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N
A SIMULTANEOUS EQUATION ANALYSIS
| OF ADVERTISING CONCENTRATION AND PROFITABILITY*

Near]y two decades of econometr1c research have been compTeted in test1ng
reTat1onsh1ps between 1ndustr1a1 market structure and performance RecentTy, |
- a number: of authors have re-exam1ned these stud1es and caut1oned on a number
of conceptua] d1ff1cu1t1es wh1ch subJect the resuTts and 1nterpretat1on of .
previous emp1r1ca1 work to quest1on One pr1mary criticism of prev1ous resea?ch
has been the fa11ure to account for the s1mu]taneous nature of the 1nterreTat1on
among elements of 1ndustry structure, conduct and performance[Z 4,5 ‘1] 21
24, 27] Wh11e the determ1nants of var1ab1es such as proflts advertising and
concentrat1on have been exam1ned separateTy w1th1n the context of s1ng1e equatlon
modeTs, the under]y1ng theory suggests that these var1ab1es are more properly
cons1dered as Jo1nt1y determ1ned w1th1n a system of s1mu1taneous equat1ons |
Under such c1rcumstances the potent1a1 of s1mu1taneous equat1on b1as Teads to

prob]ems negardtng the-1nterpretat10n of the’ resuTts obta1ned using s1ng1e '

Nequation;models.'TInpaddition, it has been argued'that'preVious empirical studies

suffer due:to'theTostsion of certain critical variables from the specification
of structure-performance re]ationships. First, the role of internationathrade
as an‘eTement of market structure has yet to be generally incorporated into
empirical studies, in spite of recent theorética] work that has demonstrated its
potent1a1 importance [3 19 - 20]. A second type of om1ss1on has been the é
emp1r1ca1 negTect of 1nter-1ndustry d1fferent1a]s in pr1ce eTast1c1ty of demand,‘
“even though theoret1ca1 ana]ys1s cTearTy underscores the necess1ty of expT1c1ty

_account1ng for demand e]ast1c1t1es before any systemat1c re]at10nsh1p between

a key structure eTement such as concentrat1on and performance can be 1nferred :

[6 7, 15, 22 23]

re
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It is the burpdée'bf this'baper'to’exémfne'the 1mp0rtante‘of the basic

f

‘important structure,- conduct, and performance variables (concentration,'

I
!
empirical_questiOns-raised above. A sihu]taneous"equation model of three o
. o v :
advertising intensity, and profitabi]ity) js developed and estimated. The
model is further deﬁﬁgned to 1hcorporate and evaluate the 1mportahc¢‘of' J
international trade considerations and differentials in price e]astfcities i
of demand_in inf1uencihg industrial orgénization1reléti6nships.i The organization
of the‘papgr_i$ aé*fo]]owéz in Section I the.speéif{cation'problems are: | |
discdssed in_&ét611;375ection I1 describes the theoretica1kand_embi?fca] model.',ji
In Sectidn II1 the reéu]ts‘Of theﬂestimation of the model, applied to thé u.s.
food processing sectdr, are-presehted.' Finally, the general conclusions of the

study are:presentednin Section IV.
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. ’SRECIFICATIONfPROBLEMS’INMPREVIQUSdSTUDIES

S1mu1tane1ty 1n Industr1a1 Organ1zat1on Re]at1onsh1ps

performance but at the Same t1me, market conduct and performance are likely.

\1nc1ude some measure of advertis1ng 1ntens1ty as a structura] var1ab]e Th1s ' =

| causathn’may:run thefother'wayi[24 :27j<';That"i55 higher profit rates induce

,greater advert1s1ng 1ntens1ty, s1nce, ceter1s par1bus, the h1gher the profit

‘A large 11terature has a]réady been accumu]ated ut111z1ng single equat1on
techn1ques to. test 1ndustr1a1 organ1zat1on hypotheses, but recent theoret1ca1 .
and emp1r1ca1 deve]opments 1nd1cate that re]at1onsh1ps between market structure, o
conduct’ and performance shou]d be cast w1th1n K s1mu1taneous equat1on framework L . : 'j

These stud1es suggest not on]y that market structure may 1nf1uence conduct and

torfeedback and‘1nf]uence market structure. For example, in most studies of

the relationship between'structUre"and:profitabiTity 1t has been customary»to

fo]]ows the trad1t1ona1 hypothes1s that some combination of brand ]oya]ty
1nduced by advert1s1ng and econom1es of scale 1n advert1s1ng, resu]t in a. |
product d1fferent1at1on barr1er to entry wh1ch a]]ows estab11shed f1rms to
ach1eve and ma1nta1n h1gher prof1t rates The c]ear 1mp11cat1on of th1s k1nd |

of mode] 1s that advert1s1ng 1ntens1ty determ1nes prof1tab111ty [5 9, 32].

