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ABSTRACT

The effect of advertising on personal consumption 
and personal saving depends upon the four models and the 
time (annual or quarterly) period used in the analysis.
The basic Houthakker-Taylor model is expanded four different 
ways to include advertising as an independent variable.
This analysis examines advertising's effect on each model.

This study involves the use of the aggregate adver
tising index and personal consumption, personal saving, and 
personal disposable income in per capita values, There
fore , this study cannot tell if advertising persuades or is 
purely informative. It can tell whether advertising has a 
negative effect on saving and a positive effect upon con
sumption. However, there is a problem of simultaneity be
tween advertising and personal consumption during 1953 to 
1974 in three of the four models. Therefore, these four 
models are estimated by the Ordinary Least Squares and the 
Two Stage Least Squares. The latter takes into account the 
simultaneity between, advertising and consumption. Due to 
the simultaneity, advertising does not have a direct effect 
upon consumption.



CHAPTER 1

INTRODUCTION

Each individual establishes preferences and tastes 
for products that can be consumed in the present,and future. 
Advertising is one means used to influence these tastes and 
preferences. Advertising informs consumers of a product, 
that consumers value, by giving a certain kind of informa
tion about the product. Advertising establishes brand 
loyalty, product differentiation, and it makes the consumers 
aware that the product can be a satisfactory solution to a

Ineed they might have today.
. Much of the economic theory concerning consumer be

havior is based primarily on the utility functions for an 
individual. Here consumer behavior of each individual con
sists of the tastes and preferences set down for each 
product. One problem that can arise in analyzing consumer 
behavior is due to the fact that preferences are interde
pendent. The preferences of one individual are influenced

1. Neil H. Borden, The Economic Effects of Adver
tising (Chicago: Richard D. Irwin, Inc., 1942), pp. 136,
194; Robert Dorfman and Peter 0. Steiner, "Optimal Advertis
ing and Optimal Quality," American Economic Review, 44,
Part 2 (1954), p. 828.
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by the purchases of the past and the behavior of other con
sumers. Due to this interdependence of the preferences, 
advertising can be analyzed using the aggregate consumption 
function. Aggregate data, measured in per capita terms, are
then used to explain the average behavior of a large group

.
of consumers. Per capita terms are used since much of 
consumer theory is based on individual functions and cases 
and the interpretation of the results.can be made simpler. 
The relationships between per capita terms are more meaning
ful and consistent than the aggregate relationships. Adver
tising's effect on the aggregate consumption function can be 
analyzed to help determine whether it has any effect on both 
consumption and saving.

The basic model used in this study is the Houthakker 
Taylor Model. Any variations to it are due to the inclusion 
of advertising into the model. In the analysis there will 
be four distinct models used to test whether advertising has 
an effect on the aggregate consumption and aggregate saving.

Prior expectations, based on these four models, must 
be stated so no confusion will be created in this study.
The effect advertising has on consumption is a positive 
effect. Advertising should influence consumers to consume 
more. As advertising increases so should consumption. 
Advertising, though, should have a negative effect on saving 
As the consumers' consumption increases, saving should



. 3
decrease, assuming income to b e •consistent. As advertising 
increases, again saving should decrease. This is the effect 
advertising has on saving when it is a direct effect,

.The years chosen in this study consist of both the 
annual and quarterly periods. This analysis covers a 21- 
year span from 1953. to 1974. Has advertising had an effectI
on the aggregate consumption and saving during this time 
period? Inflation and recessions have created problems in 
the market on the amount spent for goods and services. The 
same amount of money spent buys less than before.' Usually 
during a recession the amount spent for advertising de
creases since advertising seems to follow the trends of the 
economy. Therefore due to these recessions, has advertising 
decreased from period to period and if so, has it to the 
point of also decreasing consumption from one period to the 
next? With this in mind, recessions during 1953 to 1974 can 
very well have an influence on the outcome of this analysis.

Two separate tests are given based on quarterly and 
annual time periods. Does advertising have an effect on 
consumption and saving when the lag is only a quarter, or 
should the lag be longer to have an effect? A quarter lag 
may not be a long enough period to show any significant 
effects. Two quarters lagged, compared to a one-quarter 
lagged analysis, do not give significantly different results. 
A lag of one year, though, gives completely different



results. Therefore, this analysis compares a one-quarter 
lag to an annual lag. The level of significance used in 
testing whether advertising has had an effect on aggregate 
consumption and aggregate saving for the years 1953 to 1974 
based on both annual and quarterly time periods will be .05.

Advertising's effect on the aggregate consumption 
is included along with saving and income in the analysis. 
Income is included since both consumption and saving are 
dependent upon it. Aside from this fact, what this study 
will analyze is advertising's influence on the aggregate 
consumption and aggregate saving for the years 1953 to 1974, 
based on the quarterly and annual time periods.



CHAPTER 2

WHAT IS ADVERTISING?

Advertising can be the spark that causes consumers 
to act by buying the products. The word advertising can be 
used in many different ways and it has several meanings which 
are used today. Borden defined advertising in this light: 
"Advertising includes those activities by which visual or 
oral messages are addressed to the public for the purposes 
of informing them and influencing them either to buy mer
chandise or services or to act or be inclined favorably

2toward ideas, institutions, or persons featured." It is a
modern method of identifying the buyers and sellers and it
can help to provide a meeting place for the potential buyers
and sellers. Advertising assumes the major part of bringing
the information to the consumer because it can be taken in
and hopefully understood with little effort on the part of 

3the consumer.

2. Neil H. Borden, The Economic Effects of Adver- 
tising (Chicago: Richard D. Irwin, Inc., 1942), p. 17.

3. William S. Comanor and Thomas A. Wilson, 
Advertising and Market Power, Harvard Economic Studies.
Volume 144 (Cambridge: Harvard University Press, 1974), 
p. 24.

5



Informative Advertising
IInforming the public of the product and whether or 

not it is new on the market is one objective of advertising 
Informative advertising gives a certain kind of information 
about the product that the consumers value. It can convey 
certain level of quality. A well-known brand that has been 
advertised and been on the market for a long time will 
probably give more satisfaction to the consumer than the 
one which little is known or the one the consumers must 
experiment with. This involves the risk or uncertainty of 
using either an advertised product versus an unadvertised 
one. The question here is whether the buyers consider the 
similar goods as being close substitutes despite the fact 
the sellers' efforts have been in/ the opposite direction. 
This type of advertising usually deals with the sellers' or 
manufacturers' reputation that can then lead to brand 
preference. Certain kinds of informative advertising are 
required to identify the sellers. These advertisements 
include the displaying of the goods and being listed in a 
directory. Other forms of advertising that are informa
tional can establish the reliability of the product adver
tised, the price and terms of sale, and the instructions on 
the use of the product.

Entertainment is used to attract the buyers to the 
information. Any product advertised on the radio or



television supplies entertainment . This may provide, very
little factual information,.but it does have the effect of
helping to make the product well-known, which could influence

4many consumers.

