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STATISTICAL FORECASTING MODELS OF LEADING
FIRMS IN A SELECTED INDUSTRY

by
Isidro D. Carino*

Introduction

Bales forecasting plays a vital role in the management of any
husiness activity irrespective of whether it involves top or middle
sles management activities. Generally, it is the starting point of any
planning activity. It is not only all encompassing in business
nperations but it also affects the efficiency of the overall planning
und scheduling of all aspects of business activities. Notwithstanding
Its importance however, business practitioners here in the Philippines
have felt that forecasting does not generally receive the attention it
tleserves.

Objectives
The objectives of this study are:

1) To develop sales forecasting models, using such latest tech-
nlgques as the use of multiple regression.

The procedure will involve the development of straight company
sules models as a function of independent variables. In addition,
some sales models will be formulated by developing market share
#quntions and industry demand equations. Here, company sales will
b the product of market share and industry sales.

2) To determine the relative importance of the imdependent
virinbles as determinants of sales.

This could assist the business practitioner in planning budget

*Dean, College of Business Administration and Graduate School of Business,
University of the East. Concurrently Professorial Lecturer at the Asian Institute
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Ihs second phase of the author’s doctoral dissertation.
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allocations to effect better sales.

Survey Findings

A survey was conducted among executives and marketing managers
of a selected industry' in the Greater Manila Area. The interviewers
were a marketing professor and senior business students of Paman-
tasan ng Lungsod ng Maynila [14]. The survey showed that forecast=
ing tools in use were grossly inadequate, thus establishing the need
for more accurate ones. .

All the six companies, with the exception of the smallest in terms
of sales, prepared yearly sales forecasts. The biggest firms prepared
additional five-year forecasts and made adjustments on a yearly basis
The yearly forecasts were broken down into monthly sales to take
care of the seasonality of sales. All the five companies with annual,
sales forecasts did it on a per product basis. Of these five, three used
only the sales trend method. Two out of three firms did not even
know the method they used. 4

In the three companies using the sales trend method, sales
forecasting was done informally. The sales manager, oftentimes in
consultation with the sales supervisors/salesmen, merely estimated
the expected growth in sales for the coming year and used it in the
sales forecasts. \

The other two companies representing the top two companies in
the industry followed a slightly different procedure. In the first
company, sales forecasts would be transmitted by the different plant
managers from all over the Philippines to the Head Office in Makati
where they would be checked by the marketing staff. At the plan
level the plant manager would prepare the sales forecast in
consultation with the sales manager. The latter prepared his forecast
in two ways: 1) through the trend method, and 2) by sales forc
composite method.

The two figures generally differed and the sales manager would
then make the decision on the sales figure he would submit to the

plant manager.

!The six company respondents were given assurances that all informatic '
would be kept confidential, thus neither their identities nor the industry they
belong to would be disclosed in this paper. ’
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At the Makati Office the marketing staff would review the
forecasts coming from different plants. Using also the trend method
and the effects of some economic variables like gross national
product and population, the company staff would come up with the
final sales forecast at the plant level. Once the final decisions were
reached the final individual plant sales forecasts would be returned to
the respective plants.

In the case of the second company, all the decisions on sales
forecasts were worked out in the main office where all statistical data
on sales in various districts poured in. Estimates of sales in respective
istricts were asked from provincial sales offices and were considered
In the analysis. According to this company, sales estimates emanating
from the provinces were generally on the low side. This company did
not elaborate on the specific method used in forecasting sales except
that they used trend analysis and other methods.

All the six respondents had heard about the statistical method but
Mmade no comments regarding the use of the said method.

Of the five companies preparing annual sales forecasts, two
pared five-year forecasts subject to review and revision every year.
I one particular company, deviations of actual sales from the
forecasts varied from 10-20% although there was one year when
thero was severe economic fluctuation and price adjustments and its
ecasts varied from the actual by as much as 40%. Due to limited
Mnowhow they all felt that there would not be much change in their
msting methods. Surprisingly, one of the companies had a fairly
borate market research department which however it did not use
for mles forecasting, but only for studies of advertising and sales
PMomotion effectiveness.

Only two companies stated that the sales forecasts were circulated
thelr various departments for use in planning and budgeting. The
"year forecast was generally used as basis for capital budgeting.
Hme required between the decision to expand and the start of
ution of the new plant generally varied from 18-24 months.
other companies revealed that sales forecasts were used prima-
by the sales department in the management and control of sales.
#ixth company did not know how to make use of such informa-
and consequently did not even prepare sales forecasts.



The two progressive companies more or less agreed that the
following factors affected sales, although they did not venture
information as to the relative importance of each. These are:

a) Product quality

b) Product availability and market penetration
c) Advertising

d) Sales promotion

e) Retail price

f) Reputation of the firm

g) Competition

The other four companies refused to comment.

Among the six respondents, only one appreciated the concept of
market share and its significant role in the evaluation of the
performance of the sales group. The other companies, while they
concurred after due explanation was made on the important role
market share could play in the management and control of the selling
activities, still felt it was a variable difficult to measure 3
consequently hard to get and/or compute. Some others stated that if
was a theoretical value one discussed only in business schools bul
which hardly played any role in practical sales forecasting.

