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Competition ana Market Share Variation 
by Jonathan D. Ogur 

1. Introduction 

Measures of market share va riation have long appealed to economists 


as possible indicators of competition. !/ However, the existence of 


competing hypotheses to explain such va riation make s the usefulness of 


these indicators uncertain. 


Gort has argued that share instability indicates price canpeti tion. y 
His empirical test considered relationships between instability and such 

industry structure variables as seller concentration, product differentiation, 

and the demand growth rate. Concentration was assumed to stabilize market 

shares by facilitating both explicit and tacit collusion. Product 

differentiation was alleged to protect existing firms' shares from encroachment 

by either actual or potential competitors. Gort also hypothesized that 

rapid demand growth generates instability given variable lags in capacity 

adjustment by suppliers. We will refer to Gort's explanation of share 

instability as the "Price Competition" hypothesis. 

An q>F05ing view has been offered by Weiss. lf Arguing that rrodel or 


style changes are the main source of share instability and assuming the •taw 


of Proportionate Effect", he predicted increasing concentration in 


•differentiated durables" relative to other industries. Thus, weiss asserted 

that, rather than reflecting competitive performance, instability causes anti-

competitive industry structure change. weiss' view of share instability will be 

called the "Non-Price Competition" hYfOthesis. 



A third instability explanation can be derived fran the Stigler 

oligopoly model. 4/ It has been shown that the model generates randan 

market share fluctuations in the at:sence of price ard non-price canpetition 

and that these fluctuations are systematically related to such industry 

structure variables as the number of sellers, the probability of repeat 

buying, the nl.l!Tiber of buyers, and the new buyer appearance rate. 5/ 'Ibis 

explanation of share variation can be thought of as the "Rarrlan" hyp:>thesis. 

This paper will develop a generalized Stigler-type oligopoly model. 

With it, we will predict the signs of relationships between a share instability 

measure and several industry structure variables under the Random hypothesis. 

'lbese signs wil 1 be contrasted with those implied by the Price and N:>n-Pr ice 

Competition hypotheses. Then with market share and industry structure data 

fo r the largest 4 firms in 9 industries, we will attempt to discriminate among 

these hypotheses. 

II .  A Generalized Stigler-type Oligopoly Model 

'Ihe original Stigler rrodel assurres a market of equal sized firms. Eadl 

buyer purchases one unit of output fran a chosen seller in each time period 

arrl then reassesses his supplier choice decision. 'lbe probability of repeat 

buying is the same for every firm. Finally, new buyers enter the market at 

a constant rate. 
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In our nodel, we wil l relax the assÍtions of equal sized fions, 

one unit per buyer, and uniform repeat buying probability . Althollgh 

we permit b.Jyers to purdlase rrore than one unit per period, we rEquire 
that a supplier choice decision be made for each unit and that the unit 

be the SCI'Tie for all buyers . We also ass\.I!re that the nurrber of unit s 

sold is growing at a constant rat e. Next, we will derive the i-th firm's 

market share. 

Asstm�e that n firms sold a total of m units in an initial period. 

Consider the i-th seller with initial period sales s where m .. 	0i i =l 
Let bij be the i-th firm's j-th initial period unit sold. Ass1..1ne 

further that, with probability p, buyers do not search fo r a new 

present period. seller, but, by force of habit, continue with their 

initial period supplier . 

Fran the i-th seller's present period viewpoint, the b can be thrugh t . .lJ 
of as s iooependent .binanial ly dis trib.Jted rarrlan variables where

0i 

b. 1 with probability p . z1) 
• 0 with probability 1-p 


s 

oi 

Let b • E b. . be the number of s ales retaine:J by the i-th seller. .1 JS1 1) 
due to habit buyil'l3. The expected va lue of b. is1 

E(b ) = s (1)i oi P 

and the varian ce is 

var(b ) = s p(l-p). (2)
i 0i 

Of the buyers who el'l3age in seardl, sc:me will retur n to their old 

supplier, others wil l find a new one. Assume that, on average, the i-th 

seller at t racts s /m of total present period sales to searchers (i.e., a
0i

share equal to his overall initial period market sh are). Let c
ik be one of 

these i-th firm sales and the k-th in the market. Fran the i-th seller's 

viewpoint, the c are m independent binomcially distributed random variables 
ik 

where 
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q.:!:Jjm D 

(4) 

