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Abstract 

The evaluation of the impact of product-market interventions on the firm's 
performance has traditionally been based on sales-based measures of the firm's 
performance ignoring, among other things, the impact on the price of the 
firm's stock. However, in today's dynamic environment many managers a.re in
terested in evaluating the impact of product-market interventions on the 
firm's performance in the stock market. This paper de'JIIOnstrates the useful
ness of the time-event methodology from financial economics to assess the im
pact of prodUct-market interventions on the security prices of a firm's cot!l!lDn 
stocks. The approach is used to examine the effeets of Procter & Gamble's 
promotion of the American Dental Association endorsement of Crest on the secu
rity prices of Procter & Gamble and that of its major competitor, Colgate
Palmolive. 



1 • INTRODUCTION 

The marketing manager has to make decisions in an environment which is 

constantly changing with a number of interventions being caused by competi

tors' actions (e.g., patent infringement), change in government regulations 

(e.g., price decontrol), acts by irresponsible elements of the society (e.g., 

Tylenol case), and so on. These interventions will have an effect on the per

formance of the firm. As re.cent examples consider the Tylenol case, Texas 

Instruments' exit from home computers, IBM's entry to the home computer mar

ket, Rely rampons and toxic shock syndrome, EastDian Kodak's entry into instant 

photography, the Russian boycott of the Olympics, and the imposition of sub

stantial tar1ffs ort large motorcycles. If these interventions af.fe.ct the cur

rent as well as future cash flows of the firJ!IS involved, we expect that there 

will be impact on the firms' performance. 

One approach to the measurement of the time series effects on sales, 

profits, and market share of such market interventions has been introduced by 

Box and Tiao (1974) under the title "Intervention Analysis." Box and Tiao 

build from the foundation of Box-Jenkins (1976) univariate and transfer func

tion models, utilizing binary time series to represent the occurrence or non

occurrence of events which impact the real time series under consideration. 

An· earlier application of this approach in the marketing literature was re

ported by Wichern and Jones (1977) to examine the effects of Procter & 

Gamble 's promotion of the American Dental Association endorsement of Crest on 

the market shares of Crest and · Colgate dentifrice during the years 1958-1963. 

Sirtce then this approach has been used, for example, to study the impact of 

sudden increases in . advertising (Leone 1980), special events such as back

to-school and Christmas (Kapoor; Ma.dhok and Wu 1981), a strike (Hanssens 



1980), and patent infringement (Mahajan, Sharma:, and Wind 1984) on product 

sales. 
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In spite of its popularity, the intervention analysis approacll is not 

without limitations. The approacll is primarily data driven and ignores the 

process underlying the generation of the time series data. Furthermore, it 

ignores the impact of the intervention on the value of the firm, a conceptu

ally more satisfactory measure of performance. This can be especially 

troublesotl'le since market share and sales figures are not necessarily corre

lated with the value of the firm. For example, consider Texas Instruments' 

experience in the home computer business. When TI announced that they were 

exiting the home computer business the stock price actually rose in spite of 

the fact that TI was the market share leader. 

It should also be noted that most of the applications of intervention 

analysis dealing with the illlpact of market interventions have primarily fo

cused on sales or market share. as a performance measure. Given the high cor

relation between market share and accounting returns of performance (e.g., 

ROI) reported by PIMS, the use of sales based performance measures may be de

fendable. However, the use of accounting returns as performance measures in

troduces further conceptual problelDS alluded to earlier. Normatively, accord

ing to financial and econolllic theory, the objective of the management of the 

fir11l8 should be to maximize the value of the firm as represented by the market 

prices of the security. 'l'his was articulated by Rothschild (1979) as ''in to

day's envi rotUllent, many chief executives are desirous of improving their P /E 

ratio and appreciating the value of their stock." Hence, from both the the"" 

oretical and practical viewpoints, the impact of market interventions should 

be examined on the market value of the firm and not solely its market share or 

profitability measured by accounting numbers. The two types of measures of 
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performance are related (see, for example, Beaver, Kettles and Scholes 1970), 