Yet;-recentftheoret1ca1 work.concern1ng optimal advert1s1ng strategy suggest

rate per un1t of sa]es, the more worthwh1]e 1t becomes to advert1se in order

to capture an add1t1ona1 unit of. sa]es - oo fA o a ’[
K

We are therefore confronted w1th two contrast1ng theoret1ca1 hypothesest
that advert1s1ng 1eads to h1gher prof1ts and, in turn h1gh prof1ts 1ead to -

more advert1s1ng But once 1t is recogn1zed that ‘the direction of causation may -
run both ways then an& corre]at10n obta1ned between pr0f1ts and advert1s1ng
w1th1n a single equat1on model prov1des no 1nformat1on as to whether h1gh

advert1s1ng creates h1gh prof1ts h1gh prof1ts ]ead to high advert1s1ng or both

~

11nes of causat1on occur S1mu1taneous1y



=
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Similar problems of~potentia1"simu1taneity exist in other'industria1

'forganiéatiOn re]ationships such-as that betweenfadvertisfng and industry

‘ concentration< One 11ne of reason1ng suggest5that concentrat1on st1mu1ates

advert1s1ng Th1s argument 1s based upon the presence of advert1s1ng
externa11t1es where overa]] 1ndustry demand. a]ong w1th demand for an fs
individual f1rm S prodUct increase in. response to advert1s1ng expend1tures
[5, » 27]. To the extént that these externa]1t1es ex1st h1gher 1evels
of concentrat1on shou]d generate h1gher 1evels of advert1s1ng s1nce the
]arger a f1rm S market share the greater the proport1on of the external

1ndustry effects and hence the benef1ts of advert1s1ng, the f1rm is ]1ke1y

“to be ab]e to 1nterna]1ze

A second view ma1nta1ns that 1t is. advertis1ng wh1ch leads to 1ncreased

jconcentrat1on [9 14] Th1s conc]us1on 1s based on the ex1stence of potent1a1]y :

substant1a] econom1es of sca]e in advert1s1ng and the poss1b1]1ty that advert1s1ng' ‘
act1v1ty creates barr1ers to entry we are,,therefore, confronted w1th the
expectat10n that concentrat1on and advert1s1ng may be casually 1nterre]ated
and the d1ff1cu1ty of 1nterpret1ng s1ng]e equat1on corre]at1ons between the two.

~ The above arguments 1ead to the conc]us1on that three variables of
cons1derab1e 1nterest w1th1n the trad1t1ona] structure conduct- performance
parad1gm (advert1s1ng, prof1ts‘and concentratnon) shouhd be.v1ewed as mutua11y
1nterdependent Thfs implies that'a11 threevshould be cOnsfdered as jointly
determ1ned endogenous var1ab]es within a - System'of simuTtaneous equations,
and that s1ng1e equat1ons mode]s are 1nappropr1ate for hypotheses test1ng For
th1s reason we deve]op a three equat1on mode] in which profits, concentrat1on, and
advert1s1ng are cons1dered Jo1nt]y determ1ned The mode]l wh1ch is specified in

deta11 1ater “takes the genera] form prov1ded below:

(1.1) PMG = f( CR,‘AD, X)
(I.2) AD = f( CR, PMG, Y)
= f(AD, 2)

(1.3). CR




where PMG 1s prof1tab111ty, AD 1s advert1s1ng 1ntens1ty, CR is se]]er concentrat1on

nd X Y, and Z are . vectors of exogoneous var1ab1es.

.
Pr1ce E]ast1c1ty of Demand L ' 1', | j Af"}. - - L _ t
In addition to the prob]ems re]at1ng to the s1mu1tane1ty in structure,,.
vconduct, and performance re]at1onsh1ps, a number of other spec1f1cat1on y - ' = ;f
improvements have recent]y been suggested One of the most 1mportant of

these is the account1ng for 1nter—1ndustry d1fferent1a]s 1n prlce e]ast1c1ty o

of demand in structure proflts equat1ons [5 6, 7, 22, 23]

e V1rtua]]y a]] pr1or emp1r1ca] stud1es of the re]at1onsh1p between market o ﬂ

structure and prof1tshaye neg]ected the existence of 1nter-1ndustry d1fferent1als

1n pr1ce e1ast1c1ty of demand and the ro]e of demand e]ast1c1ty as a structura]

7 varlable 2 This® om1ss1on, however, is not Just1f1ed by e1ther the: underiying

-theoret1ca1 mode]s, or the ava11ab1e emp1r1ca1 ev1dence [1, 10]- The . theoret1ca1

1mportance of pr1ce e]ast1c1ty of demand can be c1ar1f1ed by reference to the

familar profit mximizing price-marginal cost relationship -~

(1.) P=MC =1
T g

where ne 1s the pr1ce e1ast1c1ty of demand for ‘the f1rm s product If, as is L

common]y assumed concentrat1on fac111tates co]]ect1ve action by firms and

’ }y1e1ds carte] like - pr1c1ng, then it is easy to show that the elasticity’ of

»demand for the k Targest f1rms (nk), and hence the profit max1m1z1ng pr1ce— !

_ marg1na1 cost Spread depends upon the market price e]ast1c1ty of demand (n )s
the share of the market controlled by the k ]argest firms, (Sk) and the output
_ response of rivals to the k largest f1rms pr1c1ng dec1s1ons (E ) Let Qk’ Q

~ and Qr represent the levels of the k largest firms output, market output and




rivals output respecttVe]y. Then e]astictty of demand‘facing the k largest |

fms is -
S do. - ( dQ) ' d /.' dQ‘I
(1.5) = = (F) %;) .- Q’“ » @k). - - 2 TrE T

If Sk and S represent the market shares of the k 1ead1ng firms' and the1r r1va]s,

‘iand_E is def1ned as’ (-——)(—-0 then (I. 5) above can be expressed as

n S 'n +E(l-S)
U . _ry _.m___r k ©
(1.6) oy =75, +E() = 5,

Subst1tut1ng nOwa express1on (I 6) 1nto (I 4) we - obta1n the pr0f1t max1m1z1ng

pr1ce marg1na] cost re]at10nsh1p for the k largest f1r'ms3

@) pemc 1 S | -
o - TP —'nk~nm+Er(lfsk7 ~ '

e

’:?Equation‘(I,7)rbnoyides-a clear'implication for'the'likely empirtcal‘r
nelationshipibetween measures of concentratiOn (S, ) -and protitabi]ity.
’Spec1f1ca]]y, it indicates that one should not expect to isolate a systematic
relat10nsh1p between concentrat1on rat1os and profits, unless the market price
~elasticity of demand across a]l 1ndustr1es stud1ed is 1dent1ca1 Since ava11ab1e
‘emp1r1ca1 ev1dence would 1nd1cate th1s is not the case the omission of price
elast1c1ty of demand var1ab1es in cross- sect1on prof1tab111ty stud1es results 1n
» 1mproper1y spec1f1ed mode]s | |
| Even apart from the purely theoret1ca] mode] presented above, pr1ce

