INDUSTRY CONCENTRATION & THE HANNAH-KAY AXIOMS: A Simulation Exercise
The following simulations are suggestions based on Table 3.1 of Ferguson and Ferguson (1994) and also Lipczynski, Wilson and Goddard (3/e, 2009) that are designed to illustrate the performance of some of the standard industry concentration measures in terms of the Hannah-Kay (1977) axioms
. In each case, the simulations can be undertaken using the Excel spreadsheet provided. 

The simulations consider the axioms in turn (letters in [ ] brackets refer to the industry in Ferguson and Ferguson); in each case compare the results from varying the market shares as suggested against the baseline results. At the end of each simulation, clear and reset before proceeding to the next simulation.

Of course you do not need to stick to the illustrations above, and are welcome to vary the market shares in other ways to see the effect on the various measures.

Simulation 1: Concentration curve ranking criterion

For this axiom, compare an industry [E] where the firms have sales of 4000, 3000, 2500 and 500 with a second industry [G] where the sales are 3800, 2800, 1300, 1000, 500, plus six firms each with sales of 100. Begin by comparing the concentration curves for these two industries by clicking on the ‘Review graphs’ button. Do the concentration curves cross? Which curve is higher and therefore ranked as more concentrated?

Now compare the data on the concentration measures in the bottom panel of the data sheet. Which measures are consistent with the rankings of the two industries as shown by the concentration curve and which are not (and therefore fail this axiom)? Suggest why.
Simulation 2: Sales transfer principle

For this axiom, consider an industry where the firms’ sales are 4000, 3000, 1500, 1000 and 500 [F]. Compare this with an industry where half the sales of the smallest firm are now transferred to the fourth largest firm. What happens to the various measures of concentration? Which reveal an increase in measured concentration (in accordance with the axiom) and which do not (and thus fail it)? In the case of the failures, consider why.

Simulation 3: Entry condition

For this axiom, consider the first industry in Simulation 1 [E]. The average size (market share) of the firms in this industry is 25% (100%(4 firms). Suppose a new entrant joins this industry taking 5% of each existing firm’s sales (i.e. 0(05(4000=200 from Firm 1, 0(05(3000=150 from Firm 2, 0(05(2500=125 from Firm 3 and 0(05(500=25 from Firm 4), making a total market share for the entrant of 5% (<25% average market share for the industry prior to entry). The ranked sales are now: 3800, 2850, 2375, 500 (the new firm) and 475. Compare the concentration measures before and after entry. Is it true that the relative measures are most likely to fail? Which measures seem most sensitive to this entry?

Simulation 4a: Merger condition

For this axiom, consider merging the top 2 firms in the second of the markets in Simulation 1 [G], so that sales are now, in descending order: 6600, 1300, 1000, 500 and 6 firms with 100 (now 10 firms in total as compared with 11 pre-merger). Compare the concentration measures with the original values. Do all the measures satisfy the criterion in this case? 

Simulation 4b: Merger condition

What happens if the merger is instead between the fifth and sixth largest firms originally, so that sales are now 3800, 2800, 1300, 1000, 600 and then 5 firms with 100 each? Which measures now appear to fail? Why is there a difference between the results of simulations 4a and 4b?

Simulation 5: Random brand switching 

Starting from the first set of sales figures in simulation 1, suppose 30% of each firm’s customers in the next period now switch randomly to other suppliers. The largest firm thus loses sales of 0(3(4000=1200, the second largest 0(3(3000=900 and so on giving 750 and 150 respectively for the remaining two firms. This means that the total volume of sales switching is 3000. Suppose also that the largest firm acquires an equal share of the sales switching from other firms, i.e. [image: image2.png]


(1800=600, while the next largest acquires an equal share of the sales switching from firms 1, 3 and 4, i.e. [image: image4.png]


(2100=700. The third and fourth largest firms will similarly acquire sales of 750 and 950. The firms’ new sales are therefore now: 4000–1200+600=3400; 3000–900+700=2800; 2500–750+750=2500; and 500–150+950=1300 respectively. Do all the measures satisfy this criterion, i.e. does measured concentration fall? Comment.

Simulation 6: Scale of entry

Compare the concentration values in simulation 3 with a larger scale of entry where instead of taking 5% of each firm’s existing market share, the entrant now takes 10% (i.e. 0(1(40% from Firm 1, etc.) so that it emerges with a 10% market share. Do the concentration measures reflect that the scale of entry here is larger? Which measures do not and so appear to fail this criterion?

Simulation 7: Random growth factors (Gibrat’s Law)
The following considers the operation of Gibrat’s Law using the data from Lipczynski, Wilson and Goddard (2009) Table 9.1. The basic idea is that in each period, a firm has a 50:50 chance of either doubling in size or halving. The key is to watch what happens to measured concentration. Start with 8 firms all with sales equal to 100. Then compare with a second period (use the new industry feature in the spreadsheet to compare the two) in which four firms double their sales while the remaining four see their sales halved (so four firms have sales of 200 while four have sales of 50). In the next period, allow half of the firms of each size to double their sales, while the remainder halve their sales (so sales are now 400, 400, 100, 100, 100, 100, 25 and 25). In the final period, repeat this so sales are 800, 200, 200, 200, 50, 50, 50 and 12.5. What happens to the measures? Do any not pass the criterion in this case?

The evaluation
Do any measures appear to satisfy all of the above criteria, at least for the examples considered? Which fail most often and thus appear less suitable as measures of concentration? Why do the numbers for some of the measures differ from those in the books?
Of course you do not need to stick to the illustrations above, and are welcome to vary the market shares in other ways to see the effect on the various measures.

� The 7 criteria are as follows (the first 4 being regarded as he more important):





If the concentration curve for one industry lies everywhere above that for another industry, then the former should rank as being more concentrated; where curves intersect, the ranking depends on the weight accorded to large/small firms (the ‘concentration curve ranking criterion’).


The transfer of sales from smaller to larger firms should increase measured concentration (the ‘sales transfer principle’).


The entry of new firms of size below that of the incumbent average should reduce measured concentration, while the exit of firms below that threshold should increase measured concentration (the ‘entry condition’).


Mergers should result in an increase in measured concentration (the ‘merger condition’).


Random brand switching should reduce concentration (since more consumers leave large firms to go to smaller firms than vice versa).


A smaller scale of entry should have less effect on measured concentration than a larger scale of entry.


Random factors in the growth of firms should increase measured concentration (Gibrat’s Law).


� Students interested in following up on this topic are referred to section 9.3 in the above text to consider some extensions to this very simple example and see a summary of some of the extensive empirical literature in relation to Gibrat’s Law (also known as the ‘Law of Proportionate Effect’).