but the correlation is far from perfect. The basic difference is that market 

value reflects the expectation of investors relative to the future performance 

of the firm (an ex ante measure) while sales based measures or accounting 

returns are essentially retrospective measures (ex post) of achieved perfor

mance. As a simple example of the difference consider the fact that the stock 

of some high technology firms in recent years have traded in the security mar

ket at high multiples of book value while consistently losing money. Such re

sults represent the expectation of investors that these firms would eventually 

be very profitable. 

To SUJD.; the reported applications on the assessment of the impact of mar

ket disturbances using intervention analysis have primarily utilized sales 

based measures of the firm's performance ignoring the process underlying the 

generation of the time series data. The objective of this paper is to suggest 

an altet'llative approach to examine the impact of market interventions on the 

firm's performance. More specifically, the paper demonstrates the usefulness 

of the time ... event methodology from financial economics to assess the impact of 

product market interventions on the firm's security marltet performance. Fol

lowing Wichern and Jones (1977), the suggested approach is used to examine the 

effects of Procter & Gamble's promotion of the American Dental Association 

(ADA) endorsement of Crest on the security prices of Procter & Gamble and that 

of its major competitor, Colgate-Palmoli'fe. Although any of the market inter

ventions discussed earlier could have been used to illustrate the approach, 

the decision to use the Crest-Colgate situation was based on our desire to 

compare our results with those reported by Wichern and Jones (1977). 

The next section describes the theoretical foundations of the time-event 

analysis. The empirical results and the implied intervention effects a.re 
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given in Section 3. The fina-l section' concl.udes ·· with asum.m<n:y ·of thE! fre

sults. For a historical background on the Crest-colgate situation around the 

time of the ADA endorsement of Crest, the reader is referred to Wichern and 

Jones (1977). 

2. TilE METHODOLOGY 

The efficient-markets hypothesis (see, for example, Fama (1976)) posits 

that secruity prices reflect all available information. Therefore, unantici

pated changes, such as product-market interventions, result in a change in the 

security prices of the firm. Theoretically, this price change is an unbiased 

estimate of the present value of the change in future cash flows to the firm. 

Given an efficient capital market, any product-market intervention that 

will affect future cash flows will cause a change in the firm's security 

prices as soon as the change is anticipated by investors in the capital-mar

ket. This allows the possibility of, for example, security prices changing 

before the actual occurrence of the market intervention if its oc01rrence be

comes obvious or information about the possible oc01rrence of the intervention 

is "leaked" t .o the se01rity market. 

In practice, the impact of an event on a firm's se01rities is measured by 

estimati.ng the ''normal" return to the stock in the absence of the event. The 

"abnormal" return to the stock then is the difference between the actual re

turn and the normal return. This approach is what has generally been termed 

the tiuie-event methodology coliDDOnly used by financial economists. This ap

proach has been used in the fields of finance and accounting to study the ef

fects on co11DD0n stock prices of important economic events such as earnings and 

dividend announcements, capital structure changes, the merger announcements, 
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and the listing decision (see, e.g., Boness et al. (1974), Dodd (1977), Fama 

et al. (1969), Masulis (1983), Petit (1972), and Wansley et al. (1983)). 

The time-event methodology, pioneered by Fama, Fisher, Jensen and Roll 

(1968), rests on an equilibrium model of an individual firm's expected rate of 

return on equity. Assumincg that security re.turns have a multivariate normal 

distribution a single factor market model consistent with the well-known 

Sharpe-Lintrier-Mossin capital asset pricing model (CAPM) can be formulated for 

time-event studies as: 

(1) 

where: 

Rjt = rate of return on security or portfolio j over period t; 

Rmt = rate of return on a value-weighted market portfolio over period t; 

Bj =- Cov(Rjt•Rmt)/Var(R.mt), the systematic risk of portfolio or security 

j; 

ejt = the random disturbance te.rm of the rate of return on security or 

portfoli,o j over period t, with E(ejt)=-0. 