Influences oh.Consumers
Consumers face a problem in choosing the alternative

products with the information that is given to them.
Information is not always the dominant factor that influences
the final decisions. Specified tastes exist for the various
commodities and the prospective levels of quality of the
product has already been assumed by the consumer. Besides
advertising, personal recommendations from others are also
responsible for the consumer buying the product. Consumer
tastes haye been developed through the interactions of
consumers and other marketing effects. Sociologists have
shown that consumption decisions are effectively influenced
by advertising, and by the recommendations of other persons

6known to the consumer.
Still, consumers are relatively ignorant of the 

satisfactions they can expect from the wide range of

4. Lester G. Telser, "Advertising and Competition," 
The Journal of Political Economy, 72 (1964), pp. 539-540.

5. Comanor and Wilson, p. 11.
6. Robin Harris, "Galbraith, Solow, and the Truth 

About Corporations," Public Interest, 11 (1968), p. 39.



merchandise. Some consumers take for granted the fact that 
brand products are different from non-advertised brand 
products. Advertising helps to alter consumer attitudes and

•7tastes to build favorable responses toward the products. 
Advertising also is known to be effective on occasions where 
the consumer has the least ability to obtain the information.

Onecessary to evaluate the products. Consumer demands are 
in a constant state of flux.

Brand Loyalty 
Another feature in consumer behavior is brand loy

alty. Advertising can be used to distinguish these differ
ences among the brands in the minds of the consumers. Brand 
preferences exist simply because the consumer prefers one 
set of product characteristics to another. Advertising
tries to build up the brand in the eyes of the consumer so

9that the product will be conducive to buying. Another 
reason for brand loyalty is that the consumers want to re
duce the risks of their decisions. Out of this loyalty soon 
comes, the habitual behavior of continually buying the 
product. The consumer follows an accustomed pattern of
behavior that helps to reduce the uncertainty by relying on

7. Borden, p. 434.
8. Harris, p. 39.
9. Borden, p. 136.



products that have proved themselves in the past.^^ No 
experimentation is needed with the brand product.

Product Differentiation
Advertising utilizing information can.also be used

to differentiate the products from one another. "Product
differentiation reflects two sets of factors: 1) the basic
characteristics of the products within the market, and 2)
the present and past policies of the established firms with
respect to advertising, product design, servicing, and 

11distribution." Dorfman and Stiner’s theoretical results
clarified the relationship between advertising and product

12differentiation. They stated that the optimal level of 
advertising is where the marginal revenue from advertising 
equals the price elasticity of demand for the firm. If the 
product differentiations are important due to the changes of 
prices in the market structure but the consumers are reluc
tant to respond to these price changes, the result is then 
a decrease in the price elasticity of demand. The consumer's 
uncertainty, though, can increase the marginal effectiveness

10. George Katona, The Powerful Consumer (New York: 
McGraw-Hill, 1960), p. 140.

11. Comanor and Wilson, p. 43.
12. Robert Dorfman and Peter 0. Steiner, "Optimal 

Advertising and Optimal Quality," American Economic Review, 
44, Part 2 (1954); pp. 828-831.
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of advertising since the consumers will not stay with their 
same preferences on competing products. Therefore, a higher 
level of advertising is required for the marginal revenue to 
equal the price elasticity of demand. In this example, the 
product differentiations are important. An increase in the 
differentiations, other things being equal, tend to increase 
advertising.

In another type of market when the product differ
entiations are not important economically, an advertising 
policy cannot affect the consumers' judgment based on the 
characteristics of the competing brands. In other words, 
under these circumstances, an increase in advertising re
duces the price elasticity of demand. When the products are 
substitutable, the quantity demanded is not responsive to 
price changes. In this case the demand becomes less elastic 
through advertising. Therefore, the price elasticity of 
demand with an optimal advertising policy is lower than the 
price elasticity of demand without advertising, when product 
differentiations are not important. The level of advertis
ing can affect the degree of product differentiation 
measured by the price elasticity of demand for the product.

Provided all the firms behave rationally, advertising 
expenditures give a useful measure of the extent of product 
differentiation. In the consumer-good industries, a high, 
level of advertising shows that the product is differentiated



.11
in the market. The level of advertising can also help de
termine the level of differentiation. Advertising in that 
case, is a source of product differentiation.

Economic Effects of Advertising
Advertising creates a heed that makes the consumer 

aware that a product offers a satisfactory solution to a 
desire he may have in the present. It serves to speed up 
consumption and it also adapts to changes in the consumer's 
living habits, attitudes, or environment, that relate to the 
consumption of the particular product or brand. Advertising 
is used in accordance with the trends--it has affected them 
but not caused them.

Advertising has been used in different amounts with 
varying effects on demand curves. Theoretically, with the 
help of advertising, demand curves have shifted to the right 
and have also changed their shapes.̂  Advertising can 
affect the demand curve for the products as a whole as well 
as the demand curve for the individual companies. Adver
tising has shifted the demand for a particular product when 
the demand for the products are expandable. Increasing the

13. Comanor and Wilson, pp. 44-45.
14. Borden, p. 194.
15. Borden, pp. 431-432.
16. Borden, pp. 162-163.
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consumer's emotional appeal is one motive to use advertising
to increase demand.

The demand curves for the products have also been
17made more or less elastic by advertising. Generally, the 

demand will become more elastic (quantity demanded is re
sponsive to price changes) as the product becomes known arid 
its brand becomes recognized.

Advertising can increase demand of the individual 
companies and it can also change the shape of the company's 
demand curve under the right conditions. Shifting of the 
demand curve occurs when the appeals through advertising 
make the particular product or brand appear more desirable 
to the consumers.

The profitable utilization of advertising to shift
18the demand curve, has five basic conditions. First, 

advertising is more likely to be effective if the company 
is operating with a favorable demand trend for the product. 
This can help to increase the demand for the product in its 
appropriate industry. Second, if the products differ sig
nificantly, advertising is more likely to be effective in 
distinguishing the different qualities. Third, advertising 
is important to the consumer to expound on the hidden quali
ties of the product as contrasted with the external

17. Borden, p. 423.
18. Borden, pp. 424-428.
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qualities that can be seen and appraised. Fourth, emotional 
appeal is used to tempt the.consumer to buy the particular 
product. For example, health would be a motive used in 
advertising in an appeal to buy fruit. Finally, advertising 
has to be done on a large enough scale to be effective and 
to leave an impression on the consumer in the particular 
market.

Advertising has a major influence on decisions. It 
provides an important distinction among the products that 
helps guide the consumers in their decision-making process. 
Do they buy the advertised product or the unadvertised one? 
Consumers may use advertising to decrease the risk in 
deciding which product will give a satisfactory result. 
Advertising can influence the choice among products and 
brands.



CHAPTER 3

DISCUSSION ON CONSUMPTION, SAVING, INCOME

Consumer expenditure, and its relationship to per
sonal income and saving, is only one particular aspect of 
consumer behavior. Tastes and attitudes also tend to.have 
an influence on consumer behavior and thereby are also other 
important aspects. Advertising is one; way to alter or change 
these tastes and attitudes which eventually lead to consumer 
expenditures.

Consumer Choice and Preferences
The theory of consumer behavior states that each

19individual tries to maximize his or her utility index. 
Decisions made by the consumer are then analyzed by their 
relationships with the environment. The economist then 
tries to predict how the consumer is likely to respond to 
changes and how these responses are conditioned by circum
stances.

The changes of consumer attitudes and responses can 
be based on his changing preferences. Each individual,

19. Daniel B . Suits, "The Determinants of Consumer 
Expenditure: A Review of Present Knowledge," Impacts of 
Monetary Policy (Englewood Cliffs, N.J.: Prentice Hall.
1963), p. 6.

