on cash budget.  

This tool contains a forecast of recovered receivables, 

expenditure on inventories and repayment of 

liabilities.  

It provides information about the cash balance, as cash 

balance is a result of inflows from sales (payment of 

receivables) and outflows due to purchase of materials 

and other costs of the company. 
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Example - Cash Budget 

Projected sales for the first six months of next year: 

  Jan $130 000 Apr $140 000 

  Feb $125 000 May $155 000 

  Mar $145 000 Jun $145 000 

Analysis of collection of accounts receivable: 

—collected in month of sale   20% 

—collected in month following sale  60% 

—collected in second month following sale 20% 

Actual sales for November and December were 

$125 000 and $120 000 respectively. 
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Example CM7a - Cash Budget 

 

Wages and other expenses are 30% of total 

monthly sales. 

Purchases are 50% of the month’s estimated 

sales, all paid for in the month of purchase. 

An annual dividend of $60 000 is payable in 

March. 

The beginning cash balance is $30 000. 

The minimum cash balance is $20 000. 
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Cash Collections 

 Jan Feb Mar Apr May Jun 

Cash from current month       
Cash from previous month       
Cash from 2 months ago       

Total collections       
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Cash Disbursements 

 Jan Feb Mar Apr May Jun 

Wages/Other       
Purchases       
Interest       
Dividend       

Total disbursements       
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Cash Budget 

 Jan Feb Mar Apr May Jun 

Beginning cash balance       
+ Cash receipts       
- Cash payments       

Ending cash balance       
Minimum cash balance       

Cumulative surplus/deficit       
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 Firms hold cash for a variety of different reasons.  

 Generally, cash balances held in a firm can be called considered, 
precautionary, speculative, transactional and intentional.  

 The first are the result of management anxieties.  

 Managers fear the negative part of the risk and hold cash to hedge 
against it.  

 Second, cash balances are held to use chances that are created by 
the positive part of the risk equation.  

 Next, cash balances are the result of the operating needs of the 
firm.  

 Application of these propositions should help managers to make 
better decisions to maximize the value of a firm.  
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Current assets level & Firm Value 
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Current assets level & Profitability 



2011-11-07 22 

Current assets level & Value of Liquidity 

Where: vi = intrinsic (internal) value of 

liquidity,  

vm = market value of liquidity,  

pp1 = liquidity level (1) for vi > vm  

ppopt = optimal liquidity level for vi = vm  
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Current assets level & Value of Liquidity 

Where: vi = intrinsic (internal) value of 

liquidity,  

vm = market value of liquidity,  

pp2 = liquidity level (2) for vi < vm  

ppopt = optimal liquidity level for vi = vm  
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Cash cycle & Operating Cycle 
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Cash cycle & Operating Cycle 

Operating cycle - the time period from commitment of 

cash for purchases until the collection of receivables 

resulting from the sale of goods/services. 

  Operating cycle = Inventory period + A/cs receivable 

period 

 

Cash cycle - the time period from the actual outlay of 

cash for purchases until the collection of receivables. 

 Cash cycle = Operating cycle - A/cs payable period 
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Example: Cash cycle & Operating Cycle 
 The following information has been provided: 

— CR = 720 

— Inventory = 60 

— Accounts receivable = 80 

— Accounts payable = 50 

 Calculate OKZAP, DSO, OOSZwD, CO, CKG. 

 If we know that operating cash will be held on the level of 2 days sale, 

how much money will be tied in NWC (Net Working Capital)? 

turnover Inventory 

360
  periodInventory OKZAP

inventory Avg.

CR
 turnover Inventory 
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Current assets management strategies measurement 

 

 current ratio: current assets to current liabilities 

 

 

 

AP

CashINVAR

sLiabilitieCurrent 

AssetsCurrent 



CL

CA
WBPCurrRatio

Example:  
Calculate Current Ratio if: Inventory = 60, Accounts receivable = 80; 

Accounts payable = 50; Cash and near cash = 4  
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Current assets measurement 
 quick ratio is current assets without inventories to current 

liabilities  

 

 

 

 

 

sLiabilitieCurrent 

sInventorie - assetsCurrent 






CL

INVCA
WPPQuickRatio

Example:  
Calculate Quick Ratio if: Inventory = 60, Accounts receivable = 80; 

Accounts payable = 50; Cash and near cash = 4  
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Short-term Financial decisions – NWC policies. 