Since the disturbance term, ejt• represents the deviation of the rate of 

return in period t from the expected return, it is useful as a measure of the 

abnormal return. More specifically, in applying the above model to an event, 

the time surrounding the event is partitioned into two periods, an esti:t~~ation 

period and an a11alx;s:ls period. The estimation period, which falls before the 

event, is used to estimate the parameters <Xj and Bj as the intercept and 

slope, respect:lvely, by a regressionmodel of firm returns against market re-

turns. Given these estimates of <Xj and Bj, the prediction errors for each 

period t within the analysis period can be calculated as: 
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A A 

PEj t = Rj t - ( <Xj+BjRm_t) (2) 

where <Xj and Sj are the time series ordinary least squares estimates from the 

prediction period. Rjt is, of course, the total return, and the term in pa

renthesis is the estimate of the normal return. Therefore, PEjt measures the 

abnormal perfortnance at a given time during the analysis period due to the 

event. To measure the cumulative effect of an event upon the security's ab-

normal returns up to a specific time T within the analysis period, the cumula-

tive prediction error (CPE) is computed: 

T 
CPET .. L PEjk 

k:al 
(3) 

The CPE is usually taken as a proxy for abnormal perlortnance over an in-

terval of the analysis period. The behavior of the CPE can be analyzed 

either visually or statistically to derive inferences regarding the impact of 

the event under study upon the security's returns. A significant upward (or 

downward) drift in the CPE can be taken as evidence of a positive (or nega-

tive) impact of the event in question on the excess risk-adjusted rate of re-

turn on a given security or portfolio. It should be noted, however, that CPE 

will provide useful inferences only if the security risk, B, does not change 

significantly between the estimation and analysis periods. tf there is a sig-

nificant shift in the security or portfolio's systematic risk caused by the 

market intervention in question, a "moving-beta" CPE (see, for example, Bar-

Yosef and Bl:'own 1977) can be used to allow for the possibility that new sig-

nificant information resulting fro-m the market intervention might have caused 

a shift in the systematic risks. 
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3. EMPIRICAL RESULTS 

As noted by Wichern and Jones (1977), the ADA endorsement of Crest was 

announced on August 1, 1960. During the ensuing period, Crest's market share 

climbed rapidly while Colgate's market share decreased markedly. The analyses 

by Wichern and Jones suggest that the natur.e of market share response was pre

dominately caused by one ADA endorsement. 

In order to examine the impact that the ADA endorsement of Crest had on 

the equity values of Procter & Gamble and Colgate-Palmlive the time-event 

methodology was applied to weekly return data. Weekly prices (corrected for 

stock splits) for the stocks of Procter & Gamble and Colgate-Palm live and 

the Standard and Poor's 500 index were obtained from the Wall .Stt'eet Journal. 

Closing prices on Friday of each week were used. When Friday fell on a holi

day, the previous Thursday was used. In this manner 121 weekly returns were 

obtained with 65 observations before the announcement date and 57 observations 

after the announcement date. the time period covered was May 11, 1959 through 

August 28, 1962. 

Given these data, regressions were run to estimate the p.arameters of the 

single-factor market model in Equation 1, for both Procter & Gamble and 

Colgate-Palmolive. Althoogh the ADA announcement was made on August 1, 1960, 

under the hypothesis that the information of the ADA endorsement could have 

been "leaked'' to the · stock market prior to this date, pairs of regression runs 

were made on the entire data with different intervention dates (from 20 weeks 

prior tl) the announcelllent week until the week of actual announcement of the 

endorsement). Using explained variance as the measure of fit, the analyses 

indicated that the information about the ADA endorsement reached the stock 

market about two and a half mnths (9 weeks) prior to the actual announcement 

of the endorsement. Consequently, nine weeks prior to the actual announcement 
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wa"s used -'as the cut-off''" date -to divide ' the sample of obS'el'Vatd.ons :into the es ... 