The one company which responded and showed an active interest
in the market share approach actually conducted studies to estimate
the company’s market share. The manager would assign a group Ol
salesmen and/or supervisors in a given territory to watch the routd
trucks leaving competitor’s plants and wait for the empty tru ki
to return. He would designate them to conduct the study con
nuously for a period of one week. In this manner he would have &
estimate of the competitors’ sales for that period, which when com
pared with his company’s sales for the same period would give hin
the total industry sale in the territory. He would then be able §
estimate his market share as well as that of the other firms.

All the companies surveyed generally followed the same procedun
in the preparation of their advertising and sales promotion budge
The previous year’s budget served as reference point and increases €
decreases were made depending upon the decision made at '
middle and top management levels.[18]

It appears that there is at present no rational approach beir
followed in the determination of advertising and sales promotio
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oxpenditures. This is quite an eye opener since even the largest
tompany spending millions of pesos annually on this item has come
up with a better way of planning its budget allocation on sales
promotion.

On the question of carry-over and lag effects of advertising and
fales promotion, four out of the six interviewed were consistent in
stating that the effect was rather shortlived and ranged from one to
three months. Two of the respondents knew the meaning of carry-
over but preferred not to express opinions on it.

All the respondents were unanimous in expressing the existence of
Interaction in advertising and sales promotion but gave no comments
on the extent of such interaction. It was also shown that while there
has been a lot of advances in the technological field of the industry,
the forecasting methods in current use were the very ones used 10-20
yoears ago.,

The firms included in the sample prepared direct sales forecasts
and did not as a rule adopt market share as a sales target, thereby
toncealing certain useful sales trends which could prove essential in
the proper analysis of sales operations. Thus, while direct sales could
o observed to be increasing, the sales increase could be attributed
inly to the sales growth of the industry and not necessarily to an
#fficient sales operation. In contrast, a market share approach would
provide a better measure of efficient sales performance. It was
feported by a responsible manager in one of the surveyed firms that
Mbout eight (8) years ago, for five successive years, the sales
Mmanagement staff in one firm was given sales bonuses for a
performance of increasing sales when in fact the market share of the
fompany was on a down trend.

The gathered secondary data have not been included in this article
flue to its voluminous nature. They are available in the original
| Manuscript.?

I Heneral Conceptual Model

A starting point in the design of sales forecasting models is the
tlevelopment of a general conceptual model which will consider the
following factors:

—

! Carifio, Isidro D. 1975, Doctoral Dissertation under the same heading,
University of the Philippines.
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1. common consensus of opinions offered by marketing executives

of the surveyed firms on the factors affecting the market share -
and industry demands; 4

2. published literature on similar types of models;

3. the writer’s seven years of experience in this industry when he
was connected with an international firm doing business in the

Philippines;
4. data available from the surveyed companies; and

5. industry and demographic data.

A general conceptual model is given in the expression below:

[1] Company Sale, = Market Share, X Industry Sale .
X f(Market Share)y X F(Carry-over Effect)

where
Market Share, = f(X;, X2, X3, X4)
Industry Sale = F(Xs, Xe, X, X3)

= a function representing the interaction e
of market share of Company B with respt
to that of Company A. .

f(Market Share)g

= a function representing the carry-ov ::_;
effect of the independent variables of the

f(Carry-over Effect)
I market share function of Company A,

X, = advertising ratio (A)
X, sales promotion (A)

X3 market penetration (A)
X, = retail price (A)

Il

30nly two terms will be defined since the others areassumed as self-exy
tory. These are:

a. market share — the ratio of company sales to total industry sales:

~ b. market penetartion — a measure of product availability taken as

ratio of number of company outlets to ¥

number of outlets



X5 = area population

household per capital income
X; = number of firms

X3 = temperature

e
-4
]

Solving the general conceptual model would be rather difficult and
unwieldly, hence it was reduced to four simpler types.

I. The first is the multiplicative model. This expresses company
sale as the product of two regression equations representing market
share and industry sale. In this model an expression for market share
wans developed in view of the significance of the market share
concept. In the measurement of the success or failure of the sales
offort the market share of the company is the important conside-
rution rather than the sales itself.

The multiplicative model [13] is given below.
[2] Company Sale, = Market Share, X Industry Sale
where

Market Share = (X, , X,, X3, X4)
Industry Sale = F(X;, X¢, X;, Xg)

In equation [2], the last 2 functions represented in equation [1],
the f(Market Shareg) and F(carry-over effect), have been excluded.
Hence it must be shown that these last functions will not have
Mgnificant effect in the accuracy of the predictor ability of equation
[#] if it is to be a good predictor of sales. It will also be necessary to
show that the residual value distribution of the regression in equation
|H| is independent, and that the covariance between equations is
#amall and negligible,

This brings us to the consideration of the carry-over effect which
I8 taken up in the next type of model.