14



• 15
influenced by many factors in the environment, seeks to

20dispose his personal income to maximize his total utility. 
Therefore, a theory may be devised dealing with the concept 
of preferences in the utility function. The interpretation 
of the behavior of an individual can also be discussed by 
using tastes and the differences among them. If the con
sumers are not subject to outside influences or pressures
and remain in the same situation and are also satisfied,

21the preferences remain the same.
The parameters used to describe the preferences are

independent of the other economic variables, such as income
and consumption. The interdependence of the preferences,
from one individual to the next, has been recognized. The
preferences of one individual are affected by the actual
purchases of the past and the outside influences of others.
"If tastes are interdependent, a dynamic development in

2?tastes is implied." An analysis determined by the shift
ing of the preferences is difficult since the variables 
cannot be observed.

20. Suits, pp. 6-7.
21. James Duesenberry, Income, Saving and the 

Theory of Consumer Behavior (Cambridge: Harvard University 
Press , 1949) , p., 12.

22. Ibid/, p. 17.
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Based on preferences, a general theory developed 

can take into account each individual's psychological dif
ferences composed of the choices. This theory can explain 
the preferences of each individual and it can explain the 
details of consumer behavior. This theory can fail since 
the preferences and tastes are interdependent. Therefore, 
an aggregate analysis, including the variables personal 
consumption, saving, disposable income and advertising
explain the average behavior of a large group of consum

esers. In this study, aggregate values in per capita terms 
are used to explain this average behavior of a group of 
consumers. Advertising can alter the tastes and preferences 
of consumers, which can then determine whether the altera
tion of these tastes has any bearing on consumption ex
penditures and saving. (

In this analysis, the aggregate demand theory has 
two assumptions.̂  First, every individual's consumption 
behavior is dependent and second, that these consumption 
relationships are irreversible. The decisions the consumers 
make about a product at a particular time due to this 
dependence cannot be reversed.

23. Duesenberry, p. 19.
24. Ibid., p. 1.
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Consumption

The " . . . understanding of consumer behavior be
gins with the full recognition of the social character of

25the consumption patterns.” What is important in buying
a product or service is the desire for the good or service
to serve certain purposes. Duesenberry has devised a theory
of consumption about the purposes a good or service can give

26to the consumer. First, the consumer's culture requires 
the consumption of certain kinds of goods dealing, with both 
the physical and social needs. Second, these needs can be 
satisfied by the large number of different goods on the 
market that are equal in quality. To become aware of these 
different products can be through advertising or word of 
mouth. Also, these different goods can be regarded to be 
superior or inferior to each other, another effect by adver
tising. Finally, the consumer determines what level of 
success the good can be used with a specific purpose.

25. Duesenberry, p. 19.
26. Ibid., pp. 19-22.



Increasing Consumption
Personal consumption increases when personal di-

27sposable income increases. A rising consumption can be 
considered as one of the basic characteristics of the United 
States culture. Consumers increase their personal consump
tion with a given disposable income level.

In the past it has been assumed increasing consumer 
expenditures happen if the consumer believes in the superio
rity of goods that satisfy a need or purpose. To become 
aware of these superior goods and to want them can be ob
served through advertising, word of mouth, or constant . 
contact with each of the various products. Another reason 
consumption expenditures increase is by the consumer trying 
to obtain a higher standard of living. One of the goals of 
each individual is to obtain a certain degree of success 
to maintain his self-esteem and prestige. "The improvement
in the standard of living is identical with the improvement

28in the quality of the goods consumed. Where the improve
ment in the standard of living can be more of a social goal, 
the drive to obtain and maintain this self-esteem is to

27. Duesenberry, p. 26. See also, John Maynard 
Keynes The General Theory of Employment, Interest,' and . 
Money, as quoted by. Franco Modigliani and. Richard Brumberg 
in "Utility Analysis and the Consumption Function: An 
Interpretation of Cross-Section Data," in Post Keynesian 
Economics j edited by Kenneth K.. Kurihara (New Brunswick: 
Rutgers"University Press, 1954), p . 388.

28. Duesenberry, p. 29.
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acquire higher quality goods than.those the.individual 
usually consumes to date.

Once the consumer has obtained this higher standard 
of living it must be maintained. Therefore, the consumption 
expenditures increase for higher quality goods. Prestige 
and self-esteem are acquired once the consumer feels he has 
obtained his goal successfully.

This incentive to increase personal consumption can 
be aroused by. the consumer comparing his standard of living 
towards that of others. It can be like "keeping up with the 
Joneses." Or, it can be due to the frequency of contacts 
with superior goods. Personal consumption expenditures 
increase at the expense of personal saving, if disposable 
income is stable.

Saving
The desired level of personal saving can be achieved 

by anyone who wants to improve his standard of living and 
has the desire to obtain a future welfare. The motives for 
saving can be many depending on what priorities the consumers 
have that will enable them to save. Some reasons are the 
education of a child, retirement, the protection of the 
dependents in case of an accident or emergency, and add to



20
29their estate to benefit the dependents or heirs. Uncer

tainty can also lead to saving. Saving can be a precau
tionary move to accumulate the assets in case of an emergency. 
It is sometimes necessary to have a form of equity in certain 
assets before the consumer can purchase and receive durable 
goods or services. Here uncertainty is whether the indi
vidual can pay for the durable good or service. This forces 
the individual to keep part of his equity composed of durable 
goods to ensure the ability to purchase some future durable 
products.

Income and Its Interrelationship with 
Consumption and Saving

Personal disposable income is the remainder of the
total disposable income after taxes. The individual has the
freedom to decide how the personal disposable income is to 
be dispersed, either for his personal consumption expendi
tures-, or his personal savings. Disposable income can be a 
form of a budget constraint that can help determine the 
amount spent on goods or services and saved in the form of 
liquid assets, durable assets, capital gains, stock, and 
other investments. By definition, income is equal to

29.. Franco Modigliani and Richard Brumberg,
pp. 391-392.

30. Ibid., pp. 392-393.
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consumption plus saving. From this, there is a definite 
relationship between disposable income, consumption, and 
saving.

Personal consumption is dependent on past dispos
alable income. It takes times for consumers to adjust to 

changes of their increasing or decreasing income. This is 
what is considered to be a lagged effect of income on the 
present consumption, Besides income, the present consump
tion expenditures also take into account the past 
expenditures.

Present and future consumption are indirectly 
affected by past consumption expenditures. Desires, wants, 
or needs that are already accustomed to a level of expendi
ture do not change suddenly. The influence of the lagged 
consumption and income do not fade away immediately.

Personal saving depends on the past and current 
32disposable income. Personal saving is the residual of

O Opersonal consumption from the personal disposable income. 
Families who have high incomes in prosperous years spend 
to maintain their standard.of living. When incomes decrease 
a substantial amount of the adjustment to this decrease does 
not come about immediately. Consumption expenditures can be

31. Suits, pp. 16, 39.
32. Duesenberry, p. 76.
33. Hilton Friedman, A Theory of the Consumption 

Function (Princeton: Princeton University Press, 1957), p. 10.
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in excess of the disposable income for the year. What 
happens is that the families cannot adjust for any decrease 
in the disposable income, whether this be a little or great 
decrease. The level of spending is maintained since the 
consumers are accustomed to a higher standard of living and 
have therefore found it difficult to give up. Consumption 
can be influenced by this past living standard. There could 
be little or no savings at all and in times of desperate 
years deficits can be reported. Especially during the time 
of the Depression deficits became a fact.