timation and analysis periods. The regression estimates of the market model 

for the estimation period are reported in Table 1. The signs, parameter 

values, and fit statistics are typical of those reported in the finance liter

ature for the single parameter model , (e.g., Masulis, 1983). These estimates 

were then used to calculate the cumulative prediction errors for the analysis 

period, as an estimate of the cumulative abnormal returns, as specified by 

Equations (2) and (3). The resulting estimates of the cumulative abnormal re

turns are shown plotted against time in Figure 1. In order to assure that the 

regression parameters did not change during the analysis period the "chow" 

test was applied (See Fisher, 1970, for a formal derivation). The results in

dicated that the regression parameters did not change significantly. 

As Figure 1 shows there was substantial positive impact for Procter & 

Gamble and an even more substatttial negative impact for Colgate-Palmolive un

til about 40 weeks after the ADA announcement. As this figure shows the maxi

mum impact for Colgate-Palmolive ~ccurs 26 weeks after the ADA announcement 

when the estimated cumulative abnormal return reaches -22.8 percent. By con

trast the maximum impact for Procter & Gamble is +13.8 percent and occurs 17 

weeks after the announcement. The assymetry of the magnitude of the impact 

occurs for two reasons: (1) there are several other companies involved in the 

toothpaste market so that the sum of the total impact is different from the 

sum of the impact of the two firms being studied; and (2) toothpaste consti

tutes a different percentage of revenue and profits for the two firms. 

Table 2 shows estimates of the market shares of the Dlajor toothpaste 

brands before the announcement and one year later. With regard to the first 

point notice that there are four other major brands and three other marketing 
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companies involved. Furthermore, the impact of Crest's gains on the other 

companies' market shares is not uniform. In regard to the second point 

Colgate-Palm live had 1961 sales of $1,541 million. Given a total toothpaste 

market of approximately $235 million in 1961, Colgate toothpaste was about 

10.1 percent of Colgate-Palmlive' s 1961 sales. By contrast, Crest was about 

3.3 percent of Procter & Galllble's 1961 sales. For 1960 the difference in rel

ative importance would, of course, be even greater. Even whenGleem sales are 

added in for Procter & Gamble, the percentage of 1961 sales of all toothpaste 

at 6.4 percent is still substantially below the 10 percent for Colgate

Palmolive. It should be noted that a significant and substantial impact is 

detected in firm value even though dentifrice sales are a small portion of 

total sales for each company. 

There is one other characteristic of the estimated abnormal returns shown 

in Figure 1 that is n-oteworthy. In the vicinity of 40 weeks after the an

nouncement the differences in cumulative abnormal returns narrows significant

ly with the negative returns for Colgate•Palmlive disappearing and the posi

tive returns for Procter & Gamble declining. This chan.ge which occurs in May 

and June of 1961 appears to be in: conformance with continuing developments in 

the marketplace. In tJJid-June 1961 a one-time president of the ADA told a 

press conference in Boston that Crest's ads were "unethical, misleading, and 

unfair." Previous to this news conference "canned" editorials paid for by 

Colgate-Palmlive (but not identified as such) were distributed to papers 

throughout the nation. Many of the papers ran the editorial. 

During Spring 1961 several new toothpastes, obviously intended to compete 

with Crest on the basis of also containing flouride, were test marketed. 

Prominent in the effort was Colgate-Palmolive with two new entr.ants. Bristol 
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Myers also test marketed a flouride toothpaste. The ADA offered to evaluate 

these products for possible endorsement. Along with these new p.roducts there 

were increased advertising expenditures for the established competitors. 

During the summer of 1961 a petition was circulated among members of the 

ADA for presentation ·at the annual ADA meeting in October challenging the ad

visability of the Crest recognition. The trade press took this effort se

riously as evidenced by the title of one article: "Will P&G' s Crest Lose its 

ADA Recognition?" 