Il. The second type of model is the direct sales model which was
fleveloped as a carry-over model with the use of monthly data. The

f#ompany sales is expressed as a function of several independent
Warlables as shown below.

Company Sales = f(Y,, Y,, Y3, Y,)
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Y, = previous year’s sale

Y, = current year and sales promotion expenditures

¥3; = previous year’s advertising and sales promotion
expenditures

Y4 = current year market penetration

To test the carry-over effect of advertising [30], a sub-model was
developed and expressed as

Company 8ale = f(Ys, Ys, Y4, Ys, Yy)

where
Ys; = current month’s advertising expenditures
Y, = advertising expenditures a month ago
Y, = advertising expenditures two months ago
Y; = advertising expenditures three months ago
Y, = advertising expenditures four months ago

The purpose of this sub-model is to attempt to measure the lag
effect of advertising [16]. In the research survey the executives inter-
viewed concurred that there was a very small lag effect of advertising.
This sub-model is an attempt to test the validity of such an output i "
the survey.

III. The third type of model is a direct sales model which
expresses company sales as a function of previous sales. This is more
commonly referred to as a time-series type. It is another form of
carry-over model since the independent variables are past company
sales which are weighted in various ways. It is closely related to
second type since it is in effect a carry-over model.

IV. In the general conceptual model, the interaction effect
been represented by a function of the market share of the competi
company. Since this interaction is present any model that does n
consider it will not in a real sense be a close representation of reality.
The fourth type model develops this interaction effect by setting uj
simultaneous equations for market shares of the two major com
peting companies in the industry.

The model is given below:

Market Share (A) = £(X,, X;, X3, Xy)

52



Market Share (B) = F(X,, X,, X3, X4)

where the X;’s aré the same variables represented in the general
vonceptual model for Companies A and B. It is necessary to know
the relative value of interaction present among the variables in order
lo get an idea of the accuracy of the first type of model which
oliminates from the general conceptual model the interaction effect
ropresented by the function f(market shareg)

The fourteen models subsequently developed and shown in Table I
were subsumed in the above four types of models.

Limitations of the Data

Most of the data used were those readily available from company
records. The highly confidential nature of the operations in the
Industry made the gathering of information on company operations a

major difficulty. For this reason the limited available data from
operations will be used.

Most research studies start with the design of methods to be used
{n the gathering of needed data. In this particular study, the
procedure followed attempted to find the available company records
that could be used in the development of the forecasting tools.
Ience the general sources of the data are the existing records of the
gompanies and firms associated with them. In view of the multi-
plicity of data sources, it was necessary to cross-check the obtained
data. The figures obtained checked fairly accurately with some
published sources like Business Day’s publication of April 18, 1974

(1).

One problem that appeared was the manner some of the data were
gathered by the company. The methods used could stand much im-
provement. Even if cost and time were not considered as constraints,
it would still be difficult to gather some information without the
tacit approval of the companies concerned.

Some examples are the following:

n) In the computation of market penetration figures a sample is
prodetermined and selected outlets are checked one by one to find
the availability of the product. Each outlet regardless of size is
ponsidered on an equal basis although strictly speaking, the size of
the outlet should enter in the consideration.
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b) The monthly advertising and sales promotion expenditures are
recorded upon payment and may or may not coincide with actual |
appearance of the advertising ads or the sales promotion events. '

¢) Expenses not strictly sales promotion in nature are at times.
recorded as such. In the pre-martial law era particularly, according to |
some executives interviewed, contributions given by the company for
political funds of local officials were classified under sales pro- -
motions.

d) Findings indicate that sometimes the decision to get market
penetration data do leak out to salesmen and when they do, the
salesmen exert more than extra effort to flood the outlets with their |
product and thus raise market penetration in their areas. Some sales-
men even go to the extent of leaving the stock on consignment to
retail outlets. This practice undoubtedly results in a biased market:
penetration data.

e) Advertising expenses for TV and print media for the Greater
Manila Area are charged to the Manila-Rizal Area when in fact they:
really benefit a much greater area. Hence they spill over other
neighboring areas. It is felt however that for as long as this is the
general practice for both companies under study in this research:
work, the resulting inaccuracies are minimized. In the regression
study, it is more the behavior and trend of these expenses that are
important rather than the amounts themselves. '

Tabulation of the Models

The models are tabulated in the accompanying chart. Various
forms of relationships of the independent variables were tried ouf
and the form with the best fit was used. Due to the behavior of the
independent variables with respect to the dependent variables, it wa§
expected that the linear relationship will fit best. :

Basically there are four models. As listed in Table I they a ’
grouped as follows:

1. The multiplicative models I, II, and III where company sales
obtained by the product of the regression equations, market sharé
and industry sale.

2. The carry-over models IV, V, VI, VII and VIII which are dire .
sales models and which attempted to express company sale in terms
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of prévious year’s.observations of the independent variables.

.

3. The time-series model [22][23] as represented by Model I
which used four different methods: the naive method; the expo

nential smoothing method; the classical time-series method; and thi
method of forecasting with adaptive filtering.