‘elast1c1ty of demand should relnforce some of the non compet1t1ve aspects of




f

market structure as they are convent10na11y measured For examp]e, wh11e 1t 1s‘.
true that any firm must cons1der the reaction of r1vals to 1ts pr1ce cuts, the
» potent1a1 risk assoc1ated w1th pr1ce exper1mentat1on is smaller in 1ndustr1es ’
with pr1ce e]ast1c demand s1nce overall 1ndustry sa]es would be expected to
s1gn1f1cant1y 1ncrease even 1f r1vals u]t1mate]y fol]ow su1t Thus, given the
1eve1 of concentrat10n, the degree of f1rm 1nterdependence and the ab111ty to
ma1nta1n tac1t price agreements is 11ke1y to be h1gher 1n 1ndustr1es w1th

re]at1ve1y pr1ce 1ne]ast1c demand F1na11y, any entry barr1ers attr1butab1e

to econom1es of sca]e become more cr1t1ca1 at a 1ower percentage of 1ndustry

output as- market demand becomes more 1ne1ast1c

Thus, pr1ce e]ast1c1ty of demand 1s a theoret1ca11y 1mportant structura]

var1ab1e and part1cu1ar1y 50, in stud1es of the re]at1on between prof1ts and

concentrat10n.

Import Compet1t1on, Export1ng and IndustryJProf1tab111ty \

F1na11y, recent theoret1ca1 and empirical results {3, 19’ 20] indicate
that 1mprovements in spec1f1cat1on can be realized by exp]1c1t]y 1ncorporat1ng
| fore1gn trade variables in structure prof1t models. For example, the market powerf
usua]]y associated with h1gh1y concentrated industries can be seriously overstated
if f1rms in these 1ndustr1es face s1gn1f1cant degrees of actua] or potent1a1
import compet1t1on In effect, {mport. compet1t1on increases the number of firms
within an 1ndustry and dilutes the degree of domest1c se]]er concentrat1on
Therefore g1ven any level of domest1c concentrat1on pr1ces and prof1ts ought |
to be c]oser to competitive levels in 1ndustr1es fac1ng c]ose compet1t1on from

fore1gn supp11ers




Export1ng shou]d a]so affect the performance of firms in the domestic

market, but no unambjguous re]at1onsh1p can be theoretrca]]y der1ved Caves [3]

has shown that for aﬁmonopo]ist who 1is unab1e.t6 price discriminate 1nterj
nationally; the'existence of export markets can result in domestic prictnj
outcomes which are c1oser td competitive‘]eve1s He has further argued that
this result is equa]]y p]aus1b]e in the context of o]1gopo]y, since expansion
1nto fore1gn markets may render se]]ers less consc1ous of the1r mutua] inter-

| dependence in the domest1c market The 1mp11cat1on of th1s argument is that
given the cond1t1ons of domest1c market structure such as the degree of seller
concentrat1on, those 1ndustr1es re]ytng more heav11y upon fore1gn markets for
sales shou]d exper1ence Tower prof1tab111ty This argument,rhowever, needs

mod1f1cat1on if domest1c firms are ab]e to engage in international pr1ce :

‘dlscr1m]nat1on Under ‘this condition, and assuming the 11ke]y case of a more

eiastic demand in the foreign market, then those 1ndustr1es which have expanded

into export markets w11] experience higher rather than lower profxts

~ Since industries differ in respect to the importance of import
competition and the extent to which they export, ‘any empirical analysis which
includes only domestic elements of market structure provides an incomplete

representation of market conditiens within industries.
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| L. THE MODEL
< In this sect1on the s1mu1taneous eguat1on mode] presented ear11er o
(equations (I 1), (I. 2) and (I.3) ) 1s specified in detail. -The price
' e]a°t1c1ty of demand and 1nternat1ona1 trade var1ab1es are 1nc1uded a]ong
with: other exogenous var1ab1es to exp1a1n concentrat1on, prof1ts, and
advert1s1ng |

'The Concentration Equat1on

A Targe number of factors have been c1ted as 1nf]uenc1ng the observed
degree of concentrat1on w1th1n an 1ndustry ' The most prevaTent hypotheses'
suggest that concentrat1on depends cr1t1ca11y upon the number of f1rms in- . _ - f
the 1ndustry, opt1ma] firm.size 1n reTat1on to the size of the market (i.e. - | A é
the extent of econom1es of scaTe), and the degree of barr1ers'to entry~.4 \:’;‘ . ' %
k Therefore, in exp]a1n1ng ‘the four—f1rm seller concentrat1on rat1o (CR) the
f1rst var1ab]e 1nc1uded in the equat1on was the number of f1rms 1n each e _
1ndustry (NF). ' | o . .