= 1 with oobability {s0i /m) (1-p)cik 

., 0 wi th oobabili ty 1 - {s ./m) {1-p) 
01 


m

� be the nunt>er of these sales by the i-th firm. cikk = 1 

Then 

E (ci) = s0i (1-p) {3) 


arxl Var { ci) = (1-p) [l-(s0i/m) {1-p)]s0i 

Next, assume that total sales grow at the rate g from the initial period 
to the present period. AssUire also that, on average, the i-th seller attracts 
s ./m new sales. Let e. be one of the i-th seller's new sales andof these 01 1 t 
the t-th in the market. Then, to that seller, the are gm independenteit 
binomially distributed randcxn variables such that 

e. = 1 wi th oobability s . /m1t 01 

= 0 with pro bability 1-(s 01. /m). 

The Tll.JITber of these sales made by the i-th firm is 

e. = e . 1t1 
t = m+l 

with rrean 
E(ei) g ( 5) -= soi 

and variance 
Var(c1.) = g  s [1 - (s ./m)]. (6).01 01 

I.et be the i-th firm's present period sales. 
sli 

Then s1. = b. +c. +e. (7)1 1 1 1 
with expected value 

E (s1.) = E (b.)+ E (c.)+ E (ei)1 1 1 
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(l+g) m  

---

= s
0i 

(1 +g) (8) 

is 

( 9) 

01 01 

(1+) g
2 rn2 

01 (12) 

p = p (1-H )+H 

1= 

Substitutitl3 fran (1), (3) , arrl (5) and canbinitl3 teons 

E (s )
li

'ltlus, the i-th finn' s sales are expected to gro.v at the industry 

sales grOolth rate, leaving its market share unchanged. In other words, 

E (S . ) = E (5 . ), where S .= s . and s1 . = s
11.01 11 01 01 1

rn 
The variance of s1 i 

1var (S ) = Var (b.) + Var (c.) + Var (e.) + 2 [ Cov(b., c ) +li 1 1 1 l 1.
2 rn 21+g) 

Cov (b., e.) + Cov (c., e. )] l 1 1 1 
It can be shown that 

Cov (b , c ) = -p (l-p) (s f /rn)i i 0 

and that 

Cov (b., e.)= Cov (c., e.)= 0. 6/1 1 1 1 - (10) 


Substitutitl3 from (2), (4) , (6), (9) , and (10) and combining teons, 

2 
-g-1) [s 

2 
. /rn)-s .varcs1 .1 )= ] • (11)(p
D

Next, we introduce the more general notion of repeat buying to replace ' * 
the concɃt of habit buyill3· Let pi be the probability that a given sale will 

be made by the i-th firm in both periods. 

'ltlen 
* 

p.= p1 [ 1-(s 
. 
/rn)] + (s . /rn). 7/01 -

For the industry as a .tlole, the probability that a given sale will be 

made by the same supplier in both periods is 
* 

(13) 
!"l 2 

where H = ..L] {s ./ rn) 
01 . 1 

is the Herfindah1 Concentration Index. C 
Substituting for p from (13) into (11) and simplifying further 

* 
p -H 

Var (s .) a: [( ) 2 - g -1] cs2 - s . )11 01. 011 _ H (14) 
2

(1 - g > m 
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dH 

l 

01 

( S . -S . ) {-2 )( p -H) (1-p ) 

'ttlus, we have shown that under the Randan hyp:>thes is, the i -th firm's 

share variance is a function of the industry repeat toying probability, the 

Herf irrlahl Index, the industry sales growth rate, the firm's initial period 

share, and total initial period industry sales. Next, we will differentiate 

the i-th firm's share variance (V.) partially with respect to each of these1 
variables. 

2 

(JV. (S1 = 

. 

$ 0* 
aP 

2 * * 
= 01 01 > 0 

av.1 

* 

av. (S [-2 ( + g +1]� - P - H ) 2 soi>1 i = � 0- H 
'dg 

* 
p -H 2

) - g- 1] (2 s0i -1)(lV.l 1 - H 
= > 0 

as . <.
01 

<if s . 1/201 > 
* 2 2 

{p - H ) - g -1] C§i

!JV.1 
 = 1 - H < 0 
(1m 

Table 1 presents the signs of these partial derivatives and contrasts 

them with the signs of predicted relationships between Vi and the industry 

structure variables under the Price and Non-Price Competition hypotheses. 