4. The multi-stage [32] least squares models represented b}

Models X, XI, XII, XIII, and XIV, and which attempted to measur
the interaction effects of advertising and sales promotion variables.

Design of the Models
The following formulations were made for the first macro-model
Market Share [35] = f(X,, X;, X3)

Industry Sale = F(X,, Xs, X6 5 Xq)

where
X, = advertising and sales prumotion ratio;
X, = market penetration;
X, = retail price per unit;
X, = area population;
Xs = household per capita income;
X¢ = number of firms; and
X, = temperature.

The original scheme attempted to develop the usual regressio
analysis relating company sales with the aforementioned indepenc
ent variables and coming up directly with values of company salé
which could readily be used. This was the usual practice observe
during the survey conducted. As a consequence of this practice,
marketing officials of the firm usually missed particularly importan
relevant information in the analysis of sales figures. Generally, whef
the yearly succeeding sales were higher than the previous year, th
performance was considered satisfactory. Such a yardstick can b
misleading and may result in a wrong assessment of the real situation
For instance, company A for the Philippine area registered an averag
increase in sales of 4.5% during the ten year period from 1964-1973
This would seem to be a fair achievement if one considered only
point of view of sales increase, but the fact remains that during th “
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same period, the rate of increase in this industry of the product
referred to was 7%. Taken in this light, it simply meant that the
Increase in sales resulted from the growth of the industry, and since
{t was less than the industry growth rate, it could be interpreted to
mean that its share of the market had even retrogressed notwith-
standing the recorded increase in sales. On the basis of this analysis,
the performance of company A during this period was rated not fair
but unsatisfactory.

Consequently, it was decided that it would be more meaningful to
gompute sales by knowing two regression equations, namely the
market share equations and the industry sale equations. In this
manner the company would be more conscious of its real perform-
ance for it would be made aware of its market share in the industry.
Wut of course it was realized that this approach may create some
problems in the accuracy of the determination of company sales,
lven if each of the resulting regression equation is an unbiased
predictor of demand, the result may prove to be biased if the resi-
dunls [29] are not independent. Another way of expressing this
polationship is to state the requirement of the minimization of the
rrnduct of the residuals for the multiplicative model to be an un-
ased predictor of demand. Based on this analysis, it was decided
fhat the multiplicative type of model and the usual direct sales
Approach would have to be developed.

A study on sales predictor models would be incomplete if the lag
sffoct is not considered, hence carry-over effect models were studied.
Mused on the research survey with marketing executives in this
Industry, there was very little lag effect on advertising and sales

ymotion and, according to them, the lag effect may at most extend
n‘ 4 maximum of three months. This observation was tested by
devoloping two models using annual data and one model using
Mmonthly data.

"'his product exhibits seasonal sale characteristics, making it very
Miltable in time-series analysis. Since monthly records on sales and
vertising are available, a model was developed to check the lag
ot of advertising. Unfortunately, the historical sales data available

only for 5 years (1969-73), thus limiting the methods of
onsting that would be used. The more sophisticated tools of
alysis available, such as the Box-Jenkins [3] and spectral analysis,
uld have been used if historical data were not limited. Through
olral analysis one can predict the cycles of sales, but the use of
wso methods will be left to future research.
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It will be noted that where there exists interaction effect among
the variables, the use of single regression equations will not produce
accurate results. For instance, it will be rational to believe that there
will be an expected interaction effect among the advertising activitie S
of different companies. This is in fact the essence of competitive
marketing strategy. The advertising of one company when not
followed by competitive advertising, will bring about more effectiv 3
results than when the advertising of one company is immediately
followed by that of a competitor. A more realistic model will be one'
that will consider interaction effect. For this reason, multi-stage
models were investigated.

In addition to the macro-models it was decided to study regional
models. Two regions were chosen, namely the Manila-Rizal area and
the Davao area. The guiding consideration in the choice of the two
places were:

1) The Manila-Rizal area is an old and well-developed market, and
is a rapidly growing market for Company B. Company A used to b e
the leader in this region. '

2) The Davao area is a relatively young and developing marke
where Company A is the leader. There is very little competition from.
Company B. :

Model Building Process

Initially in the macro-model, the industry demand was expressed
as a function of the monthly per capital income, area population;
number of firms, and temperature. The resulting low ““t” values
showed that the coefficients of the last two independent variables
were insignificant. Hence they were dropped from the equation 3
industry sale was expressed in terms only of the first two variables.

The explanations offered for the behavior of these latter two
variables are:

1) There was very little yearly variation in the number of firms,
For the years under study (1964-1973) there had been only four
changes. For the period 1964-66, there were no changes and the
number of firms remained at six. For the next succeeding five years.
it stayed at eight firms increasing to nine in 1972 and to eleven i
1973.
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2) It is generally agreed that temperature plays a significant role
in the demand of this consumer product in the Philippines. However,
In this model, annual average temperatures were used and hence
much of the variations had been averaged out. Consequently, it was
not at all unexpected to get insignificant results in temperature
voefficients.