Flexible or Restrictive policy  

 The size of the firm’s investment in current assets is determined by its 

NWC financial policies. 

— Flexible policy actions include: 

 keeping large cash and securities’ balances; 

 keeping large amounts of inventory; 

 granting liberal credit terms. 

— Restrictive policy actions include: 

 keeping low cash and securities’ balances; 

 keeping small amounts of inventory; 

 allowing few or no credit sales. 
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Costs of Investments in Current Assets 

Need to manage the trade-off between carrying costs 

and shortage costs. 

Carrying costs increase with the level of investment in 

current assets, and include the costs of maintaining 

economic value and opportunity costs. 

 Shortage costs decrease with increases in the level of 

investment in current assets, and include trading costs 

and the costs related to being short of the current 

asset.   

— For example, sales lost as a result of a shortage of finished 

goods inventory. 
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Alternative Asset Financing Policies 

Current assets [CE = Working Capital [WC] & CA (or) WC financing 
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Current assets [CE = Working Capital [WC] & CA (or) WC financing 

Alternative Asset Financing Policies 
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Current assets [CE = Working Capital [WC] & CA (or) WC financing 

Alternative Asset Financing Policies 
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Example NWC-1. 
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Example NWC-2. 
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Basic financial aim of the firm 

 

Firm value maximization: 

 

 

 
Where: FCFn = free cash flows,  

k = cost of capital financing the firm(WACC)  

n = period in which FCFn will be generated 

 
 

 

 


n

t
t

t
p

k

FCF
V

1 1
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INVENTORY MANAGEMENT  
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 The basic financial purpose of an enterprise is maximization of 

its value.  

 Inventory management should also contribute to realization of 

this fundamental aim.  

 Many of the current asset management models that are found in 

financial management literature assume book profit 

maximization as the basic financial purpose.  

 These book profit-based models could be lacking to 

maximization of enterprise value as aim.  

 The present article offers a reconstruction of inventory 

management models: VBEOQ & VBPOQ  
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ΔNWC & ΔV 

An increase a level of inventories in a firm increases 

both net working capital and the costs of holding and 

managing inventories.  

Both of these decrease the value of the firm,  

but level of inventories decreasing could increase 

business risk, what could also decrease the value of 

the firm.  
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VALUE BASED INVENTORY MANAGEMENT 

 If holding invetory on a level defined by the enterprise provides greater advantages than 

negative influence, the firm value will grow.  

 Changes in the level of inventory affect on the value of the firm.  

 To measure the effects that these changes produce, we use the following formula, which is 

based on the assumption that the firm present value is the sum of the future free cash flows 

to the firm (FCFF), discounted by the rate of the cost of capital financing the firm:  

 

 




n

t
t

t
p

k

FCFF
V

1

,
1
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EOQ AND VBEOQ  
 The Economic Order Quantity Model is a model which maximizes the firm’s 

income trough total inventory cost minimization.  
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Example IM1 
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POQ AND VBPOQ  
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Example IM2 
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CONCLUSIONS  

 The modifications to both the value-based EOQ model and value-based 

POQ model may be seen in this article.  

 Excess cash tied up in inventory burdens the enterprise with high costs 

of inventory service and opportunity costs. 

 By contrast, higher inventory stock helps increase income from sales 

because customers have greater flexibility in making purchasing 

decisions and the firm decrease risk of unplanned break of production.  

 Although problems connected with optimal economic order quantity 

and production order quantity remain, we conclude that value-based 

modifications implied by these two models will help managers make 

better value-creating decisions in inventory management.  
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 The basic financial purpose of an enterprise is maximization of 

its value.  

 Trade credit management should also contribute to realization 

of this fundamental aim.  

 Many of the current asset management models that are found in 

financial management literature assume book profit 

maximization as the basic financial purpose.  

 These book profit-based models could be lacking to 

maximization of enterprise value as aim.  