Both personal saving and consumption are dependent 
on current disposable income relative to past income. The 
families whose incomes increased had approximately the same 
savings as those whose incomes stayed the same. On the 
other hand, the families whose incomes decreased had smaller 
savings than the families whose income stayed the same. The 
personal savings of a family is lower when their present 
income is lower compared to their past income since the 
adjustment of this change in income does not happen within 
the same period. Consumption remains the same and at times 
is difficult to decrease if the family is accustomed to a 
certain living standard. It is more difficult for a family 
to reduce its high level consumption expenditures than for 
a family who did not make these expenditures in the first

34. Suits, p. 16; see also Duesenberry, pp. 76-86.
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35place. Families are willing to sacrifice savings in order 

to protect their standard of living.
The choices between personal consumption and saving 

are affected by the interdependence of the consumer's 
preferences. These consumer preferences could lead to a 
higher personal consumption level. The growth of products 
can be due to variations in prices or incomes, or to changes 
in the taste. The changes in taste can be based upon either 
changes in the consumer attitudes or through advertising. 
Advertising can make consumers aware of the new products, 
or old established ones on the market. It can also create 
a bond between consumers and products so to continue the 
purchasing of the products out of habit. Advertising can 
help to differentiate the items, a higher quality item 
versus a lesser quality.

A shift in individual preferences can also cause 
growth of a product. Individual preferences are dependent 
on the purchases of other consumers as well as the continu
ing observations of different products of higher quality. 
Habit formation can be broken without changes in incomes 
or prices. The family keeps coming in contact with superior 
goods, either by actually observing them or through adver
tising. As the contacts increase personal consumption will 
also increase. This expenditure could come at the expense

35. Duesenberry, pp. 84-85.
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of saving. "The frequency and strength of the impulses to 
increase the expenditures depend, on the frequency of con
tacts with the goods superior to those habitually 
.c on sum ed.Advertising is one means of creating the 
habitual purchasing of a product and it can also be used to 
sever this bond between the product and consumers.

36. Duesenberry, p. 27.

(



CHAPTER 4

THE BASIC BEHAVIORAL EQUATIONS

"Current decisions are influenced by past be- 
37havior." A dynamic model must demonstrate this relation

ship between the past and the present. The Houthakker-Taylor 
model explains this phenomena in dealing with consumer 
behavior. Consumption, saving, and income are all elements 
in the analysis of consumer behavior.

The basic Houthakker-Taylor model is derived from 
38two equations.

(1) C(t) = a + es(t) + XX(t)

(2) S(tj = C(t) - D(t) where D(t) = 6S(t)

C(t) stands for the rate of demand, X(t) refers to income, 
S(t) stands for the state variable or stock, D(t) refers to
the using up or the depreciation of the stock at time t,

37. H. S. Houthakker and Lester D . Taylor, Consumer 
Demand in the United States, 2nd ed. Harvard Economic 
Studies, Volume 126 (Cambridge: Harvard University Press, 
1970), p . 9.

38. Ibid., pp. 10-11.

25
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and S(t) stands for the rate of change in the stock either

39physical or psychological. .
The behavioral equation: (1) C(t) = a + gS(t) +

AX(t) refers to the individual's demand for a particular 
item. The variables involved with this demand are income 
and the consumer's given tastes. S (t) refers to the stock 
or inventory of the past consumption expenditures.
Its coefficient '3' can be either positive or negative, 
depending on whether the adjustment of the stock or con
sumption habits predominate the decision. 'g' is negative 
if the stock refers to the situation when the variable is 
a physical inventory of durable goods; for example, the 
existing stock of automobiles. This value of the stock 
variable for a product has a negative effect on sales. If 
the product or service is nondurable and the question of 
having an actual physical form of inventory is not required, 
the variable represented is psychological. An example here 
would be a smoker using tobacco. The need and the amount of 
tobacco used in the past are a couple of reasons that de
termine what is bought and consumed in the present and future. 
Here the sign of 'g' will be positive when the stock repre
sents more of a habit. This habit formation could have a 
positive effect on consumption.

39. Lester D . Taylor and Daniel Weiserbs, "Adver
tising and the Aggregate Consumption Function," American 
Economic Review, 62 (September, 1972), p . 643. .
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The depreciation equation: (2) S(t) = C(t) - 6S(t) 

expresses the relation of the stock, or state variable, to 
the flow of the consumer purchases. The state variable 
shows the cumulative force of the past purchases of the 
commodity. When a particular commodity is habitually con
sumed, the depreciation rate '5' measures how fast the habit 
tends to wear off. This is illustrated when 'g' is positive 
in equation (1). The other extreme 16' measures how fast' 
the durable good will tend to wear out before another product 
is consumed to adjust the stock of the product. This is 
illustrated when '3' is negative in equation (1).

When this particular model is applied to aggregate 
consumption, the forces dealing with stock adjustment, Or 
habit formation, will be in the analysis together. It de
pends which is the strongest force dominating the over-all 
analysis. Usually, the forces dealing with habit formation 
are stronger than the adjustment of the stock of a durable 
item. Therefore, ' 0'' is positive in the analysis using the 
aggregate consumption function. Habit persistence has a 
heavy weight in the consumption of a commodity, especially
under a short-run analysis. The same is true in aggregate 

40consumption.

40. Taylor and Weiserbs, p. 643.
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Because.the state variable S(t) is not observed, 

it is eliminated by the use of the depreciation equation. 
Using both equations, the behavioral and the depreciation 
equations, the state variable is eliminated so that it now 
ties the change of the state variable with the new expendi
tures and its current depreciation. The complete mathemati-

41cal analysis is presented by Houthakker and Taylor. In 
the final calculations the structural equations, behavioral 
and depreciation equations are translated into discrete 
time intervals that give this estimating model:

(3) Ct aQ ■+ a1Ct_1 + a2AXt +

where refers to personal consumption,

Ct_^ is consumption lagged,

AXt is the change of disposable income, and .

X^_2 refers to disposable income lagged.

As Houthakker and Taylor have shown, the estimates of the 
structural parameters came from deriving a. where 
i = (0,1,2,3}.

41. Houthakker and Taylor, pp. 10-17.
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Actually the habit formation in consumption and the

effect assets have on savings indirectly effect each other.
Therefore, another behavioral model can be applied to 

42savings. Here S(t) represents the accumulated stock of 
the financial assets. Savings is a matter of choice how and 
what the consumer decides to save. The assets that have 
been accumulated through saving are assumed to be durable 
and may be assumed to have a zero depreciation rate. By 
the national accounting definition, savings is the net 
accumulation of the financial assets and liabilities.^
This could be money, bonds, common and preferred shares, 
and non-business debt. Increase in the stock of the.durable

ZlZlconsumer goods are not included in savings. Capital gains
and losses are also hot included in the aggregate analysis
because their influence on consumption and savings is

45difficult to determine. Therefore, the assumption here 
is that the depreciation rate.6 for savings is equal to zero.