At this stage the industry demand depended only on two
independent variables, namely the per capita income and the area
population. Both variables exhibited high individual correlations with
Industry demand and very high correlations between the two
viriables ranging from 0.98 to 0.99. It can be concluded that there
oxists a high degree of multi-collinearity. This indicates that either
one of them will suffice for use in the succeeding models; industry
wles was computed in terms of either the per capita income or the
iiren population and the model with the higher correlation coefficient
wis chosen.

In the macro-model for market share of Company A and Company
Il, price was insignificant at the 5% level of significance as gathered
from the low t-ratios. The same observations were made in the first
foglonal model except for the market share regression for Company
A where price had a t-ratio of -2.182, All others were less than 2
which rendered the price variable as insignificant at the 5% level. The
pomsible explanation for this general behavior of the variable
fopresented by price can be the fact that there is no price difference
~Inh the products of companies A and B. This is due to the normal
wuctice of Company A and Company B to interchange as price
Ihmlum When one company raises the price, the other immediately
fullows with the same price increase.

T'he stepwise regression of the first regional model for Company A
I the market share equation indicates a near zero % contribution of
price ns a determinant of market share. This is further reinforced by
i recorded F value which shows it to be not significant.

I'or these reasons, price as an independent variable was deleted in
| the succeeding market share models.

I'o measure the stability of their coefficients, the models were
voloped using seven years, eight years, nine years and ten years
tn, The coefficients and various statistics were tabulated. In the
oeess it was observed that the values of the Durbin-Watson
tintics fluctuated as the number of years of observation used
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varied from 7 years to 10 years. This indicated the presence of au v
correlation which may be attributed to missing explanatory variabl
or some inflationary effect which may have crept in during the ye A
under observation or due to errors in measurement in some of :'.
explanatory variables used. : '

The results in the multi-stage models showed that there was ve
little interaction as reckoned from the little changes in #l
coefficients in the equations for stage 1 to stage 2. This can |
explained by the aggregative effect in the annual figures which te
to nullify the effect of interaction. ¢

A test to prove this allegation makes it desirable to study ;
monthly data. However as already discussed, there appears to
some inaccuracies between the recording of the advertising expent
tures and the appearance of the copy in the newspapers or 5
boards. Consequently there are errors in the recording of mon b
expenditures in the form of lags. Further research in this area ¥
have to wait until more accurate monthly data are made available,

The Results

The results of the computations of the various models are sh
in the accompanying tabulations in Table II. The figures enclose'
parentheses are t-ratios. |

It will be observed that the values of the coefficients
determination (R,) are fairly high and ranged from 0.746 to 0.
except for the following values which are considered low: '

(1) Model III, Market Share (A) for Manila-Rizal Area with R}
0.54. The low value may be explained by the inaccuracies in
measurements of advertising and sales promotion due to |
time lag in the recording of expendltures This is reflected in’
ratio.

(2) Model VIII, Advertising Lag Model for both Manila-Rizal {
Davao Areas. The low values of R, (0.141 and 0.228) W
expected, since the only independent variable considered
advertising and the other variables were intentionally delel
This was resorted to in order to measure the effect
advertising and its carry-over effects.

(3) Model IX, Philippines. The low value of R, (0.33)
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expected since advertising and sales promotion expenditures are
not good predictors of market share.

(4) Model XII, Market Share (A) for Manila-Rizal Area.
explained in (1) the low value of R, of 0.56 may be due to
inaccuracies in measurements of advertising and sales promotion
expenditures. '

Significant Findings and Conclusions

1. The important consideration in the prediction of market share
" is the company’s rate of growth. For a low or even retrogressive rat
of growth, the advertising and sales promotion variables are th
developing young market as well as a mature market. Mark
penetration is the important predictor of market share in a rapid

expanding market. Advertising and sales promotion, while importan
factors, play secondary roles to market penetration in this type of '
market. {

2. No definite conclusion can be given on the lag effect ol
advertising and sales promotion in this study. It may be inferred
however, that the lag effect of advertising and sales promotion is no
significant as judged from the results of the carry-over
advertising lag models. This tends to confirm the opinions of
executives of this industry who were interviewed.

3. Based on this study, the multiplicative model is an unbiase
predictor of sales. This has been shown by computing the correlatiol
coefficients between the residuals of the market share and th
corresponding industry sales regression equations. The computation
show very small values of the correlation coefficients which indica
very low covariances of the residual values.

4. In the market share, macro-model price has come out to k
insignificant at the 5% level, but only for the condition given by tf
data used in the study durmg which period the two main competitol
practiced uniform pricing. There appears to be a collusion betwee
the two companies as far as price changes are concerned since 0 '
acts as a price leader and the other inevitably follows shortly after. |
is strongly felt that under different circumstances this variable m@
play a significant role should another competitor enter the induste
and offer a lower price. Such a condition may change the existir
situation and it may even be possible for the two existing compani
to lower prices to maintain a steady market for their products. Und
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{his condition, price would become a significant predictor of market
share,

b. In the carry-over model the previous year’s sale has turned out
iy be an important sales predictor. This phenomenon may be
sliributed to the cumulative effects of past decisions carried over to
e present. It may also include the effect of a series of carry-over
dlstributions representing the effect of the variables with several lags
which when taken together result in a significant contribution of the
g effect. On a short term, the results tend to show that the
Wfluence of advertising and sales promotion on sales exhibit very
lmited carry-over effects.