Slnce'most scaTe economies in production are apparently obtained at the

p]ant Tevel, a var1ab1e measur1ng p]ant scale economies was ut111zed in the

concentrat1on equat1on (ESD) This s a dummy var1ab1e based upon the fam1]ar
‘Commanor and Wilson [5] measure of the average p]ant size among the Targest
p]ants account1ng for 50% of industry output divided by . tota] jndustry output.
Industr1es with scale economies above the average for the samp]e were ass1gned a
va]ue of one wh11e those beTow were assigned a va]ue of zero The dummy | 3,5
variable as opposed to the actual number was ut111zed in order to m1n1m1ze the |
| spur1ous corre]at1on wh1ch arises between th1s variable and the concentrat1on '

rat1o.5.



BT
: Two add1t1ona1 var1ab1es were 1nc]uded in the equat1on in order to

account for potent1a] barr1ers to entry ar1s1ng from either advertls1ng .
*1ntens1tykor h]gh-cap1ta1 requ1rements The advert1s1ng 1ntens1ty var1ab1e~was
the advertisfno to‘sa]es ratio (Ad/S) for each 1ndustry in the sample. Ihe
‘ he1ght of cap1ta1 requ1rements (KR) was measured as the do]]ar va]ue of gross
»f1xed assets requ1red by a p]ant of m1n1mum eff1c1ent s1ze |

The resu1t1ng concentrat1on equat1on w1th the expected s1gns 1nd1cated

6 _

below is exp]anatory var1ab1e is thus:

(II.]) CR ='f1»(KR5.Ad/S, ESD, NF )
+ o+ o+ -

The Prof1t Equat1on

The measure of prof1tab111ty 1n the prof1t equat1on was. the pr1cee
costmmarg1n (PMG),?, The ch01ce_ofvthe.marg1n as the prof1t var1ab]e‘was
- predicated upon a number of factors | First"sfncejit approximates a rate
'of return on sa]es measure, it const1tutes the profit concept wh1ch accord1ng
to- theory should be d1rect]y re]ated to price e]ast1c1ty of demand and
_advert1s1ng 1ntens1ty : Moreover, 1t can be est1mated d1rect1y from Census
data at the four-d1g1t 1eve1 thus avo1d1ng a number of aggregrat1on and
account1ng prob]ems wh1ch ar1se when using: e1ther Interna] Revenue Serv1ce
or 1nd1v1dua1 f1rm data 8 .
S1nce gross cap1ta1 costs are included in the margin, it~is necessary'
to_inc]ude a variab]e whi ch accounts‘and corrects’for differences in capttai
intensity~across'industries‘.-The'capital output’ ratio (K/S)vaeasured,as<the‘.;Qk'
book va]ue of deprec1ab1e assets divided by value of shipments, was therefore included
in the equation. Recogn1t1on of mutual 1nterdependence and/or co]]us1on by f1rms
A inranrindustry should a]]ow the achievement of higher margins. Theoret1ca]1y,
then, h1gher levels or. se]]er concentrat1on -through e1ther 1ncreas1ng the degree
of 1nterdependence or. the effect1veness -of collusion (1 e reduc1ng the cost of

co]]us1oﬁ) shou]d resu]t in higher profit margins. The four-firm concentration
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ratio (CR) was thus included in the profit equation. |

An 1mp11c1t assumpt1on regard1ng the published concentrat1on rat1os
is that markets are nat1ona1 1n scope A number of - 1ndustr1es, however, are |
more proper]y c]ass1f1ed as- reg1ona1 or 10ca1 in nature In:order to.account
forndlfferences in the geographTC'deferencess1n the d1mensions of some
industries in_a'samplg; a dummy vartab]efwas constructed from information
presented by Schuartzmen and Bodoff‘[25],and Siegfried and Grawe [26] to '
distinguish regiona]%and_lopal markets, The regiona] dummy:(RD) was constructed
to take'the va]ue ot:one it‘the industry were regiona] or ]oeal in nature; and
a va]ue of Zero- other—w1se . o _ | }

Two market character1st1cs, pr1ce e]ast1c1ty of demand (EL);and growth
‘rate jnioutput (GVS) were a]so 1nc1uded in. the profit equat1on Lower:abso]ute
vaiue of,demand_e]ast1¢1ty_shou1d_resu]t in thher margins.. Unfortunate]y |
estimates of demandje1asticity were not available. 'NonethelesS' w1th1n the "‘
food proceSS1ng sector, suff1c1ent data were available to make 1ndependent
.est1mates of demand e]ast1c1ty ? The absolute va]ues of the coefficents
obta1ned from the 1ndependent estimation of elasticities were then 1ntroduced
into the equation and are expected to be 1nverse]y related to margins.

Growth in output ispexpected to influence margins in a positive direetion.
Growth in output ts ref]ective of increases in product demand, decreases. in |
cost conditfons,'or some combination of the two Reductions in cost conditions
'shou]d 1ead d1rect1y to greater marg1ns wh11e 1ncrease in demand shou]d ultimately
do 11kew1se, via 1ncreases in product pr1ces or reduct1ons in un1t cost due to )
1mproved capac1ty ut111zat1on The growth var1ab]e was measured as the percentage
change 1n nom1na1 va]ue of sh1pments over the six year period preceed1ng the year

!

in wh1ch the margin was measured.
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‘Maintainable prcfit mérgins should also be higher in situétions wﬁere

- barriers to entry, attributable to either advertising intensity or seﬁ]e
requirements éxist. The advertising to sa]esSrafio (Ad/S) and the economfes
of scale dummy (ESD)_yar{able were thus also entered into the profit equation
- to account for potential barriers from the above sources. |

Finally, profit m@rgins are expected to be influenced by international

trade factors. To account for potentia] import competitioh and exporting

éctivity the ratios of current imports and exports to domestic value of shipments

(M/$, X%/S).were included in the equation.'C

Therefore, the resulting profit equation and expected<signs‘are;
, ( CR, K/S, GVS, Ad/S, EL, RD, ESD; X/S, W/S )

(I11.2) PMG = f
’ L+ o+ + -+ o+ 7 -

The Advertising Equation '

Fo1]owing the work of Schmalensee [24] and Commanor and Wilson [5],
the profit margin was included as a determinant of advertising intensity.
If profits affect advertising ih the manner the above models bredict, it
is expected higher margins wou]d,indyée higher advertising intensify.