In sum, by mid-1961 it appeared that any of three things might occur: 

(1) ADA might rescind their endorsement of Crest; (2) flouride toothpastes 

from other manufacturers might gain the ADA endorsement; and/or (3) even with

out the endorsement heavy advertising and new flouride brands might capture 

significant market shares. This new information apparently reached the market 

about 40 weeks after the ADA endorsement of Crest. (For discussions of the 

various events occurring in the year after the announcement mentioned above, 

see Printers Ink, June 23, 1961, October 13, 1961, October 20, 1961; and the 

references listed in the Wichern and Jones (1977) article.) 

4. CONCLUSIONS 

If we accept the fundamental premise that the primary purpose of a firm 

should be to increase the wealth of the shareholders, then the impact of any 

product 188.rket intervention should be based on the resultant changes in the 

shareholders' wealth represented by the financial market prices of the securi

ty. As shown by the ADA endorsement of Crest dentifrice the security market 

does respond to product market interventions and sometimes the impact of such 

interventions can be highly significant. 
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This paper proposed the utilization of the time-event methodology from 

financial economics to analyze the dynamics of market interventions. As com

pared to the data driven approaches, such as Box and Tio's Intervention Analy

sis, this approach is theoretically sound and empirically easy to implement 

since the stock returns for the companies involved are readily available. The 

approach assists in isolating the impact of market interventions and esti

mating its effect on the pres.ent value of future cash flows to shareholders• 

Clearly, assessment of the impact of market interventions on the firm's market 

position, estimated by sales based measures, is meaningless unless it can be 

translated into shareholder values. 

The reported analyses of the Crest.;..Colgate situation around the time of 

the ADA endorsement of Crest indicate that in addition to impacting the market 

shares of the products involved, the endorsement also had an impact on the 

market values of Procter 6r Gamble and Colgate..;Palmolive. Although brand man

agers are interested in assessing the impact of such a market intervention on 

aggregate market share, top management and shareholders are more interested in 

assessing the impact on the security prices. However, as illustrated, by com

bining the sales based measures and the security prices, it is useful to 

assess the impact of additional market share gains (or losses) on the market 

value of the firm. 

Methodologically, ~he approach has much to recommend it. As we have ex

tensively discussed, firm value is a conceptually stronger measure. The data 

requirements for the model are modest with almost no cost involved because 

stock prices are freely and readily available. Contrast this to the develop

ment of market share data. Furthermore, data are readily available on one's 

competitors, a most appealing circumstance given the value of competitive in

formation. 



References 

Bar-Yosef, Sasson and Brown, Lawrence D. A reexamination of stock splits 
using moving betas. Journal of Finance, 1977, 32, 1069-1080. 

12 

Beaver, W., Kettler, P. and Scholes, M. The association between market deter
mined and accounting determined risk measures. The Accounting Review, 
1970, 45, 645-682. 

Bone.ss, James A., Chen, Andrew H. and Jatusipitak, Som. Investigation o.f non
stationarity in prices. Journal of Business, 1974, 47, 518-537. 

Box, G. E. P. and Tiao, G. c. Intervention analysis with applications to eco
nomic and environmental problems. Journal of the American Statistical 
Asso~iation, 1975, 70, 70-79. 

Box, G. E. P. and Jenkins, G. M. Time series analysis: Forecasting and con
trol. San Francisco: Holden-Day, 1976. -

Dodd, Peter. Merger proposals, management discretion, and stockholder wealth. 
Journal of Financial Economics, 1977, June, 105-137. 

Fama, Eugene F. Foundations of finance. New York: Basic Books, 1976. 

Fama, Eugene F. , Fisher, Lawrence, Jensen, Michael C. , and Roll, Richard. 
The adjustment of stock prices to new information. International Econom
ic Review, 1969, 10, 1-21. 