The advertising lag model appears to reinforce the limited
purry-over effect by the significance of only the first term repre-
#nled by the current month’s advertising expenditure.

In view of the reported inaccuracies of the monthly expenditures
Iy ndvertising this conclusion is not very definite. The results,
owover, indicate a limited lag"effect of advertising. This tentative
punclusion reinforces the opinions given by marketing executives of
pumpanies A and B interviewed during the research survey.

i, The results of the computation justified the simplified version
{he multiplicative model which did not take into consideration the
o functions in the general conceptual model represented by
Murket Shareg) and F(Carry-over Effect). The subsequent compu-
Hlons of the second and fourth types of models showed that the
plified assumptions were verified. The carry-over effect was
own to be small and tentative results point to the negligible
niribution of the interaction effect.

7. The models developed in this research study are more accurate
# forecasting tools than‘those presently used in the industry.

M. The significance of the results of this study is not limited to
viding a more accurate sales forecasting tool but have also given
portant insights on the relative importance contributed by the
lous independent variables. Thus the significant role taken by
yortising and sales promotion ratio and market penetration in the
wih of market share is found useful in the allocation of the
keting budget.

#, The changes in market shares will give valuable information in
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market strategy formulation. For instance if a decreasing marke!
share is indicated by the use of the models, the marketing manage
can decide to increase or decrease the expenditures of the appro
priate variable to bring about the desired result. Through marketinj
mtelligence he can forecast his competitor’s market share. Suc
information will be useful in the revision of his plans to meet
counteract the competitor’s strategy. Thus, knowledge of changes it
market share can contribute a significant role in the decision-makin
approaches in the marketing mix. '

10. The results of this dissertation point to the importance g
market share as information that will provide a good measure of th
success or failure of the sales force. Thus a decreasing market sharg
notwithstanding the upward behavior of direct sales, is an indicatiof
of unsatisfactory performance. The recommended -criterion f¢
success of the sales force will be increasing market share rather tha
just increasing direct sales. Such a criterion will provide th
motivation to improve sales performance and the results can be tié
up to the bonuses and other incentive systems. 1

11. In product planning and plans for plant expansion, ti
behavior of market share changes will be an important factor ft
consider. A consistent increase in market share rather than me
increases in direct sales will give more accurate sales trend:ig
formation. '

12.In the time-series model, the more sophisticated forecastil
method using adaptive filtering has resulted in the most accural
forecasts as compared with the three generally known methods su
as the naive, exponential, and classical methods.

13. The multi-stage least squares models indicate very limit
interaction effect in advertising and sales promotion. This is tentati!
and should be verified by future research using monthly data inste
of annual figures. While monthly data in advertising expenditures a
available, they appear to be subject to errors and inaccuracies both
measurement and recording. :

Recommendations
The following recommendations are offered:

1. The models developed here are definite improvements of tho
in current use by the companies. It is recommended that the mol
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progressive companies with access to computers use these models in
forecasting.

2. Should these companies desire to use these models, it is further
focommended that data sample design, data gathering and recording
e improved to remove built-in inaccuracies as cited in this research
paper.

3. The use of the more sophisticated tools of analysis in
lime-series is recommended. In this paper the use of forecasting with
mlnptive filtering has given fairly satisfactory results. Unfortunately
lhose tools require much longer historical data and such a study
will have to be deferred until such data are made available.

4. Even in the present form the models will be useful for product
planning, for motivation of the sales force, for strategy formulation
In marketing, for expansion of plant capacity and for other planning
utivities where the concept of market share and changes in market
hares will be of invaluable assistance.

Although the results can stand improvement, this research study
hopes it has set a direction on the relative contribution of advertising
andl sales promotion ratio and market penetration to market share.
e relative values of lag effect in advertising has been indicated in
Whin paper. To be able to come up with more accurate results, it is
jovommended that further researches be made using more accurate
Waln Lo confirm the results brought out in this research study.
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Appendix 1

Results of Computed Data by the Model Vs. Actual Data, M
(Test of the Model)

(A) Use of 7-year data 1964-1970 to forecast 1971, 1972, 1973,
Market Share Product A
(1) Period Covered by Regression Equation, 1964-1970
% of Deviation

Estimated Actual Column 2-Column 3
Year Market Share Market Share Column 3

1971 0.241 0.230 7.7%
1972 0.233 0.230 1.6%
1973 0.228 0.220 3.9%
1974 0.221 0.230 3.7%

(2) Period Covered: 1964-1971, Product A

% of Deviation
Estimated Actual Column 2-Column 3
Year Market Share Market Share Column 3
1972 0.228 0.230 0.7%
1973 0.218 0.220 0.8%
1974 0.210 0.230 8.2%

(8) Period Covered: 1964-1972, Product A
% of Deviation
Estimated Actual Column 2-Column 3
Year Market Share Market Share Column 3