, Seller concentration was also .included in the advertising equation.
It is expected that concentration should exert a positive influence upon
advertising intensity because incréases in market share allow firms to
internalize a greater proportion of'the industry—wide effects associated
with adveftisihg. Fukthérmore, in 1ndustfies tending toward oiigdboly,
advertising may become the main instrument 6f rivalry as oppbsed to price
competition.

The two market demand variab]esegfowth in output and elasticity of_.

demand were also included in the advertising equation. A positive association
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- S , y .
is expected between advertising and growth First rapid growth often imp]ies
the introduction of new products Wh1Ch, genera]iy, are heav11y advertised
Moreover, when demand is grow1ng, profits are ]1ke1y to be avaiiable to finance
‘further marketing and advertising effort. : -

Since the ear]y work of Dorfman and Steiner [8] 1t has been recognized
that advertising shou]d be 1nf1uenced by price e]asti01ty of demand. The1r well
known resu]t for the monopo]y case, 1mp11es that for any given re]ationship
between advertising and 1ts affect upon sales, the optimum advertising to sa]es

ratio is 1nverse]y re]ated to price e1ast1c1ty of demand It is difficu]t,

however to generaiize this ru]e to market structures out51de the pure monopo]y ,

s mode] For examp]e, in cases other than monopo]y, differences arise between an

' 1nd1v1dua] firm s demand e]ast1c1ty and the market price e]ast1c1ty Low market .

price e]ast1c1ty may or may not 1mp]y ]ow 1nd1v1dua1 firm e1astic1t1es

Compounding the issue is the fact that the marginal returns from advertising
may7themse1ves depend upon, market’elasticity of demand. If, for instance,
market demand is . a]ready price 1ne1ast1c, then the margina] returns to .
advertising may be 1ow compared to cases where market demand is elastic.

For these reasons, the overall direction of impact of demand‘eiast1c1ty on
advertising cannot be determined a priori. B

A final variab]e}in the advertising equation was a dummyddesigned to

distinguish consumer goods from producer goods industries.(CRD),, Since,consumer;ﬁ .

goods appear to be more differentiable through advertising, and because
advertising, as opposed to direct sales, is likely to be a more effective
means of reaching potential buyers in these industries, it is expected that

advertising intensity would be higher in consumer goods industries. The dummy




1,

was constructed such that consumer goods industries were assigned a value of

one and producer goods industries a value of zero. Delineation of consumer

and producer goods was based uhon Ornstein's calculations [18] of the pércentage.

of 1ndustry output a110cated to f1na1 demand as opposed to intermediate -sales. 1

Thus, the advert1s1ng equat1on and expected signs are

(11.3) Ad/S = f3 (CR, PMG, GVS, EL, CPD )
I TR T R
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I11. MODEL ESTIMATION AND RESULTS
. | | ! ! .

In the three quation mode]l presentéd,earliér, advertising appears in both
thelprofit margin ahd cbncentration eqUationsa‘cdncenfration‘in the margin andv
advertising equation, and\margins in the advertising'equation. Thus it is
necessaky}to treat all three variables as endogeneoué whose values are joint]y

determined in the simu1tanebus equation system consisting of equations (II.1),

(II1.2), and (II.3). Each equation in the system,'accbrding to the order condition

for identifiability, is oVer-idéntified{ Moreover, the accounting re]ationship
between profit margjns_and advertising,intensity results in contemporaneous
correlation of errors aéroSs equations. Since the profit margfn is measured y
~gross of advert{sing; transitory variations in advertisjng:are corre]ated.with
profit margins. Indeea, the corre]ation of errors across the two equations is
.49, TherefOre, the_éstimdtioh procedure choosen was three-stage least squares
(35L5). 12

The industry samp]e,utilized in the estimat%on_of the model consisted of the‘
47 U.S. food processing'industrieé defined by the Census at the four4digit level

13 The time periods studied were the years 1967 and 1972.. The

of aggregration.
food processfng'sectdr was chosen primarily due to the'constraint'of identifying
an fndusthy group with sqffipient data to estimate price elasticities of demand.
Moreover, the food prOcessing:sector,distinguishes itself not only in its
importance relative fo’tota] manufacturing activity, but also as an area of
current public concern. | |

The 3SLS estimation results for 1967 and 1972 are presented in Table 1.
The values in parenthesés underneath each coefficient estimate are "t" values.
It should be noted, of course, that the "t" values generéted from fhe 3SLS

procedure are only ‘asymptotically valid. With this in mind, it can be seen from

Table 1 that most coefficients appear statistically significant and conform in



-

©TABLE 1 = 3SLS REGRESSION RESULTS:

1967 and 1972

(t - :ratios;in ‘parentheses)