42. Houthakker and Taylor, p. 287.
43. Ibid.
44. Ibid.
45. Ibid.
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The structural equation then is:

(4) Y(t) = a + 3S (t) + XX(t)

(5) S(t) = Y(t)

Y(t) is equal to the value of savings. By the same process 
as before, S(t) the state variable can be eliminated so the 
final estimating equation becomes:

- (6) Y(t) = b ^ _ i  + b2AXt

where 3 and X are estimated by b^ and b2•

Inclusion of Advertising 
Advertising is now introduced in these two models as 

another variable that helps determine consumption and saving. 
Advertising can first be included into the behavioral equa
tion as an independent variable with income and the state 
variables. Therefore, with A(t) equal to advertising at 
time t, the structural equation of Model I is:

(7) C(t) = a + gS(t) + yX(t) + XA(t)

(2) S(t) = G (t) - 6S(t)
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This assumes the effect of advertising on consumption is 
direct, similar to the other variable income. It also shows 
"that . . . advertising alters the marginal rate of substi
tution of consumption for saving, presumably in favor of 
greater c o n s u m p t i o n . A n o t h e r  assumption requires that 
advertising is kept flowing for an indefinite period.

The estimating equation becomes:

(8) Cc = a0 + a1Ct.1 + a2AXt + a g X ^  + â Aa,.

+ Vt-1

The structural parameters (a, 3, Y , X) are estimated by a^ 
where i = 0,1,...5.

The structural parameters in the quarterly time 
period are:

8 (a1 - 1) 8.ao 
(10) 6 = at + 1 + 2a2 - a3

46. Taylor and Weiserbs, p. 644.
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2 a.Q -

(12) 6 =
8 a.-.
2 &2

8 a.
(13) 6 =

(14) A = 2a4 * af 
, + 1

where the structural parameters in the annual time period 
are:

(16) 3 =
2(a, - 1)

4- 1 - a.

(11) Y = 2a2 " a3
+ 1



33

2a,
(17) 6 =

(18) 6 =

(19) X =

Zag - a3

2a5
2a4 ' a5

2s4 - a5

These estimates of a, 3, Y, 6, and X in Model I and the 
other estimates of the structural coefficients in Models II 
through IV are calculated in Appendix A. As explained by 
Houthakker and Taylor, 6 is over-identified.^ It is 
estimated under this restriction:

(20) a2a5 ” - 0

The reason why 6 is estimated under this restriction 
is understood by observing the calculations in Appendix A 
for the quarterly time period. The quarterly time period 
ratios are:

48. Houthakker and Taylor, p. 23.
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(21) a-2
a3

8 + 6 
26----

(22)
a5

8 + 6
26

(20) ^2a5 ~ ̂ 3a4

The explanation is the same for the annual estimates.
Advertising now is included into the other behavioral 

equation, with savings as the dependent variable. Advertis
ing affects savings also independently of income. The 
structural equation of Model II:

(23) Y(t) = a + 3S(t) + yX(t) + XA(t)

(24) S(t) = Y(t)

The analysis of Model II deals with the effect
advertising has on savings. Since advertising affects



35
consumption positively, it therefore affects the opposite 
for savings.

The estimating equation becomes:

(25) Yt = b 1Yt_1 + b 2AXt + b3AAt

The structural parameters are then calculated using 
b^, b2 , and b^. For the quarterly period:

8(b, - 1)
<26> e = bl ; i

2b,
<27> Y =

2b 3
(28) x ~ b ~ + " T

The annual estimates are then

2(b, - 1)
<29> e - ^ 4 - r —

<27> Y = 4 + t
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(2S) % =

Another way in which advertising is included in 
the model is through the depreciation equation where saving 
is the dependent variable. Here advertising indirectly 
affects savings through the state variable S(t).

(30) Y(t) = a + 3S(t) + yX(t)

(31) S(t) = Y (t) + Kj?(t)

Since the state variable S(t) represents the accumulated 
financial assets when advertising is included through the 
depreciation equation, it represents goodwill stock in the 
analysis.

The estimating equation of Model III becomes:

(32) Y(t) = blYt_l + b2AXt + b3 (At + A ^ )

The structural parameters of g and y are the same as 
estimates (26) and (27) in the quarterly period and (29) and
(27) in the annual period. Therefore, for both quarterly
and annual periods:



The final way in which advertising can be included 
in the analysis is if it is included in both the behavioral 
and the depreciation equation with savings as the dependent 
variable. The structural equation of Model IV is:

(34) Y(t) = a + 3S(t) + yX(t) + XA(t)

(35) S(t) = Y(t) + *A(t)

Advertising in the depreciation equation is again 
treated as a goodwill stock. This model tries to show the
effect advertising has both directly and indirectly on
saving. Is the impact of advertising in this type of a 
relationship twofold? Through the same calculations as 
before, the estimating equation becomes:

(36) Yt = b ^ - l  + b2AXt + b3A t + b^At_1 .

Again $ and y are the same as before in estimates
(26), (27) and (29), k and X are for both time periods:



All four of these models are related to the models
developed by Taylor and Weiserbs.^ All of the calculations
from the structural equations to the estimating equations in
the four models are developed with the explanations given by

50Houthakker and Taylor. The structural parameters using 
the estimating equation coefficients are calculated in 
Appendix A.

49. Taylor and Weiserbs, pp. 645-646.
50. Houthakker and Taylor, pp. 10-17.



CHAPTER 5

THE DATA

Personal consumption, disposable income, and saving 
are all expressed in per. capita terms. The one discrepancy 
involves estimating the values for advertising. The de
flated advertising expenditures are not listed for the
quarterly data in the January 1976 issue of the Survey of

51Current Business. . Therefore, the deflated advertising
index is used in this analysis that is obtained from
Bus ines s Statistics: Biennial Supplement to the Survey of

52Current Business. Interpreting the advertising data then
requires special mention of the problems encountered by the 
use of per capita values and the index.

51. U.S. Department of Commerce, Survey .of Current 
Business, 56(1) (Washington: Government Printing Office),
Part 1 (pp. 50-57), Part 2 (pp. 36-39), January 1976.

52. U.S. Department of Commerce, Business 
Statistics': Biennial' Supplement to the Survey of Current
Business (Washington: Government Printing Office, 1956-1976) .

39
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The Use of the Advertising Index 

The deflated avertising index, the base in 1972, 
is used in the analysis instead of advertising expressed in 
per capita terms. Advertising is not directed to indi
viduals , as is income, consumption and savings. Much
of the advertising goes to a large group of consumers,

53therefore advertising cannot be divided equally. Conse
quently, in this analysis the advertising data is analyzed 
in the aggregate using the advertising index. Another 
reason for using the advertising index is that the de
flated advertising expenditures are not listed for quarterly 
data, only for yearly data. Using the advertising values in 
the aggregate is the only alternative.

Interp r e t at ion of Data
The figures for personal consumption expenditures,

personal savings, personal disposable income, population,
and the implicit deflator of the gross national product are
all obtained from the Survey of Current Business.
"Business Statistics," a supplement to the Survey of Current

55Business is the location of the advertising index.

53. Lester D. Taylor and Daniel Weiserbs, "Adver
tising and the Aggregate Consumption Function," American 
Economic Review, 62 (September, 1972), p. 647.

54. USDC, Survey of Current Business, Part 1, 
pp. 50-57• Part II, pp. 36-39.

55. USDC, Business'. Statistics , 1956-1976.
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These statistics are gathered from tax returns by the 
Internal Revenue Service. The IRS statistics of consump
tion, saving, and income are limited.to the personal income 
tax returns, while the advertising index is computed from 
the corporate tax returns. They do not include the values 
from the unincorporated firms.