 The present article offers a method that uses portfolio 

management theory to determine the level of accounts 

receivable in a firm.  

ACCOUNTS RECEIVABLE MANAGEMENT 
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ΔNWC & ΔV 

An increase in the level of accounts receivables in a 

firm increases both net working capital and the costs 

of holding and managing accounts receivables.  

Both of these decrease the value of the firm,  

but a liberal policy in accounts receivable coupled 

with the portfolio management approach could 

increase the value.  



2011-11-07 54 

VALUE BASED ACCOUNTS RECEIVABLE 

MANAGEMENT 

 If holding accounts receivable on a level defined by the enterprise 
provides greater advantages than negative influence, the firm value will 
grow.  

 Changes in the level of accounts receivable affect on the value of the 
firm.  

 To measure the effects that these changes produce, we use the 
following formula, which is based on the assumption that the firm 
present value is the sum of the future free cash flows to the firm (FCFF), 
discounted by the rate of the cost of capital financing the firm:  
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Maximization of enterprise owner’s wealth is the 

basic financial aim in management.  

Cash management must contribute to the realization 

of this aim.  

This article presents a determination method for 

precautionary and speculative levels of cash in a 

firm.  

High levels of cash in a firm increase: 

—  net working capital and  

— costs of holding cash:  

 both of which decrease the value of a firm.  

Segment: CM = CASH MANAGEMENT 
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 Corporate cash management depends on demands for cash in a 

firm.  

 The aim of cash management is such that limiting cash levels in 

the firm maximizes owner wealth.  

 Cash levels must be maintained so as to optimize the balance 

between costs of holding cash and the costs of insufficient cash.  

 The type and the size of these costs are partly specific to the 

financial strategy of the firm.  
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Cash management influences firm value, because its cash investment 

levels: 

> entail the rise of alternative costs, which are affected by net 

working capital levels.  

> Both the rise and fall of net working capital levels require the 

balancing of future free cash flows, and in turn, result in firm 

valuation changes.  
 

Figure 1: The Cash Level Influence on Firm Value  

Where:  FFCF = Future Free Cash Flows; ∆NWC = Net Working Capital Growth; k = cost of the capital financing the 

firm; t - the lifetime of the firm and time to generate single FFCF. 



2011-11-07 62 

 If the advantages of holding cash at a chosen level are greater than the 

influence of the alternative costs of holding cash, thereby increasing 

net working capital, then firm’s value will also increase.  

 The net working capital (current assets less current liabilities) results 

from lack of synchronization of the formal rising receipts and the real 

cash receipts from each sale.  

 Net working capital also results from divergence during time of rising 

costs and time, from the real outflow of cash when a firm pays its 

accounts payable.  

 

 

 
 

 Where: NWC = Net Working Capital, CA = Current Assets, CL = Current Liabilities, 

AccountsR = Accounts Receivables, INV = Inventory, Cash = Cash and Cash Equivalents, 

AccountsP = Accounts Payables. 

AccountsPCashINVAccountsR

CLCANWC
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 When marking free cash flows: 

—  cash possession and  

— increased net working capital  

 are the direct result of amounts of cash allocated for investment in net working 

capital allocation. 

 If an increase of net working capital is positive, then we allocate more money for 

net working capital purposes and thereby decrease future free cash flow.  

 It is important to determine how changes in cash levels change a firm’s value.  

 Accordingly, we use equation, based on the premise that a firm’s value is the sum of 

its discounted future free cash flows to the firm.  

 

 

 

 

 

Where:   ∆Vp = Firm Value Growth,  

         ∆FFCFt = Future Free Cash Flow Growth in Period t,   

         k = Discount Rate.   
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Companies invest in cash reserves for three basic reasons: 

 
 

 

 

 

First:  

 firms are guided by transactional and intentional motives resulting from the need 

to ensure sufficient capital to cover payments customarily made by the company.  

 A firm retains transactional cash to ensure regular payments to vendors for its 

costs of materials and raw materials for production.  

 As well, a firm retains intentional cash for tax, social insurance and other known 

non-transactional payment purposes.  