'ttle signs IXedicted by the Price Canpetition hyp:>thesis have intuitive 

appeal. If share variation reflects the intensity of price rivalry, then 

seller concentration and product differentiation should dampen such 

variation, while rapid growth should tend to amplify it. 01 the other 
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Table 1 

Predicted signs of relationships between firm share variation 
and iroustry structure var iables under three canpetirY9 hyp:>theses !f 

Hyp:> thesis 
Industry Structure 

Price MJn-Pr ice 
variable Corrpetition Corrpetition 

* 

Repeat Buyil)3 Probability (p ) Nl Nl 


terfindahl Index (H) Nl + 


Sales Grc:Mth Rate (g) + NI 


Market S:"lare (S 
oi 

NI NI +-

Industry Size (m )  NI NI 

Product 
Differentiation (d ) + NI 


NI = not included. 
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ha.rrl, the signs derived fran the generalized Stigler m:>de l under the 

assumption of no price cutting (i.e., the Randan hypothesis) lack 

obvious intuitive appeal. A terrlency for seller concentration to 

amplify random share fluctations and for initial market share to augment 

subsequent variation bel ow a share of 50 percent simply follow 

from the mcx:lel 's assLUrPtions. '!lie Non-Price corrpetition 

hypothesis predicts only that product differentiation will increase 

market share fluctuation. 

Examination of table 1 reveals that we may be able to discr:iminate 

between the Price Corrpeti tion and Randan hypotheses based on the sign 

of an otserved relationship between share variation aro the Herfirrlahl 

Index. If share variation indicates price competition, then we predict 

relatively stable firm shares in concentrated industries, cet. par. 

Q1 the other hand, if share variation is merely random, then firms 

in concentrated irrlustries will tend to have unstable shares. 

The sign of the share variation-product differentiation relationship may 

permit discrimination between the Price and Non-Price Canpetition hypotheses. 

If the Price Corrpetition hypothesis is correct, we should observe more stable 

shares in differentiated product industries. If, on the other hand, the Non

Price Competition hypotheses is the right one, then firms in differentiated 

goods indu stries will have relatively unstable shares. 
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Ill. Data 

In an unpublished doctoral dissertation, Cooke used output 

data for individual firms in the follorwin; industries: air transport, 

aluminum, automobiles, beer, cigarettes, gasoline, steel, sulphur , and 

heavy trucks. ()Jtput measures, periods of data availability, and 

original data sources are presented in appendix B. 10/ 

The data were used to compute a mean market share and a market 

share variance for ead"l of the four leadin; firms in ead"l of the nine 

industries. If all firms were included, the market share of one 

firm in ead"l irrlustry would not be indeperdent of the others. Four 

was the lar gest mJnber of irx3ependent market shares obtainable fran 

all nine irrlustries. 'ltle data were also used to canpute a n.mt>er of 

industry structure variables. (See table 1). In the next section, 

we specify a regr ession m::>del in teons of these structural variables. 

'lhen, with the model, we atterrpt to discriminate crnong the three coopetin g 

explanations of market share variation. 

IV. FJTpirical Test 

It may not be possible to estimate a Blationshi.p derived from 

equation (14). In particular, data on p* are not readily available. 11/ 

Eve n if such data were available, the apprcpriate functional foon is not 

obvious. Nevertheless, it may be useful to estimate some simple 

specifications in order to gain scme infoonation on the signs of relation

ships between firm market share variance and a number of industry and 

firm d"laracteristics. For estimation purposes we consid ered both linear 

and logarithmic forms of the following model: 
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v .. (16) 

v = V (H ,G , F , S , D., E.) (15) 
ij ij j j j ij J J 

where v .. = market 	share variance of the i-th fim in the j-th irrlustry
lJ 

H. = averageHerf indahl Index for the j-th iooustry 
J 

G. = average annual growth rate for the j-th irrlustry 
J 

F. = fluctuations abrut growth trend for the j-th industry 12/ 
J 

S. . = average market share of the i-th firm in the j-th irrlustry 1) 
o. = 1 for differentiated product industries 

J 
0 for undifferentiated product industries 13/ 

and Ej = gross entry an1 exit rate for the j-th industry. 14/ 

'nle F. aro E .  variables have been a:lded to those considered by 
J J 

the stooi es cited above. Entry and exit might disrupt collusive 

agreements in add ition to their arithmetic effect on existing firms' shares. 