The problems of interpreting what the firms report 
as advertising can have an affect on the values recorded by 
the IRS. The advertising values reported are what the indi
vidual firms consider to be valid advertising expenditures. 
Definitions of advertising expenditures may be different, 
but they probably are close enough so as to incorporate 
their values into the analysis. Most definitions of 
advertising expenditures are the payments made to an in
formation media (television, radio, magazine) for messages

S 7distributed to the public.
Many times, when the firms distribute and produce 

their own communications, it is not reported as advertising 
.expenditures on the income tax returns. Advertising can be 
understated on the returns because of expenditures reported 
as salaries or a reduction on the corporate income.

56. William S. Comanor and Thomas A. Wilson, 
Advertising and Market Power, Harvard Economic Studies,
VoT. 144 (Cambridge: Harvard University Press, 1974), p. 5.

57. U.S. Department.of Commerce, Busihess
' Statistics: Biennial Supplement to the Survey of Current 
Business (Washington': G.P.O. , 1956) , p . 41.
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Therefore, the true value of advertising could be larger .
COthan what is reported on the corporate returns to the IRS.

Per Capita Values
All of the values of the raw data, except for adver

tising, are written in per capita terms. This includes the 
personal consumption expenditures, the personal saving, and 
the personal disposable income. "This is necessary partly 
because the underlying theory of consumer choice refers pri
marily to individuals, and partly because per capita rela
tionships are likely.to be more meaningful and stable than

5 9relationships between aggregates." Much of consumer be
havior theory explains its underlying ideas andxconcepts in 
terms of individuals rather than groups. It is geared 
towards trying to understand the individual consumer, why 
he buys particular products or what are the different 
variables that go into the buying process for a particular 
product or brand. .

The equal weight that is given to each individual by 
the use of these per capita values does not give much 
distortion to the results, since the male/female ratio is

58. Comanor and Wilson, p. 5.
59. H. S. Houthakker and Lester D. Taylor, Consumer 

Demand in the United States, 2d ed. (Cambridge: Harvard 
University Press, 1970), p. 29.
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stable in the population.^  A problem that could arise is 
connected with the state-adjustment model developed previous
ly by Houthakker and Taylor.^  The behavior equations from 
Model I, II, III, and IV are not affected by the use of the 
per capita values in this study. The behavioral equations 
not effected are Model I: (C(t) = a + $S(t) + yX(t) + icA(t), 
Model II: Y(t) = a + SS(t) + yX(t) + cA(t), Model III:
Y(t) = a + 3S(t) + AX(t), and Model IV: a + gS(t) + yX(t)
+ icA(t) . The problem lies in the fact that the per capita 
stocks are effected by population changes. If the popula
tion remains constant there is no problem in using per
capita terms with the stock variable. However, the deprecia
tion equations are affected by the population changes.
These are: Model I: S(t) = C(t) - SS(t), Model II: S(t) = 
Y(t), Model III: S(t) = Y(t) + <A(t), and Model IV: S(t) = 
Y(t) 4- KA(t). The average population growth rate has been 
1.3 percent from 1929 to 1969, which is quite small,̂  and 
the results from Houthakker and Taylor that this population
effect on the stock per capita is of little quantitative 

6 3importance.

60. Houthakker and Taylor, p. 29.
61. Ibid., p. 11.
62. Ibid., p. 30.
63. Ibid.



CHAPTER 6

EMPIRICAL RESULTS AND INTERPRETATIONS

The empirical results, are shown in Tables 1 through
8. The coefficients for the estimating equations and their
standard errors for the quarterly and annual periods esti
mated by the Ordinary Least Squares and the Two Stage Least 
Squares are shown in Tables 1 through 4. The coefficients 
for the structural parameters estimated by both methods for
the quarterly and annual data are given in Tables 5 through
8. Throughout these tables the consumption equations are 
designated by C and the saving equations are determined by 
the letter Y.

In these particular circumstances the Durbin-Watson 
test is an unreliable indicator of serial correlation.
In order for the Durbin-Watson statistic to be a valid 
indicator as to whether serial correlation is present or 
not, requires the lagged dependent variable on the right- 
hand side of the estimating equation not be present. There
fore, another method suggested by Durbin was used to examine 
the problem of serial correlation. See Table 9 for the 
results of this serial correlation test.

44



Table 1. Coefficients for estimating equations--quarterly data 1953-1974
(ordinary least squares) I.

Equation Depth
Variable

Constant* Yt-1 AXt- Xt-1 AAt At At-1 At+At-1 R2 Se

l.C Gt 13.46586 0.78822 
(8.18593) (.08264)

0.62869
(.08214)

0.18253
(.07231)

0.64353
(.90885)

0.39629
(.3201)

.998 19.242

et 25.23624 0.8269 
(15.51376)(.07674)

0.64056
(.080952)

0.15466
(.068826)

.998 19.202

2.Y Yt 0.97424
(.01142)

0.43099
(.07528)

-0.25076 
(.84791)

.893 19.546

2 -Ya \ 0.97416
(.01136)

0.42696
(.07358)

.893 19.442

3.Y Yc 0.95304
(.04439)

0.41319
(.07892)

0.02508
(.0509)

.893 19.529

4.Y Yt 0.95099
(.04497)

0.41698
(.08001)

-0.28500
(.85393)

0.34021
(.86779)

.893 19.630

* Standard error in parenthesis.

In



Table 2. Coefficients for estimating equations--annual data 1953-1974
(ordinary least squares) II.

Equation Depth Constant* C. T 
Variable Z ~ L

Yt-1 AXt Xt-1 AAt At A t-1 At+At-1 R2 Se

l.C Ct 13.15707 0.20415 
(7.99822) (.25856)

0.73668 
(.10056)

0.70541 
(.2258)

4.52707
(1.68124)

1.1585
(.85137)

.998 22.261

I Ca ' Ct 112.26821 0.13024 
(48.29987)(.27204)

0.86993 
(.10079)

0 77644 
(.24301)

' .997 25.598

2.Y Yt 0.91895
(.03811)

0.38754 
(.08548) » -4.29735

(1.54403)
.824 25.601

2,Ya Yt 0.91996
(.04447)

0.30774 . 
(.09395)

.748 29.869

3.Y Yt 0.79648
(.15569)

0.26873
(.10583)

0.1500
(.1811)

.757 30.127

4. Y Yt 0.73267
(.13016)

0.33556 
(.09002)

-4.44162 4.89397 
(1.50258) (1.55177)

.844 24.862

* Standard errors in parenthesis.

Ch



Table 3. Coefficients for estimating equations--quarterly data 1953-1974
(two-stage least squares) I.

Equation Depth Constant* C . 
Variable Yt-i A X t xt-i At At-1 At+At-1 R2 Se

l.C Ct 15.88584 0.78162 
(26.69351)(0.10468)

0.63231
(.08661)

0.1905 1.61526 
(.08969) (3.39262)

0.30789 .998 
(0.54351)

19.499

2.Y' Yt 0.97150
(.01153)

0.41312
(.07419)

2.57546
(2.07381)

.894 19.380

3.Y' Yt 0.95112
(.04436)

0.41240
(.0787)

0.02731 .893 
(.05083)

19.523

4.Y' Yt 0.95483
(.04618)

0.40993
(.08105)

0.47311 -0.42746 .892 
(1.96083) (1.98819)

19.748

* Standard errors in parenthesis.