2011-11-07 65 

 Second: 

 firms have precautionary motives to invest in cash reserves in order to 

protect the company from the potential negative consequences of risk,  

— (which are unexpected, negative cash balances that can occur as a result of 

delays in accounts receivable collection or delays in receiving other expected 

monies).  

Third: 

 companies have speculative motives to retain cash reserves. 

 Speculative cash makes it possible for the firm to use the positive part of 

the risk * equation to its benefit.  

 Companies hold speculative cash to retain the possibility of purchasing 

assets at exceptionally attractive prices. 
 

 * We define risk as the probability of obtaining a different effect than anticipated. Companies 

hold speculative cash to benefit from chance. Chance is the positive part of the risk 

equation, or the probability of obtaining an effect that is better than anticipated. 
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Transactional and Intentional Cash Management 
 For the purposes of this study, there are two approaches to 

determining intentional and transaction cash levels in a firm. 

 First, to foresee intentional cash needs, we use ordinary 

predictors of such events, including the necessity of tax 

payments, social insurance etc.  

— We also predict the need to perform obligations that result from 

investment purchases, or other intentional, earlier-known expenses.  

 Second, transaction cash levels are determined by experience and 

expectations about transaction cash inflows and outflows. 

— Cash outflows are often under a firm’s control, but can also be hard 

to anticipate.  
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With knowledge of present and historical cash 

inflows and outflows, it is possible to notice, that 

there are four basic situations referring to 

transactional operating cash flows in a company: 

 

(1) when future cash inflows and outflows are possible to 

anticipate, and inflows are expected to be greater than 

outflows, 
[ 

(2) when future cash inflows and outflows are possible to 

anticipate, and outflows are expected to be greater than 

inflows, 
[ 

(3) when future cash inflows and outflows are possible to 

anticipate, but neither is expected to be greater, 
 

(4) when future cash inflows and outflows are impossible to 

anticipate.  
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 Knowing the character and the size of cash inflows and outflows, we can 

use one of the four models to determine management of cash levels.  

 Of course, it is not necessary that only one situation occur at all times 

within the firm; the same company can experience both time when 

expected cash inflows are greater than outflows and at others times it 

can experience times when expected cash outflows are greater than 

inflows.  

 This is similar to the predictability of future cash inflows and outflows. 

In the firm, there are periods when it is possible to foresee cash inflows 

and outflows, yet there are other periods which predicting cash inflows 

and outflows can be very difficult or entirely impossible.  
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 Using information about future cash inflows and outflows, we 

are able to apply, for example, the Baumol model or the 

Beranek model.  

— If we anticipate that cash inflows are greater than outflows, we are 

able to use the Beranek model [W. Beranek 1963 also: F. C. Scherr 1989, pp. 131-

132] to determine cash flow management within a firm.  

— On the other hand, if we predict that cash outflows are greater 

than inflows we use Baumol model [W. Baumol 1952].  

— When we cannot forecast long-term cash flows, for a period longer 

than approximately 14 days, we are able to use the Stone model [B. 

Stone 1972; T. W. Miller 1996] to determine cash flow management.  

— However, when we cannot predict future cash inflows and outflows 

at all, the Miller-Orr model can be used to determine cash flow 

management.  
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Precautionary Cash Management - Safety Stock Approach  

 Current models for determining cash management, for example Baumol, 

Beranek, Miller-Orr or Stone models, assign no minimal cash level, and are 

based on the manager’s intuition.  

 In addition, these models are based inventory managements models. In 

this study, we address the potential for adaptation of these methods of 

determining safety stock to determine minimal cash levels in the firm.  

 Safety stock is a result of information about the risk of inventories. To 

calculate safety stock we use Equation:  

 

 

 

 

 Where: zb = Safety Stock, C = Cost of Inventories (in percentage), Q = One Order 

Quantity, v = Cost of Inventories (Price), P = Yearly Demand for Inventories, s = 

Standard Deviation of Inventory Spending, Kbz = Cost of Inventories Lack. 

bz

b
KP

vsQC
sZ






2
ln2 2
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 It is also possible to apply the following equation to determine minimal cash 

level:  

 

 

 

 

 Where: LCL = Low Cach Level (Precautionary Cash Level), k = Cost of Capital, G* = Average Size of One Cash 

Transfer[1] which are the basis of standard deviation calculation, P = the Sum of all Cash Inflows and Outflows in 

the Period, s = Standard Deviation of Daily Net Cash Inflows/Outflows, Kbsp = Cost of Cash Lack.  
[1] In Beranek model and Baumol models, G* is twice optimal cash level. In Stone and Miller-Orr models, the average transfer G* is 

assigned from real historic data or from its anticipation. 

