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" Leibnitz long ago described the procedure of science as like the solving  of

a cryptogram, and this is a deep and an exact remark. In scientific research

we have to do the opposite to transmitting information, so that we have to turn

the theory of information backwards. Instead of sending messages in a known

code, we receive messages in an unknown code. The aim of science is to break

the code of nature."   Jacob Bronowski

This paper presents an approach that by viewing the firm as a regenerating input-throughput-output process, the throughput provides us with fundamental measures for firm profitability and liquidity. With product and market decisions as a given, they provide an algorithmic procedure for maximizing firm performance. 

This understanding is very fruitful, promising of elaborate development and 

will apply to all regenerating systems.

1.  INTRODUCTION

Every firm has an input-throughput-output process that continually regenerates itself. There is an inevitable time lag and a minimum commitment of resources as throughput  --  typically,  operating cash, inventories, and receivables --- before revenues are realized. This is the firm's Operating Cycle "deemed as the average time intervening between the acquisition of the materials and services entering the manufacturing process and the final cash realization" (Accounting Research Bulletin No. 43). A monetary investment is after a time interval recovered, hopefully with a surplus, and is ready for reinvestment in the next operating cycle.

The operating cycle is intuitively appealing but has always been " a concept deficient as a managerial guide since the optimality of financial arrangements cannot be accounted for explicitly" (Rao, 1978). But with simplifying assumptions. We now show how explicit measures may in fact be derived and financial performance of the firm optimized.

 The firm's operating cycle and the amount of  current  assets therein is determined by the firm's technology, output level, purchase and sales policies and so on. The operating cycle (say, 60, 80 or 90 days) provides the time-measure of  the  throughput,  while the operating current assets 

( say 8, 10 or 20 million) provide the resource measure of the throughput. Given the existence of other necessary assets and circumstances, these operating current assets constitute the minimum necessary to produce an output.

2.
THE PHYSICAL PROCESS AND PERFORMANCE OF THE FIRM

It is helpful to compare the firm, any firm, to a large 'machine' producing a stream of revenues and earnings, The fixed assets constitute the machine proper, and do not in themselves reveal anything about the actual performance of the machine, but only its economic potential, written down cost and physical capacity.

(Advantages arising from technology or location will of course be revealed in product quality and costs). It is Operating Current Assets (OCA) that constitute the feed and fuel, as it were, of this machine. And it is the effectiveness and efficiency at which they convert / "recycle" themselves into revenues and earnings that determine the realized performance of the firm (We assume that product and market decisions are a given). If in a given time period, for a given OCA, the firm produced revenues 'S' and with operating costs OC, the surplus produced  is   S  - OC = Operating Profits and the productivity of our Operating Current Assets is  ( S - OC ) / OCA.

Call these Operating Returns On Current Assets, OROCA.

Now OROCA is in fact the product of two deeper performance characteristics and this can be presented as follows:

Opr, Profits         Sales     

-------------     X      ------    =  OROCA 

  Sales                 OCA  

Call the first LHS term the Operating Margin, OM and the second term, Current Assets Turnover Ratio, CATOR,

We thus have:     OM  X  CATOR = OROCA                                           (1)

Close thought will reveal that the above is not merely an Accounting Identity, but also a literal, physical  process.  OCA constitute a transformable, dynamic subset of the firm's total assets. The firm's output is produced by OCA regenerating themselves, 'turning over', a certain number of times ( CATOR ). These revenues provide a profit margin given by OM. The total return provided by this commitment of OCA is the Margin times Turnover, which is (1) above.

The reader will surely have been struck by the similarities between (1) above and the legendary Du Pont formula for firm performance. In fact, if we multiply both sides of (1)  by  OCA/ Capital Employed,  ( and suitably modify  Operating Margin to Net Margin), we obtain the Du Pont formula  itself: 

       Net Income   Sales       OCA                  Net Income      OCA

 (     ------------   X  -----       X  ----------   =      ----------      X    ---------

         Sales             OCA      Cap. Emplyd.     OCA               Cap. Emplyd..  

and (1) above is obviously a subset. But a fundamental, physical fact also stands revealed. The Du Pont formula has never served as anything other than elementary exposition precisely because it lumps together all other assets with OCA. As such it is perfect arithmetic but lacks real physical meaning. Fixed (and other) Assets do not 'turn over', as that term is operationally understood. But OCA  LITERALLY  turnover, transforming themselves from cash to cash, every Operating Cycle.

 (1) Above is a dynamic, physical reality, the Operating Heart of the Firm. Geometry makes this clearer still (see Figure 1). 

For a given commitment of OCA, the Performance (displaced in time by the length of the Operating Cycle) is the rectangle OROCA, determined by its two-side OM and CATOR. (If CATOR is, say, 4 there would be four such rectangles in that time period, etc)

 So now  we can look at operations in the most basic manner: How much output? 

 For what input? In how much time? 

3.   PROFIT MAXIMISATION

Figure 1. clearly reveals the interaction and trade-off between the MARGIN of performance and the RATE of Performance. In geometrical terms, performance maximization means determine the two sides OM and CATOR such that their product - the area of the rectangle - OROCA is a maximum. Further we can further redefine costs to include all costs and obtain:

NM   X   CATOR   =   NROCA                                                   (2)

Where NM is Net Margin and NROCA is Net Return on Current Assets. And every firm or investment center could maximize its NROCA by maximizing the area of the rectangle whose sides are NM and CATOR. Note that maximizing OROCA or NROCA provides us with an explicit criterion and an algorithm for optimizing working capital management and firm profitability.