1̂



Table 4. Coefficients for estimating equations--annual data 1953-1974
(two-stage least squares) II.

Equation Depth Constant* C 
Variable Yt-i 4Kt Xt-1 ' AX V At-1 At+At-1 r2 Se

l.C Ct 60.37069
(175.34328)

0.12358
(0.32226)

0.84916
(0.11803)

0.77129
(.28814)

1.01358
(5:56484)

6.92010
(2.24716)

.997 28.611

2.Y' Yt 0.92391
(.04989)

0.30765
(.0964)

-0.67389
(3.44794)

.749 30.645

3.Y' Yt 0.76558
(.15318)

0.26278
(.10297)

0.18615
(.1768)

.762 29.786

4. Y 1 Y. 0.73815 0.25239 -1.44026 1.90163 .758 31.252
(.16760) (0.11207) (2.69904) (2,84901)

* Standard errors are In parenthesis.

-P~00



Table 5. Coefficients for .structural equations--quarterly data 1953-1974
(ordinary least squares) I.

Equation a 3 T y 1 X X1 k 6
\
l.C 177.3748 .0.68901 0.60107 0.89823 0.49813 0.74440 2.08268
l.Ca . 402.44367 0.34037 0.61660 1.44903 1.09838
2.Y -0.10438 0.43661 -0.25403 0
2. Ya -0.104713 0.43255
3.Y -0.19236 0.42312 -1.06814 0
4.Y -0.20096 0.42745 -0.32046 -1.1265 0

4>vo



Table 6. Coefficients for structural equations--annual data 1953-1974
(ordinary least squares) II.

Equation a 13' Y Y X X' K.

l.C 11.89514 0.51528 0.63775 1.0228 6.55702 10.51589 1.36873
1.Ca 123.25247 0.07277 0.85240 1.04728 1.61184
2.Y -0.08447 0.40391 -4.47886 0
2.Ya -0.08338 0.32057
3.Y -0.22658 0.29917 -1.47406 0
4. Y -0.30857 0.38733 -1.69210 -5.38798 0



Table 7 . Coefficients for structural equations--quarterly data 1953-1974
(two-stage least squares) I.

Equation a Y Y X'

1.C 201.09957 0.43825 0.60289 1.10268 1.64043
2.Y' -0.11565 0.41909 2.61269
3.Y' -0.20042 0.42273
4.Y1 -0.18485 .41940 0.46069

3.00035 0.9669
0

-1.11743 0
-1.01063 0



Table 8. Coefficients for structural equations--annual data 1953-1974
(two-stage least squares) II.

Equation a 3 Y y ' X X' K 6

l.C . 64.57973 0.10395 0.82507 0.88005 0.9853 1.05096 1. 66377
2.Y' -0.79099 0.31982 -0.70048 0
3 . Y ' -0.26554 0.29767 -1.58818 0
4.Y' -0.30130 0.29041 -1.92267 -1.76196 0

Uiho



Table 9. Values of J . Durbin test-r-quarterly and annual time, 1953-1974.

Model I Model II Model III Model IV

Quarterly:
1953-1974 2.0716 0.8256 1.1246 0.9985

Annual:
1953-1974 Imaginary

Number
0.3118 -1.1053 1.2732
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As can be seen by the Durbin statistic, serial 

correlation was present in the estimating equation for Model 
I using the quarterly data for 1953 to 1974 and using 
Ordinary Least Squares to estimate the coefficients. How
ever, there was no autocorrelation in the estimating equa
tions for Models IX through IV. Serial correlation could 
not be determined for the annual period of 1953 
to 1974 because the sample used was less than the minimum 
number (30) required for the Durbin test. Tentatively 
though, looking at the Durbin test, there is reason to be
lieve that no autocorrelation exists in the estimating 
equations for Models II through IV.

There is reason to believe that consumption could 
influence advertising as well as advertising influencing 
consumption. This could lead to a simultaneous equation 
bias in these single equation estimates of the coefficients 
estimated by the Ordinary Least Squares. Therefore, Two 
Stage Least Squares estimation method was used to estimate 
the coefficients of the estimating equations of Models I 
through IV. "The relationship between advertising and con
sumption is one of simultaneity rather than unidirectional 
from advertising to consumption.”^  The equation used as

64. Lester D . Taylor and Daniel Weiserbs, "Adver
tising and the Aggregate Consumption Function," American 
Economic Review, 62 (September, 1972), p. 652.
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the first part of the Two Stage Least Square is obtained in 
Appendix D.

A discussion of the four separate models in quarterly 
and annual data estimated by both the Ordinary Least Squares 
and the Two Stage Least Squares from 1953 to 1974 follows.

Model I
Model I estimated by Ordinary Least Squares using 

the quarterly and annual periods are not acceptable because 
of the autocorrelation. Inconclusive results are obtained 
in using the Two Stage Least Squares when basing the analy
sis on quarterly data. The negative results here could be 
based on the fact that a quarter lag does not show adver
tising's effect upon consumption. The results based on the 
annual data are more encouraging. Here simultaneity could 
have a definite effect between advertising and consumption.
In fact, there is doubt as to whether advertising has a one
way effect upon consumption in the years 1953 to 1974 based 
on the annual time period. There was so much of a differ
ence between the Ordinary Least Squares and the Two Stage 
Least Squares that acceptance of this model to show 
advertising's effect on consumption could be questioned.

Estimated by Ordinary_ ' ".
Least Squares '

The empirical results for this model based on the 
quarterly data should be considered very discouraging. The
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coefficients for both of the advertising variables and in
cluding the constant, are not significant where a is .05. 
Since the income variables and the lagged consumption 
variable are significant and the advertising variables 
are not significant, advertising could have a separate 
effect on consumption. A look at equations l.C and l.Ca on 
Table 1 will show a reduction in the standard error of 
the estimate (Se), thereby showing a separate advertising 
effect on consumption. It is already known that the level 
of income has a direct effect upon the amount spent for 
consumption. The results in the estimating equation seem 
to back up this fact. The signs are correct in stating 
that disposable income has a positive effect on consumption. 
Given just these quarterly results, advertising appears 
to have no direct effect on consumption.

The negative results on the advertising variables 
could be due to the fact that the lagged effect of one 
quarter is not a long enough study period. This is the 
reason why the coefficients are estimated using the annual 
data from 1953 to 1974. As can be seen, the results are 
better than those obtained from the quarterly data. Both 
of the coefficients of income and one of the coefficients 
of advertising are statistically significant.
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• Here the advertising coefficient for AA has a 

direct effect upon consumption. Because of the increase in 
advertising from 1953 to 1974 consumption has increased, 
thereby showing in estimating equation Table 3-1.C that 
advertising does affect consumption.

The estimates of the coefficients are biased.
This is because autocorrelation is present in this estimat
ing equation using both quarterly and annual data (see the 
Durbin test). Autocorrelation leads to biased and incon
sistent estimates of the coefficients. This problem is 
compounded by the small sample of the annual data for the 
years 1953 to 1974.