 

 Part of the information necessary to determine LCL, still requires the 

manager‘s intuition.   

 For example, costs of lack of cash, contains not only costs known from 

accountant records, but also other costs, such as opportunity costs. 

 Precautionary cash reserves are, first of all the result of anxieties 

before negative results of risk.  

 Its measure is the standard deviation.  

bspKP

sGk
sLCL






2
ln2

*
2
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when future cash inflows and outflows are possible 

to anticipate, and outflows are expected to be 

greater than inflows 

BAUMOL MODEL 

 
According to the BAT model assumptions, the company receives both regular 

and periodic cash inflows, while it spends cash in an ongoing manner, at a 

fixed rate. At the time of receiving funds, the company earmarks a 

sufficient portion of these funds to cover its outflows. This is performed 

until the next inflow of cash. This model can be recommended in a 

situation when future inflows and outflows related to operations of the 

company can be foreseen and, at the same time, operational outflows 

exceed inflows. The BAT model comprises two types of assets: cash and 

(external) marketable securities, which generate profit in the form of 

interest during each period.  

The BAT model has been developed for two reasons: in order to specify the 

optimal cash balance at the company and to suggest how the company 

managers should proceed to ensure optimal cash management.    

The company which decides to follow recommendations regarding cash 

management, arising from the BAT model, determines an optimal cash 

level C*bau.  
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R

FT
C




2
2 *

Where: C* - target operational cash 

balance; F – fixed transfer cost, T – 

yearly cash needs, R – cost of 

managing and holding cash 

BAT (Baumol) Model 
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Example CM3. The company operates a network of sugar plants. Due 

to seasonal character of the company's operations, cash inflows and 

outflows fluctuate. The management board of the company for six 

months in the year (from December to May) can foresee in detail 

cash inflows and outflows. At the same time, outflows in December 

and January exceed inflows (monthly demand for cash amounts to 

200 000), while in February and March the levels of monthly inflows 

and outflows are similar but without a possibility of synchronizing 

them, while in April and May inflows exceed outflows (monthly 

excess of cash amounts to 300 000). 

The cost of the financing capital is 28%, the cost of one cash transfer 

(bank charges and other transaction costs) is 45 and the effective tax 

rate is 19%.  

It is then clear that in December and January it is possible to use the 

BAT model.  
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when future cash inflows and outflows are possible 

to anticipate, and inflows are expected to be 

greater than outflows 

BERANEK MODEL 

 

The Beranek model is in some sense a "reverse" of 

the BAT model.  

Both models (Beranek and BAT) assume that both 

inflows and outflows are foreseeable. 

The Beranek model, cash is cumulated gradually, 

thus it needs to be invested in (external) securities 

when its level reaches the upper limit. Both the 

level of  2 × Cber*, upon reaching which investment 

needs to be made, and the number of investments 

in a given period should be calculated in this model 

in the same way as in the BAT model. 
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Beranek Model 
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Example CM4. 

In the company (the same as in 

previous example) the situation 

allowing to use the Beranek model 

prevails from April to May. In this 

period inflows exceed outflows and 

the monthly surplus of cash totals 

EUR 300 000. 
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when future cash inflows and outflows are possible 

to anticipate, but neither is expected to be greater: 

 

MILLER-ORR MODEL 

 
The basic assumption of the Miller-Orr model is that changes in cash 

balance at the company are unforeseeable. The company managers react 

automatically when cash balance equals either the upper or lower level.  
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3

2
*

4

3

R

F
LCmo








where: C*
mo – target cash level; L – minimum cash level; F – one 

transfer fixed cost; R – cost of holding and managing cash;  s2 – cash 

flow variance.  