1973 0.218 0.220 0.8%
1974 0.211 0.230 8.2%

(4) Period Covered: 1964-1973, Product A
% of Deviation
Estimated Actual Column 2-Column 3
Year Market Share Market Share Column 3

1974 0.211 0.230 8.2%
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Appendix I (continued)

(B) Market Share, Product B

(1) Period Covered by Regression Equation for 1964-1970

% of Deviation
Estimated Actual Column 2-Column 3
Year Market Share Market Share Column 3
1971 0.291 0.300 2.8%
1972 0.296 0.290 2.3%
1973 0.286 0.300 4.5%
1974 0.296 0.290 2.3%

(2) Period Covered: 1964-1971

% of Deviation
Estimated Actual Column 2-Column 3
Year Market Share Market Share Column 3

1972 0.295 0.300 1.4%
1973 0.284 0.290 1.8%
1974 0.295 0.290 1.8%

(8) Period Covered: 1964-1972

% of Deviation
Estimated Actual Column 2-Column 3
Year Market Share Market Share Column 3

1973 0.287 0.290 0.8%
1974 0.297 0.290 2.7%

(4) Period Covered: 1964-1973
% of Deviation
Estimated Actual Column 2-Column 3
Your Market Share Market Share Column 3
1074 0.299 0.290 3.1%
(()) Total Industry Sale

(1) Period Covered by Regression Equation for 1964-1970
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Appendix I (continued)

% of Deviation
Estimated Actual Column 2-Column 3
Year Sale Sale Column 3
1971 118.693 120.00 1.1%
1972 124.492 123.00 1.2%
1973 127.547 137.00 6.9%

1974 140.086 - 141.00
(2) Period Covered: 1964-1971

% of Deviation

Estimated Actual Column 2-Column 3
Year Sale Sale Column 3
1972 125.131 123.00 1.7%
1973 127.851 137.00 6.7%
1974 140.640 141.00 0.3%

(8) Period Covered: 1964-1972

% of Deviation

Estimated Actual Column 2-Column 3
Year Sale Sale Column 3
1973 125.137 137.00 8.6%
1974 138.137 141.00 2.0%

(4) Period Covered: 1964-1973

% of Deviation

Estimated Actual Column 2-Column 3
Year Sale Sale Column 3
1974 148.360 141.00 5.2%

(D) Company Sale Product A
(1) Period Covered by Model 1964-1970

% of Deviation -

Estimated Actual Column 2-Column 3
Year Sale Sale Column 3
1971 28.6 295 3.2%
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Appendix I (continued)

1972 29.4 28.3 3.9%
1973 29.1 30.2 3.7%
1974 31.0 32.7 5.2%

(2) Period Covered: 1964-1971

% of Deviation

Estimated Actual Column 2-Column 3
Year Sale Sale Column 3
1972 28.6 28.3 1.0%
1973 27.9 30.2 7.6%
1974 29.4 32.7 10.8%

(3) Period Covered: 1964-1972

% of Deviation

Estimated Actual Column 2-Column 3
Year Sale Sale Column 3
1973 27.4 30.2 9.2%
1974 29.2 - 327 10.6%

(4) Period Covered: 1964-1973

% of Deviation

Estimated Actual Column 2-Column 3
Year Sale Sale Column 3 -
1974 31.3 32.7 4.2%

(E) Company Sales Product B
(1) Period Covered by Model 1964-1970

: % of Deviation
Estimated Actual Column 2-Column 3

Year Sale Sale Column 3
1971 34.40 35.20 2.3%
1972 36.95 37.10 0.4%
1973 36.60 39.20 6.6%
1974 - 40.40 41.10 1.7%
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(2) Period Covered: 1964-1971

% of Deviation

Estimated Actual Column 2-Column 3
Year Sale Sale Column 3
1972 37.00 37.10 0.3%
1973 36.40 39.20 7.1%
1974 41.50 41.10 1.0%

(3) Period Covered: 1964-1972

9% of Deviation

Estimated Actual Column 2-Column 3
Year Sale Sale Column 3
1973 36.10 39.20 7.7%
1974 41.20 41.10 1.0%

(4) Period Covered: 1964-1973

% of Deviation

Estimated Actual Column 2-Column 3
Year Sale Sale Column 3
1974 44.50 41.10 8.3%

Predictor tests were also made for Models II, III, IV and
variations for the years 1971-1973 were as follows:

Industry Market Company
Model Sale Share Sale

I 096%-85% 1.3%-11.6% 2.8%-13.7%
I 0.96%-8.5% 1.5%-20.6% 0.2% - 22.5%
v - - 1.2%- 3.1%
A% - - 0.2% - 18.2%




Appendix 2

Market Share and Total Industry Sale
Regression Tabulations for Model 1. Philippines