Also, growth instability, as well as rapid growth, might di srupt such 

agreements. Recent research has tended to support those relationships. 15/ 

Results of 	estimating the model in linear form are presented in equations 

(16) and (17). 16/ 

= - 931 + 62.4 H. - 77.2 G - 72.2 F + 649S . . + 224 D. + 13 .9 E1) 	 J j j 1) jJ 
a ab 

(515) (26 .o) (40.0) (36.8) (14.1) (280) (5.08) 

2 
'R = 0.50 

a 
F = 6.86 

I 

v .. = - 745 + 61.7 	H. - 79.3 G. - 80.2 F. + 64.7S . .  + 162 D. + 14.5 E .  (17)
lJ 	 J J J l) J J 


b a a 

(458) 	 (26.9) (40.7) (47.7) (14.2) (450) (5.56) 

2 

'R 	 = 0.49 
a

F = 6.66 

a = significant at greater than the 1 percent level. 

b = significant at greater than the 5 percent level , 


but less than the 1 percent level. 
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In these equations the coefficient of average m3rket share 

(S.. ), the Herfindahl Index (H.), and the gross entry and exit1) J 
index (E.) are significantly greater than zero at conventional 

J 
levels. 17/ '!be p:>s itive E coefficient is consistent wi. th the j 
f indi rgs of Caves and Porter cited above. In the cases of S ..1)
and Bj, the positive relationships observed are consistent with 

the Randan hypothesis. Since all average shares in the sanple 

were less than one half, the positive S coefficient observed wasij 
also predicted by that hypothesis. While inconsistent with above 

cited studies by Gort and Caves and Porter, the positive H. coefficient
J 

suggests that, for our sample, the random share-variation - augmenting 

effects of higher seller concentration appear to outweigh any 
dampening due to reduced price concentration. This somewhat 
surprisirg result is, however, consistent with QJalls' view of 

contrasting price setting arrangements under loose and tight 

oligopoly. 18/ 

Briefly, Qualls suggests that in highly concentrated oligopolies, 

"mutual trust and the interfirm flow of information" yield 

effective behavioral coordination. '!be result is price 

flexibility and uniformity approaching those of pure monopoly. 

Under moderate to lowly concentrated oligopoly, poorer inter-

firm information flows (due to large number of firms) result 

in greater uncertainty and mistrust. 'ttle only way to achieve 

even slightly supernormal profits may be to adhere to a rigid 

pricirg rule, e.g. , "starrlard unit cost plus custanary markup. " 

'ttle Price competition hypothesis stated that collusive agreements 

tended to break down more in loose oligopoly causing greater 

share variation. In contrast, Qualls ar gues that such oligopolies 

have develcped a type of a:�reanent that economizes on relatively 

ťxpensive information about other firms' activities and is less 

subject to breakdown under normal cirrumstances. 19/ To the 

extent that such arrangements are successful, market share 

va riation may be no different in loose oligopolies than in tight 

ones, except for the influences postulated in our Random hypothesis. 

-11-



v. (:ualifications 

\thile these results are of interest to the debate oo 'Nhether share 

instability primarily reflects price carpeti tioo, several qualif icatioos 

shalld be ooted. As indicated alx:lve ,  relevant explanatory variables have 

been ani tted fran the m:rlel for reasons of data unavailability. Also, 

recent ×rk suggests that vertical integration, custan building of prcducts, 

product age, and prcrluct R and D expenditures may also be related to share 

instability. 20/ To include such variables, new data scuroes will prcbably 

have to be tapperl (e.g., FI'C Line of Business data). Such data soorces 

would pennit CXll1Sideration of sarrples larger than the 36 leading fi.Ims in 

nine industries used here. 'lhi.rd, the data used were collected fran several 

sources, each with its CMn definiticns and procedures. 21/ Use of data 

fran a sØle source would reduce these data proolerns. Finally, the analysis 

has thus far as51..JITEd that industry structure is detenni.ned exa:Jenously. 

Under this assl.ITption we have coosidered three carpeting explanaticns of 

market share instability. Yet one of these hypotheses, the Non-Price 

Catpetition one, is based of the "Law of Prq:ortionate Effect", which 

assumes that seller roncentration(an element of market structure) is 

determined in part by market share instability. Hence, our ordinary 

least squares results are inconsistent. Further 

work s}'x)uld be directed to handling these prcblems. 