LCU mo  23 *

[1] calculate (L) = LCL = 392. 

[2] calculate C*
mo. 

[3] calculate upper limit  U*. 
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Example CM5 

 The management board of the company has noticed that it cannot 

project inflows and outflows of cash in the period from June to 

November. This is characteristic to the season when warehouses are 

prepared for purchase of raw materials and when the raw materials are 

actually purchase.  

 It is not possible to predict the cash balance.  

 Therefore, the management board believes that the only option is to 

follow the Miller-Orr model.  

 It has specified the lower limit L at 392, while the monthly variance of 

cash flow has been determined based on historic data and for the period 

from June to November it has been set at s = 100. 
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Cash Inflows, cash outflows, net effect 

Day Inflows Outflows Net effect 

1-pn 900 700 10900 

2-wt 879 1000 24879 

3-sr 560 52 7709 

4-cz 1764 2480 76286 

5-pt 2460 2230 2320 

8-pn 980 550 42580 

9-wt 752 662 12090 

10-sr 281 922 -54953 

11-cz 900 634 2366 

12-pt 890 233 65649 
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15-pn 786 873 -8919 

16-wt 445 900 -46339 

17-sr 983 752 24671 

18-cz 2310 2730 -24420 

19-pt 8070 6972 24149 

22-pn 2365 1853 -45488 

23-wt . . -56115 

24-sr . . -2139 

25-cz . . -22743 

26-pt . . 2321 
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when future cash inflows and outflows are 

impossible to anticipate:  

STONE MODEL 
 

The Stone model is a modification of the Miller-Orr model for the 

conditions when the company can forecast cash inflows and outflows in a 

few-day perspective.  

Similarly to the Miller-Orr model, it takes into account control limits and 

surpassing these limits is a signal for reaction.  

In case of the Stone model, however, there are two types of limits, 

external and internal, but the main difference is that in case of the Stone 

model, such signal does not mean an automatic correction of cash 

balance as in the Miller-Orr model.  

If the cash balance exceeds the upper external limit H1 or the lower 

external limit H0, the management board analyses future cash inflows by 

projecting future cash balance by calculating the forecast: S level.  

If the S level (determining the cash balance after n days from the 

moment of surpassing either of the external control limits) continues to 

surpass any of the internal limits, the management board should prevent 

variations from the target balance by purchase or disposal of securities in 

the amount sufficient for the cash balance at the company to be restored 

to its optimal level Cs*. 
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Example CM6. The management board of the company has noticed that 

usually the level of monthly inflows and outflows from February to March is 

similar but without any synchronization possibility. Contrary to inflows and 

outflows recorded from June to September, it is possible to forecast the level 

of inflows and outflows three days in advance. 

The external control limits vary from the internal control limits by 1/3 of 

LCL.  

If the cash balance at the company falls below the lower external limit, the 

management board will prepare a three-day forecast regarding cash inflows 

and outflows. If it stems from that forecast that after three days the cash 

balance will be lower than the lower internal limit, then on the forecast date 

the management board should sell short-term debt securities in order to raise 

the cash balance up to C*. 

If the cash balance at the company is lower than the upper external limit H1, 

the management board will prepare a three-day forecast regarding cash 

inflows and outflows. If it stems from the forecast that after three days the 

cash balance will exceed the upper internal limit, then on the forecast date 

the management board should purchase short-term debt securities in order to 

lower the cash balance down to C*. 
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Cash Inflows, cash outflows, net effect 

Day Inflows Outflows Net effect 

1-pn 900 700 10900 

2-wt 879 1000 24879 

3-sr 560 52 7709 

4-cz 1764 2480 76286 

5-pt 2460 2230 2320 

8-pn 980 550 42580 

9-wt 752 662 12090 

10-sr 281 922 -54953 

11-cz 900 634 2366 

12-pt 890 233 65649 
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15-pn 786 873 -8919 

16-wt 445 900 -46339 

17-sr 983 752 24671 

18-cz 2310 2730 -24420 

19-pt 8070 6972 24149 

22-pn 2365 1853 -45488 

23-wt . . -56115 

24-sr . . -2139 

25-cz . . -22743 

26-pt . . 2321 