Dependeht Con- A\ AN A ‘ . o ‘
Variable stant  CR K/s. KR - PME - Gvs  Ad/S T EL RD CPD  ESD  NF XS - M/S
1967
PMG . -6.04  .303 8.0 Lt o8s 202 -1 462 .537.- -~ -.07.  .005
C(.798)  (2.51) (2.08) . (2.12) (3.94) (2.3) (1.74) (.184) (1.34)  (.060)
- Ad/S -2.89  .055 101 -.003 006 1.93
(1.42) (1.98) (1.88) (.187) - (L322) (2.58)
R 33.9] 2,71 . o 2.44 F | 13.80  -.006
S (11.8) (1.72) (3.20) SR (3.75)  (3.59)
1972
PMG -8.89  .418  5.67 - .. .08 - 1.14 -.13 7.03 . . 1.41  .-781  -.081
| (.928)  (3.28) (1.26) . - (1.82) (1.86) (2.44) (2.27) S (.482) o (1.76)  (.611)
Ad/S -4.17 046 102 .010 - ¢ 001 ©2.01
©(1.89)  (1.60) (1.65) (.678) (.023) (2.45)"
CR 38.40 . 2.64 T8 13.99  =.010
(12.35) (1.53) B - (2.08) (3.60) (4.17)




- a,1nterest S1nce advert1s1ng expend1tures are included in the gross. marg1n , one

7

1 Sign'tovtheoretical expectation Since the resu]ts for 1967 and 1972 are s1m11ar,

: the 1nterpretat1on of the resu]ts w111 be 11m1ted to the 1967 estlmates 14
The'results from the est1mated mode] g1ve cons1derab1e support to the

hypothes1zed 1nterre]at1onsh1ps “and feedback effects between marg1ns,,concentrat10n

_”and advertls1ng For examp]e, the resu]ts 1nd1cate that advertls1ng 1ntens1ty

| does exert a s1gn1f1cant affect upon prof1t marg1ns, but at the same t1me higher

"marg1ns are. seen to feedback and exert a- stat1st1ca11y s1gn1f1cant 1mpact on

advert1s1ng 1ntens]ty, :Sjm1}ar1y, concentrat1qn d1sp1ays a»stat1st1ca]]y

sfgnificant effect'on'bpth profit margins'and advertising'intensity, while

~ h1gher advert1s1ng 1ntens1ty results 1n s1gn1f1cant]y higher 1evels of concentrat1on

"The va]ue of the advert1s1ng coeff1c1ent in the marg1n equat1on is of part1cu1ar

wou]d expect that the coeff1c1ent for the advert1s1ng to sales. rat1o shou]d

approach one, even if advertising yielded no barrier effect. The value of the -

advert1s1ng coeff1c1ent turns out to be 2.02 and is. greater than one by sllghtly

more than two standard errors. Tak1ng this result in con3unct1on w1th the a]ready

" noted slgn1f1cant effect of advertising on«concentrat1on, suggests that high
advertising intensity,'at 1east Within~the food processing sector,'does act as a
. barrier to entry. This result is in accordance with that found by the FTC in a
much ‘earlier Study qf the food sector [9], and lends further support to the
‘impbrtance of‘adrertising‘and product differentiation»jnvaffectjng concentraticn
in consumer;gcddsvindustries as suggested by Mueller and Hamm [14]3 o

R V1ew1ng each equat1on 1ndependent]y also yields some 1nterest1ng results.
'Look1ng first at the margin equat1on, the most str1k1ng f1nd1ng is the s1gn1f1cance
of the market pr1ce e]ast1c1ty of demand in affect1ng marg1ns Pr1ce e]ast1c1ty
,15’ therefbre,,found to be an 1mpprtant structural varqab]e affecting inter- .

industry dffferentia1s in price-cost margins. The value of the estimated



coefficient fOr thevelasticity variable imp]ies that'roughly af10% deérease fn s

1demand e1ast1c1ty is assoc1ated ceter1s par1bus w1th 1% 1ncrease in profit

(marg1ns The concentrat1on rat1o, growth in demand, cap]ta1 1nten51ty, and the '

reg1ona] market dummy a1so are smgn1f1cant in the prof1t equat1on and
: dlsplay the expected s1gns |
The 1nc1us1on of the fore1gn trade varlables, however, d1d not seem to’ i'
'add much in the prof1t equat1on Theg]mport share var1ab1e, for exampje,¢1s
not s1gn1f1cant and d1sp1ays an unexpected'posftive sign~ Contrary-to resu]ts‘
obta1ned in other stud1es of manufacturlng 1ndustr1es, th1s suggest that 1mport
' compet1t1on has had 11tt1e 1mpact in affect1ng prof1tab111ty of domest1c f1rms
The_djfferlngvresuTts found}here probab]y ref]ect some spec1al aspects of the
U'S food7processtng sector Many. 1ndustr1es w1th1n the sector, for 1nstance,
are h1gh1y protected via tar1ffs ‘quotas, and government 1nspect1on standards [33]
'Thus, in many - of the 1ndustr1es v1rtua11y no 1mports entered at a11 wh1ch
apparent]y rendered 1mport compet1t1on 1neffectua1 dn. 1nf1uenc1ng domest1c f;.,‘
PrOthS ]5 The.. resuTts for ‘the export share var1ab]e were- s11ght1y better
'The export1ng var1ab]e d1sp]ays a negative sign and is marginally. s1gn1f1cant
via a one—ta1] test~ Thus , some 11m1ted support is prov1ded to Caves' conjecture,
that~ expans1on into export markets resu]ts 1n more compet1t1ve outcomes in the
domest1c market. v - » J
W1th regard to the advert1s1ng equat1on aga1n most of the var1ab]es are
}s1gn1f1cant and have coeff1c1ents w1th appropr1ate s1gns Advert1s1ng 1ntens1ty
is seen to 1ncrease 1n response to h1gher profit marg1ns as predicted by
Schma]ensee [24] S1nce prof1t margins are measured gross of advert1s1ng,the
| coeff1c1ent on the marg1n ‘variable should not be 1nterpreted as suggest1ng that
>10 cents on every do]]ar of net prof1ts (prof1ts m1nus advert1s1ng expend1tures)