-12-



Competition Instability, 
Commission 

Econcmy, 

Economy, 
Industry, 

-£::. � 

p +  (1 - p) 

p * 

i = 

Footnotes 

1/ For an extensive discussion of this literature, see J. D. Ogur,
and Market Share Staff Report to the Federal 

Trade No. R-6-15-31, August 1976, pp. 4-25. 

y M. Gort, "Analysis of Stability a.OO Change in Marke t Shares,"
Journal of Political LXXXI, February 1963, pp. 54-55. 

3/ L.W. Ŷiss, Testilrony in Hearings CXl Econanic Concentration, Senate 
Subcoiiini ttee on Anti trust and fobnopoly, Part II, March 1965, pp. 728-743,
and "Factors in Changing Concentration" ŷview of Economics and Statistics,
XXXVI , February 1963, pp. 7D-77 . 

4/ G.J. Stigler, "A Theory of Oligopoly," Journal of Political 
LXXIIŸ February 1964, reprinted in The Economics of Irwin, 1968, 
pp. 49-52. 

5/ See O;ur , pp. 49-60. 

6/ Proofs of these propositions are given in ();ur, pp. 67 and 68, for a 
Stigler-type model with equal-sized sellers and constant repeat buying prob
ability. The proofs for our generalized Sti gler-type m:>del are presented in 
aŹndix A. 

y Proof: 
* 

p = + (1 - p) (soi/m) sPs . oiOl where s . is the 01s oi 
number of i-th firm habit b.lyers and (l - p) (s0/m ) s0i is the number of i-th firm 
searchers who return to that firm . 

= p + ( 1 - p) ( s 01. /m) 
= [ 1 - (s . /m)] p + (s . /m)01 01 


8/ Proof: 

i =1 p s + i =1 (1 - p) (s ./m) s .. 

= OJ 01 01 
m 

n 
where p s . is the total m.rnber of habit b.lyers and ,L ( s01./m)s01 0 

i = 11 

is the tot al n.unber of searchers who return to their initial period supplier. 
2 

= 

n 

r: (soi/m) since � s01./m = 1. 
i 
= 1 i = 

. 

1 


n 
= p [ 1 - LJ (s ./m) 21 + 8 (so/m)2 q. e.d.01 

=i = 1 i 1 
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Rivary" 

Stability 

American 

20/ 

15/ See R.E 

Paper 1478, May 

16/ Standard 
respective regression coefficients. 

17/ In 
variable 

18/ P.D. Qualls, 
in 
Economics, 

19/ Qualls, 

21/ See appendix B. 

10/ Data 

9/ Also presented are the predicted signs for a product differentiation 
variaole based on the dis cussion on page 1. 

were obtained from E.F. Cooke, Sr., •Market Share Measures of 
(doctoral dissertation), case Western Reserv e University, 1975. Cooke, 

in turn, found these data in varioos trcrle publi cations (see appendix B). 
Since the sales or production figures are not on a consistent unit 
basis (in same cases dollar figures are given: in others, physical 
units) , the use of an industry size variable was preclooed. 

industry. 

growth 

13/ As 

11/ While repeat buying rates may be related to product differentiation, 
the sign of the relationahip could be either positive or negative. 

12/ An exponential grar.rth curve was fitted to the output measure 
for each industry. G is the regression coefficient of time for the j-th j 

F is the standard error of estimate of the j-th industry's 
j 


curve. 


an alternative �roduct differentiaɂi?n" variable, D
j 

' 

was 

used in place of D where D 1 for consumer and durable equipment industries j j 	a 

= 0 fo r other industries. 

14/ E.= nl.llllber of entering and exiting firms divided by the- ) 
number of years rnirus one for the j-th irrlustry. 

Caves and M.E. Porter, "Market Structure, Oligopoly, and 
of Market Shares", Harvard Institute of Economic Research, Discussion 

1976. 

errors of esttmate are in parentheses below their 

a = significant at greater than the 1 percent level. 
b = significant at greater than the 5 percent level, 

but less than the 1 percent level. 

the logarithmic equations, only the average market share 
was significant {positive). 

"Market Structure and Price-Cost Margin Flexibility 
Manufacturing, 1958-70, Federal Trade Commission, Bureau of 

Workirg Paper No. 1, pp. 7 and 8. 

pp. 10 and 	 11. 

Caves and Porter, p. 23. 
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.Apperrlix A 

cik ) ( 

j= 1 

Claim Cov(ci ' ei) = 0 

Cov(ci, ei) = E(ciei) - E(ci)E(ei) 
= 0 

if E(c. e.) = E(c . )E(e . ). 1 1 1 1 
m 

However E(c .e . )  = E( L:1 1 k=l 
m 

= I:
k=l 

since cik and eit are independent for any k=l. 