Product A
Years Constant Adv SP Ratio Mkt P Price R?
N=10 0.48530 1.92085 -0.52606 0.14846 0.92291
(2.21545)' (-1.71375) (0.42959)
N=29 0.57555 1.75486 -0.60906 0.07210 0.89826
(1.93951) (-1.52725) 0.28176
N= 8 0.58915 1.71117 -0.62315 0.07774 0.86565
(1.59563) (-1.26318) (0.22920)
N=7 0.58960 1.72516 -0.62776 0.08773 0.79140
(1.54125)  (-0.95451) (0.39854)
I'roduct B
Y ears Constant Adv SP Ratio Mkt P Price R?
N=10 -0.11193 1.293144 0.38410 -0.17576 0.91451
7.85396  (1.51346) (-1.16893)
N=9 -0.11364 1.30494 0.38767 -0.18953 0.90864
(7.03248) (1.39582) (-1.02013)
N= 8 -0.11231 1.28835 0.38311 -0.16579 0.90945
6.29300  (1.28105) (-0.98922)
N« 17 -0.10907 1.28107 0.37612 -0.15230 0.89855
(4.40980)  (1.08842) (-0.59238)
-
TOTAL INDUSTRY SALE
Yonr Constant Population = PC Income No. of Firms R?
R
N=10 -391.24829 19.97169 -0.67218 -4.74219 0.99206
(3.46057) (-2.53169) (-1.69579)
N=9 -396.28467 20.19115 -0.67294 -5.03492 0.99487
(1.81121) (-0.78240) (-3.35562)
N=8 -338.10449 17.14917 -9.48218 -5.38044 0.99332
(1.82975) (-0.94186) (-2.80612)
N=1 -633.83276 32.92038 -1.53346 -2.32713 0.97853
(1.63080)  (-0.84873)

(-2.21433)

Fifuren onclosed by parentheses are the t-ratios
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Appendix 3
Industry Sale Regression Tabulations for Model 1, Philippines

PRODUCT A, [ (is) = [ (population)

Years of
Observation  Intercept  Population M/C R? F D/W  S/E

1964-1973  -179.450 7.812  0.989 0979 386.420 2.080 3.789
(10 yrs) (19.657)

1964-1972 -172.678 7.609 0.986 0.972 246.451 2.037 3.888
(9 yrs) (15.698)

1964-1971 -176.612 7.728 0.980 0.962 152.513 1.795 4.160
(8 yrs) {12.349)

1964-1970 -159.084 7.193 0.974 0.949 93.361 2.275 3.999
(T yrs) (9.662)

INDUSTRY SALE REGRESSION TABULATIONS FOR MODEL 1, PHILIPPINES

PRODUCT A, f (i s) = [ (Population, Dummy Variable)

Years of Dummy
Ohservation  Intercept Population  Variable M/C R? FF D/W
1964-1973 -144.206 6.726 7.738 0.993 0.986 249.367 2.991 2.
(10 yrs) (9.657) (1.805)
1964-1972 -132.216 6.365 B.432 0.991 0.983 178.474 3.160 2.
(9 yrs) (8.590) (2.006) ]
1964-1971 -136.627 6.498 8.599 0.989 0978 112.078 3.092
(8 yrs) (7.862) (1.916)
1964-1970 -133.214 6.395 7.231 0.982 0.965 56.762 3.083 '3'
(7 yrs) (7.212) (1.405)

NOTE: Regression equations for the industry sale were also developed for Model { whal
industry sale was expressed first as a function of household per capita income and’
second as a function of household per capital income and a dummy variable. The
sults are similar to the above table, an increase in the Burbin-Watson Statistic and |
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Appendix 4

Stepwise Regressions for Model 1, Philippines
No. of Years = 10

PRODUCT A MARKET SHARE

Source SS dF MS F
X, Adv SP R 0.007 1 0007 6
x, Mkt P 0.000> 1 0000 0
x, Price 0.0002 1 0.000 0

Sub-total (X, , X,, X3) 0.007 3 0.007 0
Iirror 0.002 6

Total SS 0.009 9

In product A, X; contributes 87.6% of the variation in
market share and X,, X; make only insignificant contribu-
tions. '

PRODUCT B MARKET SHARE

Source SS dF MS F
X, AdvSPR 0.004 3 0.004 6
X, Mkt P 0.0002 1 0.000 0
X, Price 0.000 1 0.000 0

Mub-total (X, , X,, X5)  0.004 -3  0.004
Krror 0.0005 6

Total SS 0.0045

! Rounding truncated figures

In product A the biggest contributor is X; and i_s represented
M. X, and X; make only insignificant contributions.
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For variable X, it is significant at the 5% level since computed
F equals 6.00 and exceeds the tabular F value of 5.99. -

Stepwise Regression, Model 1, Macro-Model
Total Industry Sale

Source SS dF MS F
X4 Population 5549.508 1 5549.508 813.00
X¢ PC Income 50.782 1 50.782 7.448
X¢ Number of Firms 21.554 1 21.554 3.16€
Sub-Total
(X4, X5, Xg) 5621.844 3 1873.66
Error 40.919 6 6.819
Total SS 5662.73 9
Forr=0.05 Tabular F = 5.99
For r = 0.07 Tabular F = 13.74

At the 5% level X4 and X; are significant but X, is not significant. |
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