1s a]]ocated to advert1s1ng Rather, s1nce the average advert1s1ng to sa]es

sl
e

e
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rat1o for the samp]e 1s approx1mate1y 2.9 percent, a more accurate 1nterpretat1on

wou]d be that an 1ncrease 1n net prof1ts of $1 is assoc1ated with an 1ncrease in

madvertms1ng of about 7 cents

S

The coeff1c1ent for the concentration rat1o was p051t1ve and sign1f1cant

suggest1ng that 1ncrease51n tndustry concentrat1on do resu]t 1n greater
/-

- advert1s1ng 1nten$1ty A1so, as expected advertis1ng 1ntensity was found to

be greater in consumer as opposed to producer goods 1ndustr1es. F1nal1y,_'
ne1ther growth 1n demand _nor. market pr1ce e]ast1c1ty, had a s1gn1f1cant
1nf1uence upon advert1s1ng ';} 7 ‘
The 1ast est1mated re]at1onsh1p of the. mode] was the concentrat1on equat1on

A]] var1ab1es 1n the equat1on are stat1st1ca11y s1gn1f1cant and haVe the
hypothes1zed s1gns As expected concentration 1s found to be 1nverse1y-re1ated
. to the number of f1rms in the?industry Higher ]eve]s of advert1s1ng 1ntens1ty 1ead
to higher ]eveTShof'concentration ' Eva]uated at mean values, the coeff1c1ent
for the advert1s1ng to sa]es ratio suggests that a 10 percent 1ncrease in
advert1s1ng 1ntens1ty 1s assoc1ated with approx1mate1y al.b percent 1ncrease
1n,concentrat1on ‘F1na11y, concentration is found to be pos1t1ve1y 1nf1uenced
: by.piant economies of sca]e and cap1ta1 requ1rements. Var1ous sources of

’barr1ers to entry are thus ‘seen to. be 1mportant in determining the level of

1ndustry se]]er concentrat1on




- IV. CONCLUSIONS

Prev1ous emp1r1ca1 studies of 1ndustr1a1 organization have tended to 1gnore

the s1mu1taneous nature of the re1at1onsh1ps between prof1tab111ty, adverti51ng

f ' and 1ndustry concentrat1on Th1s study has taken exp11c1t account of this N

. s1mu]tane1ty by spec1fy1ng and est1mat1ng a s1mu]taneous equation mode1'of
"prof1ts, advert1s1ng, and concentrat1on ‘The'mode1 Was estimated Via three
"stage ]east squares ut11121ng data for the u. S food process1ng sector for the

years 1967 and 1972. - In add1t1on, the econometr1c model was des1gned to.

N 1nc1ude the often om1tted structura] var1ab1es of price e1ast1c1ty of demand

. and 1nternat1ona1 trade

Severa] conc]us1ons emerge from the study. The results of the ' »
stat1st1ca1 est1mat1on of the mode] 1nd1cate that, w1th1n Uu.s.- food proce551ng
1ndustr1es se]]er concentrat1on is an important structural var1ab1e in. affect1ng
both the prof1tab111ty and advert1s1ng 1ntens1ty of 1ndustr1es Further,‘
‘advert1s1ng 1ntens1ty apparent]y does constltute a barr1er to entry which &1e1ds
both h1gher prof1ts and h1gher levels of 1ndustry concentrat1on At the Same
t1me, h1gher prof1ts and concentrat1on seem to feedback and generate h1gher

degrees of ‘advertising’ 1ntens1ty

The results for the fore1gn trade variables 1nd1cate the limited role

. of 1nternat1ona1 trade in 1nf]uenc1ng the compet1t1ve cond1t1ons in the U. S

food process1ng sector Import compet1t1on appeared not to(be suff1c1ent1y
strong to affect 1ndustry prof1tab1l1ty Some evidence didzsurface‘.however,
. that expans1on of markets through export1ng has lead to more compet1t1ve :

: domest1csresu1tsi_ F1na11y, the,resu]ts concern1ng market pr1ce e]ast1c1tonf
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demand confirmed the\theoretica1 importance of this variable as an element

of market structure . PR

In genera]s our resuTts suggest that further ana]ys1s of the structure

conduct performance re1at1onsh1p should be couched in" terms of a simu]taneous |

\"equat1on framework and further effort shou]d be made in ana]yz1ng the role of.

‘[1nternaf1ona1 trade and var1at1ons in demand e1ast1c1t1es for more comprehens1ve

Jndustry,samp}es.




FOOTNOTES

*F1nanc1a1 support for th1s prOJect was received from the Center for Internat1ona1
Studies at the Un1vers1ty of M1ssour1 - St Lou1s° We are 1ndebted to Angelos .

Pagoulatgs-for helpful comments.

1. A comprehens1ve survey of prof1tab111ty stud1es can be found 1n Weiss [32].
For summaries of stud1es concerning the determ1nants of advert1s1ng and

concentration see: 0rnste1n [17, 18].
2. A notable'exception is Comandr and Wilsonf[s].
3. For_a sjmi]ar'proof:see: Saving 23] and Cow]ing [6,h7].