Thus E(c.e.) = E(e.) E(e . ), q.e.d., 1 1 1 1 
and sbnilar1y for Cov(b., e . ). 1 1 

proof : 

Cov(b., c.) = E(b . c.) - E(b . )  E(c . )  1 1 1 1 1 1 

where E(b. ,c. ) = 	 E(b . .  c. k). 
1 1 � t 1) 1 

j=1 k=1 
•However, for j=k= l,2, , s ., if b . . = 1 , 01 1) 

then c 'k = 0 and thus E(b . . =1 1) cik) o. 
źnee 

s 	 . 
Ol m 

E{b.c.) = 	 E(b . .  c.k)1 1 	 1) 1L L 
k=l 

= [s . j=k (m  -1) 1 [p ( 1-p) (soi/m) ] 	 (18)0 1 
W:ie re the first term in brackets is the lll.D'llbe r of E (b .. c.k) such that j=l<1) 1 
and the second bracketed term is the probability that (bij'cik) = (1,1) 

for any j=k. 
Substituting from (1), (3), and (18} and combining terms, 
Cov(bi,ci) = -p ( 1-p) (s2 

0i /m) q. e. d. 
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Industr:t 

Appendix 

Oute-!t 

Ā·s 

Brewing 
āstr:£ SUrve:£ Advertisin9 A9e, 

Industry, 

Time Period 

B 

þasure 

Air transport 1949-69 Overall air transport 
revenues, domestic 
operations, domestic 
trunk carrier s (million 
of dollars). 

Aluminum 1948-66 Primary darestic 
alumimn producti on 
(thousand short tons)• 

Automobiles 1946-72 Production in units. 

Beer 1948-73 OJmesti.c Breÿry sales 
(millions of barrels) 

Cigarettes 1950-73 D:Jmestic output 
(billions of cigarettes) 

Gasoline 1969-73 M:>tor gasol i.ne sales 
(billions of gallons) 

Source 

CAB Handbook of Airline Statistics,, 
various issues. 

and Annual Rep:>rts, various 
issues. 

ward's Cormunications Inc., Ward's 
Autanoti.ve Yearbook, varioos 1ssues. 

Research Company of America, 
and 

various issues. 

J.C. MaĂll, Histor ial Trends in the 
'lbbacco various issues and 
Barron's, 10/29/73. 

National Petroleum News Factbook Issue, 
various yPars. 
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Industry 

?J>pendix 

OJtput 

Age 
Insti tute, Report, 

Moodf s, 

Time Period 

Steel 1953-73 

Sulphur 1960-69 

Heavy ăuck s 1960-72 

B 
(continued) 

Measure 

Domestic steel ship
ments, integrated pro
ducers (mill ion of tons). 

SUlphur pc oduct ion 
(million of long tons) 

Domestic truck pro
duction, 26,001 pounds 
and over gross vehicle 
weight (thousands of 
units) 
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Source 

Iron and American Iron and Steel 
Annual Statistical 

var irus issues. 

Annual Ąports, and u.s. Bureau of 
of Mtnes, Minerals Yearbook, 
various issues. 

ward's Oommunications, Inc., ward's 
Automotive Yearbook ,  various tssues. 
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Entry 

30.9738 44 

44 
44 

35 

.. 

4.2568 

27 3.3004 

Table .l. 

Gros! lndU!try 
GrowthAverage �rket Average 

Nt.llber of �rk<'t ăare Herfindah1 Product Product and Exit Industry Ins Ubi lity 
Q>serva t lon Industry Fi111 Years Share Variance Index Differentiation Durability Index Growth Rate Index 

(XIOl) (XI06) (XI02) f*Wlt (X to") (XI02) (nn2J 

1 Air transport lklited 21 20.5641 557.54 14.1 2It 1 0 30 1 1.78 1 1  6.5176..2 Alllerican 21 20.11764 l4l.05 1 4. 1 2 1 9  1 0 30 1 1  .781 1 6.5176 ..l 1lfA 21 1 4.1223 45.99 14.1219 1 0 30 1 1  .78 1 1  6.5176..4 Eastern 21 14.2112 300.77 1 4.1219 1 0 30 1 1 .78 1 1  6.5176 s Ah.1111inĂ AJ, >a 1 9  
Reynolds 30.9738 