Fisher, F. Test of equality between sets of coefficients in two linear 
regressions: An expository note. Econometrica, 1970, 38, 361-366. 

Hanssens, D. M. Market response, competitive behavior and time series analy
sis. Journal of Marketing Research, 1980, 17, 470-485. 

Kapoor, S. G., Madhok, P. and Wu, S. M. Modeling and forecasting sales data 
by time series analysis. Journal of Marketing Research, 1981, 18, 
94-100. 

Larcker, David F., Gordon, Lawrence A. and Pinches, George E. Testing for 
market efficiency: A comparison of the cumulative average residual 
methodology and intervention analysis. Journal of Financial and Quanti
tat! ve Analz:sis, 1980, 2, 267-287. 

. . 

Leone, R. P. Analyzing shifts in time series. Proceedings, American Market
ing Association Educator's Conference. Chicago: American Marketing As
sociation, 1980. 

Mahajan, v., Sharma, S. and Wind, Y. Assessing the impact of patent infringe
ment on new product sales. Working Paper, Edwin L. Cox School of Busi
ness, Southern Methodist University, Dallas, Texas. 



Masulis, R. W. 
estimates. 

The impact of capital structure change on firm value: 
Journal of Finance, 1983, June, 139-178. 

13 

Some 

Pettit, Richardson R. Dividend announcement security performance, and capi
tal market efficiency. Journal of Finance, 1972, 27, 993-1007. 

Rothschild, W. D. Comment on toward strategic intelligence systems. Journal 
of ~ Marketin!, 1979, 43, 53-54. 

Wansley, J. w., Roenfeldt, R. L. and Cooley, P. L. Abnormal returns from mer
ger profiles. Jou·rnal of finllnt;1.al and. gua11d.t;ative Analysis, June 1983. 

Wichern, D. w. and Jones, R. H. Assessing the impact of market disturbances 
using intervention analysis. MaJtage'JQent Science, 1977, 24, 329-337. 



VI 

~ 
::J. 
"0 

~ 
-~ 
!2 
::J 
E a 
~ 0 

Figure I 

Estimated Cumulative Abnormal Returns 0.3ir ________________________________________________________________ _ 

0.2 

0.1 

l 
0 r 

-0.1 

-0.2 

!J ... ~ . 
• . . 
• • . . 
• . . 
• • • 
~ .~ •• ··'* - . . •., • • • 

Proctor & Gamble 

Colgate-Palmolive 

1•. 
• •• 
• ••••• • . ~ : ....... 

• • • 
.,... ·. . 

• • 

. . . ... ~ 
. 
• . . . .. . .. ~ . • • • • • • .. . 

• • • • • • ,. 
. -. . .. ,.. . .. . 

# • •••• • ...... .. *•. : -:.: ': : .. . . . . . .. . . 
: : ~.~ ... 
•• -.. 

-0.3~------~~--------~--------~----------~---------r----------~------
August 

1960 

0 10 20 

Year 

30 40 50 
August 

1961 



Table 1 

Market Model · Regression Coeffici·ents 

A:t Durbin-
Fit1a ?;i s, .. Watson 

Co lga te.,..P alm live .ooo 1.464 .2801 2.752 
(.001) (21.400) 

Procter & Gantble .007 .895 .1926 2.346 

(4.044) (13.123) 



Table 2 

Market Shar.e Estimates! 

Col!Papy Brand Julzt96o Jv:~;r 1961 

Co lga t e-P alm 1i ve Colgate 33% 26%2 

Procter & Gamble Crest 12% 22%2 

Procter & Gamble Gleem 20% 20% 

Lever Brothers Pepsodent 11% 9% 

Lever Brothers Stripe 8% 7% 

Bristol Myers Ipana 7% 6% 

Various Various 9% 10% 
100% 100% 

1From .. Will Crest gain or lose from rival's stealthy tactics,·· 
Printer's Ink, June 23, 1961, pp. 10-12. 

2By January 1962 Crest had surpassed Colgate. 
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