4. BAn excellent survey of the various theories of the determ1nants of "

concentrat1on can be found in 0rnste1n et al, [17]

5. The CemmanprQWflsQn meaSure qfﬁefficient'plant;size can‘be calcu]ated as .5
tjmes the'reciproca1hef the number of 1argest p]antsjrequired to acc0unt for
one half of industry output It is thus h1gh1y corre]ated w1th ]eve]s of

| p1ant cdncentratiOn. S1nce p]ant concentrat1on is h1gh]y corre]ated w1th
firm concentrat1on, even in situations where 1ittle or no var1at1ons ex1st
~dn relative scale economies ,some -spurious correlation occurs between

_concentration and minimum efficient plant size.

6. The-data‘used to calculate concentration, number of firms and plant economies
| of scale were obta1ned from the Census of Manufactures [30] Gross fixed
va]ue of cap1ta] was obta1ned from the Annual Survey of Manufactures Finally,
the advert1s1ng to sa1es ratios are those presented by Ornstein [18] wh1ch
are ca]cu1ated from the U. S Input Output tables at the four-digit level of

aggregrat1on.




From Census data the margin is calculated as: value added - payroll - rentals
: + value of shipments

The merits of the price-cost.margin as oppbsed to other profit measures
are more thoroughly discussed by Weiss [32]. The severity of the aggregration

problem on food pchessing industries is discussed in Imel and Helmberger [12].

The‘variabTe denoting price elasticity of demand was obtained from
regression'estimates of demand'equatiohs for the industries in our sample.
For eath indusfhy caﬁégory a consumer demand equation wasbestimated using
annual data forrtheA1952—75 period.v The only exceptions‘were tﬁe chewing
gﬁm (1957-75) and’soft drink (1960-75) industries where only a smaller
sample waé available. The general equation estimated was: |

i_ i
QU =a +a;p +aV

where:

Q? = an index of per capita consumption of goods in industry i (1967=100)

P! = an -index. of retail prices for goods in industry i deflated by the
retail food price index (1967=100)

Y =an ihdex of‘disposab]e personal income pef Capita deflated by the'
impTicit GNP deflator (1967=100)

- The estimated value of the price elasticity of demand was calculated as

EL1=31 (5i/ﬁi), wheke'ﬁi and Q' are the mean values of the two variables.

Data for the above variables were obtained from various Department of
Agriculture [28] and Department of Labor [31] publications. Our estimates

of demand e]ésticity were compared to estimates ca]cu1ated by Brandow [1] and
George and King [10]. While their estimates for a number of cases did not
conform to our industry classification, the general impression is that our own

results are very similar to theirs.




10.

11.

e,

13.

The va1ues for 1mport and export shares were obta1ned from [29] A more
comp]ete d1scuss1on of a]ternatlve measures of import compet1t1on and

export1ng.1ntens1ty.are prov1ded by Pagou]atos and Sorensen [19, 20];

Utilizing data from ‘the U.S. Input-Output Table, Ornstein considers
industries~whfcn'allocate 50% or more of‘their’output to final'demand
to const1tute consumer goods, wh11e those a]]ocat1ng less than 50%

to be producer type goods

Wh11e two-stage 1east squares cou]d provide cons1stent parameter est1mates,

the ex1stence of contemporaneous corre]at1on of errors across equations

_renders the two-stage est1mates 1neff1c1ent. Improvements in eff1c1ency can

}

- be achieved’under these circumstances with the three stage procedure. - For

ﬂexample,lsee ZeT]ner'andyThein [34] and Madanskyv [13].

The industries included in,this»study.(wjth,the 1972 S.I;C_'number in
parenthesis)=aref 1)-Meatpacking (2011);.2) Sausages and- other prepared
meats (2013);’3)‘Pou1try dressing (2016,'2017)5 4) Creamery Butter (2021);

5) Cheese (2022); 6) Condensed and evaporated milk (2023); 7) Ice cream

and ices (2024); g) Fluid milk (2026); 9) Canned specialities (2032); 10)

‘Canned fruits and vegetables (2033); 11)'Dried'and‘dehydrated_fruits and

vegetables (2034); iZ} Pick1es, sauces and salad dressings (2035); 13)

. Frozen fruits, vegetables, and juices (2037, 2038); 14) Flour and other.

grafn mill proddcts (2041); 15) Cereal breakfast foods’(2043);ﬂ16);Mi1]ed
rice and byprodUCts'(2044); 17) Blended and prepared flour (2045); 18) Wet
corn milling (2046); 19) Pet food (2047) ; -20) Prepared feeds (2048); 21)
Bread and bakery products (2051); 22)>Cookies and_crackers (2052); 23) Raw

Cane sugar (2061); 24) Sugar refining(2062, 2063); 25) Confectionery produtts

(2065)§’26) Chocolate and cocoalproducts (2066); 27) Chewing gum (2067);

28) Cottonseed 0il mills (2074); 29) soybean oi] mills (2075);’30) vegetable




4.

15.

0i1 mills (2076)3 31) Animal and marine fats and oils (2077); 32) Shortening,

table oils and margérine (2079); 33):Ma1t beveragés-(2082); 34). Malt (2083);

' 35) Wines, brandy and brandy spirits (2084); 36) Distilled liquor (2085);

37) Soft drinks (2086); 38) Flavoring extracts and syrups (2087); 39) Canned
and cured seafood (2091); 40) Fresh or frozen packaged fish (2092); 41)
Roasted coffee (2095); 42) Manufactured ice (2097); 43) Macaroni products

(2098) ; 44) Cigakettes (2111) 5 45) ngqrs'(2121); 46) Chewing and smoking

tobaéco and snuff (2131); 47) Tobacco stemming and redrying {2141).

Because advertising values are not yet available for 1972, the 1967 figures

were uysed in both years estimation.

Our finding conforms to the results of a number of studies done for specific
industrieé witﬁin the food‘processing sector, such as Novakovic and Thompson

[16].
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