0 0 
0 0 44 

41.35'S 8.46525524.12 U.S96S..6 1 9  27.3378 11.46S2427.3S U.5965..7 kaiser 1 9  23.9144 ':B.48 30.9738 0 11.46520 ll. 5965 ..8 Anaconda 
35 

1 2  2.9083 8.465248.59 30.9738 0 0 ll.S9659 Steel U.S. Steel 21 28.8479 1 .6776 7 1 6.82 1 4.2554 0 0 1 1.49Sl ..1 0  Bethlehelll 21 17.1447 35.17 1 4.2554 0 0 35 1 .6776 1 1  . 4951 ..1 1  National 21 7.3714 1 57.66 1 4.2554 0 0 35 1.6776 1 1.4951 ..12 Rep\.t>lic 

25 
2 1  8.66R4 1 1  .83 14.2554 0 0 1 .6776 1 1.4951 ll !Ieavy Tnx:ks International .. ll 26.4003 593.86 1 6.9453 l 1 8.2199 1 0.6144 1 4  f'Ord n 1 J,IZ42 877.97 16.9453 1 1 25 8.2199 10.614415 .. G4 1 3  1 S.OJ6S 382.72 1 6.9453 1 1 25 8.2 199 10.61441 6  �k n 15.4185 1 3  7.34 1 6.9453 1 1 25 8.2199 10.6144 1 7  <;ulphur Freeport 1 0  311.18'.16 1 1 68.83 28. 70SO 0 0 II 7.4195 2.11255..1 8  Texas O.df 1 0  33.10.\0 Sl2.53 28.70SO 0 0 1 1  7.4 1 95 2.8255" 19 Pan Alllerican ZZI.09 2R. 7050 0 0 1 1  7.4195 2.815510 14.435')

7.99115 
" 20 .7efferson Lake 0 1 1  7.41951 0  0 2.8155420.18 28.705021 Cigarettes Reynolds" 

4.2568 
24 30 .5 1 811 864.93 21. 5164 1 0 4 1 .9972 

22 Philip fotlrris 24 II. 7M>S ll91.93 21.5 1 64 1 0 4 1 .9972 " 23 Brown ā Willia.son 24 ll.4z n 14S5. 30 2 1 .5164 l 0 4 1 .9972 4.1568" 24 Alllerican 24 ZS. 7M9 2682.14 2 1 .5164 l 0 4 1 .9972 4.25M25 Aut OIIIOb i les (0'4" Otrysler 3.300427 
4R.hlH2 2754. 7l l4.371S 1 1 2l 
17.3'>30 1 361.65 l4.:m5 ' 1 1 2l 

21. JRIO 
21.3810 26 " 27 ford" 27 Z6.3W>I 1 210.43 l4.371S l 1 n 3.3004 21. 3810 

l8 Nash-AN: 27 3.8147 l88.34 l4.37 1S 1 1 23 3.3004 21.3810 

18 

http:311.18'.16


Ť 
Index 

.5877 

.5877 

35 .5877 
.5877 

Gro-;s Industry 
Average l'obrket Average F.nt ry Growth 

"'-'>er of l'obrket Share Herfindahl l'roduct Product and Exit lndust ry lnstahiUty 
flJaervatlon Industry Fin. Years Share Variance lt'ldt-x 01 fferent iat im llurab i I i ty 

{X Jill) (X WI>) (Xtol) (.)(to-') 
Growth Rate Index

(XJOl) {XJIIZJ 

I 0 124 l.9H4 6.821Z29 Beer Anheu�er- BlL'ch 26 10.9018 2447.45 4. 2792 
..JO Sch1i tz 26 8.4682 784.12 4.2792 1 0 ll4 1. 93'4 6.8212 

Jt " Pahst 26 6.3259 535.46 4.2792 I 0 I 24 1. 93,,4 6.8212 
..32 Coors 26 2.9904 497.69 4. Z792 I 0 124 1.9334 6.8212 

0 25 5.0038JJ Gaso1 ine Texaco 5 9. 5233 3.00 5.9598 I 
..34 Shell 5 8.8491 8.48 5.95'111 1 0 25 5.0038 
.. fxxon 5 8.49.,8 I5.114 5.9598 I 0 lS 5.0038 
..36 /uloco 5 8.3052 0.'13 5.9598 1 0 25 5.0038 

..._,. -19-