ILLUSTRATION:

A firm has an operating cycle of 140 days, OCA of 50 Million. Total Capital employed is 100 Million and Annual Sales of 150 Million provide a Net Income of 15 Million. So OM is 10%, CATOR is 3, NROCA is 30% and Return on Capital employed is 15%. Assuming that Sales can be held constant, and the firm can reduce its operating cycle to 120 days and OCA to 45 M. and this can be achieved by increased recurring costs of 0.5 M. Is the business better off?

The new OM is 14.5/ 150 =9.66%, the new CATOR is 150 / 45 = 3.33, the new NROCA is 14.5 / 45 = 32.22%, and the new ROI is 14.5 / 95 = 15.26%.  An overall   improvement of 1.7%, and so on.

The illustration is a trivial one, but the noteworthy point is how clearly we can evaluate operating cycle and working capital decisions and their impact on total profitability. (To repeat again, product and market decisions have already been made. We are of course enabled to reevaluate them after such an exercise as above).

4.   CATOR AS A MEASURE OF LIQUIDITY

CATOR = S / OCA.   It is clear that   revenues are produced by  repeated encashments and reinvestments of OCA,  and the CATOR value is a measure of the realized revenues per unit of average funds locked up in operations. Now the ratios relating various current assets to current liabilities such as Current, Quick and Cash ratios are measures of 'stock' rather than 'flow'. 

But CATOR is truly an activity measure, superior to conventional  measures of liquidity. The larger is CATOR, the greater is the coverage provided for funds, both internal and borrowed, invested in current operations. The current assets to current liabilities ratio is time-honored but a rather poor measure. Knowing that one firm has a current ratio twice that of an another firm hardly means that its liquidity position is twice as good. But if one firm has a CATOR twice that of another it clearly means that it has twice as much realized revenue to cover OCA , and using this information with the Current Ratio gives us the revenue coverage for current liabilities. It is suggested that CATOR can be used as an important parameter in working capital mgmt. 

Again consider two firms as follows:

                      OM    X     CATOR    =     OROCA 

   Firm A          4%             7                    28%

   Firm B          7%             4                    28%

Thus even with comparable profitability, firm A is distinctly superior to firm B because it has greater liquidity and greater downside protection for both liquidity and profitability. Firm A could better responds to shutdowns and other disruptions of performance because with a greater turnover of its throughput it is more effective, more liquid and more resilient.

5. SUMMARY

 The  entire  work may be  summarized thus:

While  All Other Assets (may) make Performance POSSIBLE, it is Operating

Current Assets that PRODUCE Performance, and ergo MEASURE both its Quantity and Quality (time –rate etc).

Thus Firm Performance  on total assets (TA),or total capital employed ( I ), or on 

Equity Block (Eq.) may be most usefully depicted as --

  Income / Sales  x   Sales / OCA   x  OCA/TA = Income/ TA

  i.e. Margin   x   CATOR     x  OCA/TA  =  ROTA,  and so on.

These are not Trivial  or Tautological  terms but  Literal, Manageable  Realities.

 The first LHS term is significantly determined by  product  and market considerations; the second term by technology and management policies; and the third  in our present context, almost a 'residual' that helps establish the final results.

The product of the first two terms ( the ‘ROCAs’ ) provide the PRIMARY Measure of  Firm Performance; the other measures are Derivative and tag-ons.

SEE the first two terms as the ‘Horse’ and any of the third terms above as the 

‘Carriage’ and you have seen it all. The interplay of these three factors help Describe, Predict, and  Control Performance and simplify the subject..

6. THE FIRM’S OBJECTIVE AND ITS REALIZATION  - SOME 

PRELIMINARY EVIDENCE

The objective of the firm is maximization of shareholder’s wealth and we can 

create an excellent measure of this by combining a representative Price to 

Earnings Ratio ( P / E ) and the corresponding Return On Equity  (ROE ). The 

PRODUCT of the two in fact gives us  a Market  Value to  Book Value Ratio

( MV / BV )   - designated MVI in Figure 2 below.

To check our thesis that  ROCA  values are the Primary and Quintessential 

Measures of  firm performance, these were plotted over a ten-year period 

against MVI values for numerous firms listed on the Bombay Stock Exchange.

Results during the period shown were published only annually and the values 

plotted are direct calculations and   ‘unadjusted’ for anything. Results for three

large firms are listed below and the results are promising ( if not startling).

The relationships shown , do not exist in  the literature, and constitute a  Direct

and Unique approach to maximizing firm value.

It would thus appear that the Capital Markets have always ‘known’  what we have 

only now discovered, so our thesis or theory  ( or whatever ) is not a Normative 

approach but a Positive one ; this is how things actually  work!  And it does seem 

 very likely that larger and more efficient markets  will produce even better results.

 (It is also very plausible that CATOR being an 'idiosyncratic' firm-specific measure is closely linked up with 'Beta', the unsystematic risk measure of the firm).

7.  EXTENSIONS

Looking at a business as a regenerating input-throughput- output system is promising of exciting insights into the working of the firm and its management. It also seems that this  approach could be scaled up to the level of industry and even the economy. Perhaps the interaction of monetary systems with 'physical' systems could be better understood. This new understanding must extend to ALL regenerating systems, and Ecological Studies and Process Control  spring immediately to mind . But  these are speculations and more knowledgeable readers are invited to respond.  
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Fig.1      Operating Heart of the Firm
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