Estimated by Two Stage 
Least Squares

Comparing Model I, estimated by the Two Stage Least 
Squares, to the Ordinary Least Squares for the quarterly 
period gives some very interesting results. According to 
the equations (1.C ’) on Table 3 with consumption as the 
dependent variable, these same results appear using the 
quarterly data estimated under the Ordinary Least Squares 
on Table 1 (equation l.C). Again both of the income co
efficients (AXt and Xt_2_) are' significant, as well as . the 
coefficient of lagged consumption (Ct_^). However, as one 
can see, the advertising coefficients are not significant.
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Again this.could be due to the inconclusive results of the 
quarter lag effect. The signs on all the coefficients are 
positive, which agrees with, prior expectations.

Observing the two tables (Tables 1 and 3) and the 
two equations (l.C and l.C) there is no noticeable change 
in the estimates of the coefficients except that one of the 
standard errors on one of the advertising coefficients 
[ (AA^), in equation l.C] increased approximately three 
times. Since standard errors do not exist for finite 
samples when the Two Stage Least Squares is used, not too 
much importance can be placed on those errors.̂  Therefore, 
both estimating equations (l.C and l.C) on Tables 1 and 3 
give inconclusive evidence as to whether advertising has 
any effect on consumption and vice versa.

Comparing equation l.C on Table 4 to the equation 
(l.C) on Table 2, where both tables are based on the annual 
data, discrepancies of significant importance seem to emerge. 
It can be seen by comparing these two equations that the 
standard error of the estimate (Se) increased approximately 
$5.00 while both of the advertising coefficients decreased. 
The coefficient on AA^ decreased about three-fourths, 
thereby demonstrating that simultaneity of consumption on

65. Statement made to the author by Dr. Lester' D.
Taylor.
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advertising is of importance here. The other coefficient 
on advertising gives similar results.

The estimation method of the Two Stage Least Squares 
is used to determine whether any discrepancies in the cal
culations of the coefficients are caused by simultaneity 
between advertising and consumption. As can be noticed, 
income has a direct effect upon consumption, since the 
income coefficients are still significant under the Two 
Stage Least Squares method. This cannot be stated with 
regard to advertising. The advertising coefficients dropped 
significantly, thereby giving conclusive evidence that 
simultaneity is a factor in calculating the advertising 
coefficients, under the annual period. This simultaneous 
effect of advertising and consumption could be created by 
their relationship with the disposable income, but further 
tests must be conducted before any conclusion can be reached.

Interpretation of Model I
By comparing all four structural equations (see 

Tables 5. through 8 and Equations l.C and 1.0' on their re
spective tables), it can be seen that the coefficient B is 
positive for all four separate structural equations. .This 
emphasizes more of a habitual nature in consumption for 
both the annual and quarterly periods estimated by both 
methods. The coefficients y and y' are positive for all four
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equations, showing that .income has a definite positive 
effect On consumption in the short run and the long run.
The coefficients on all four separate structural equations 
are correct in their signs when based on prior assumptions. 
Both coefficients are positive.

One discrepancy involves the short and long run co
efficient of advertising that increase the level of consump
tion. The explanation of these values of X (based on the 
quarterly period estimated by the Ordinary Least Squares) 
states that a one point increase in the aggregate advertis
ing index leads to an estimated increase in the per capita 
consumption expenditures of $0.50 and $6.55 in the short run 
of the quarterly and annual period respectively (see Tables 
5 and 6). Their long run counterparts are $0.74 and $10.52 
for quarterly and annual periods respectively. However, 
these estimates could'be biased, since the coefficients for 
the estimating equations are biased due to the definite 
autocorrelation.

The values for X and X ', estimated by the coeffi
cients of the equations that are based on the Two Stage 
Least Squares, are completely different. Here, on Tables 7 
and 8, the short run effectof advertising (X) on 
consumption, using both the quarterly and annual periods 
respectively, are $1.64 and $0.98. Their long run counter
parts are $3.00 and $1.05 on the quarterly and annual data
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respectively. There is a definite discrepancy between the 
difference of X and X' when estimated by the Ordinary Least 
Squares and the Two Stage Least Squares. This discrepancy 
could be based on the fact that simultaneity negates the 
effect of advertising within the one quarter period.

In conclusion, Model I would be an excellent model 
had it not been for the autocorrelation. Due to this auto
correlation the estimates on the coefficients are biased. 
When Model I is estimated under the Two Stage Least Squares, 
the advertising coefficients show signs of simultaneity 
between advertising and consumption.

Model IX
Model II gives the most conclusive results compared 

to the other models. Autocorrelation is not involved in the 
estimating equation on both quarterly and annual periods.
The annual data estimated under the Ordinary Least Squares 
shows that advertising has a significant effect on saving. 
However, the advertising estimates under the Two Stage 
Least Squares are not significant based on the annual 
data. Tables 2 and 4 will reveal this fact and show a 
simultaneous effect on advertising and consumption. Due to 
the nonautocorrelation and the correct signs on the estimat
ing and structural coefficients. Model II, estimated under
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the Ordinary Least Squares and the Two Stage Least Squares 
using the annual time period, gave the most appropriate 
results.

Estimated by Ordinary 
Least Squares

The empirical results on Tables 1 and 2 based on the 
estimating equation of Model II (2.Y) for both the quarterly 
and annual data have better results when compared to the 
other models. In observation of both the quarterly and 
annual periods a number of things stand out. Even though 
the change of the advertising 'index coefficient (AA^) is not 
significant in the quarterly time period for this estimating 
equation, it can be seen that AA^ is definitely significant 
in the annual period of 195.3 to 1974. The change of the 
aggregate advertising index coefficient in the annual data 
is approximately three times its standard error and is 
statistically significant at the .05 level. Both of these 
estimates of this advertising coefficient are the correct 
negative effect upon saving. The reason that the advertis
ing coefficient using the quarterly data îs not significant 
could be that a lag of one quarter on advertising is not 
enough time for it to have a significant impact on saving, 
whereas the lag of one year has considerably different 
results, as can be seen on Table 2.
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2Other comparisons of the multiple correlation (R )

take on values that help make this model acceptable. By
2observing the R values in the estimating equations on

Table 2 of 2 . Y and 2.Y', it can be seen that without the
2advertising variable the R is below the previous equation,

which uses advertising. This indicates that advertising
has an independent effect on savings. This is evident by 

2the R . When the advertising variables are not used in the
2estimating equation for Model I, the value of R stays very 

close to the value in l.C (see Table 2--1.C and l.Ca). 
Therefore, the estimating equation for Model II (2.Y) is 
more appropriate and fits the data better when compared with 
the estimating equation of Model I .

Autocorrelation is another important aspect that 
accentuates the superiority - of the estimating equations of 
Model I over that of Model II. In the equations of Model 
I, autocorrelation is a serious problem and gives biased 
and inefficient estimates of the coefficients in the equa
tions estimated by the Ordinary Least Squares. The null 
hypothesis of nonautocorrelation is accepted in the estima
tion of the quarterly time period under Model II. In the 
annual period the null hypothesis could also be accepted.
The sample size is too small to give the J . Durbin test an 
accurate reading, but a similar study by Lester Taylor and 
Daniel Weiserbs reveals that this form of the estimating
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equation with a larger sample size shows no autocorrela
tion. ̂  With this in mind, the coefficients for the 
estimating equations of Model IX, which uses both quarterly 
and.annual time periods, are not biased and inefficient.
This definitely shows the superiority of Model II over 
Model I.

Estimated by Two Stage - ’ -
Least Squares

When employing the equations for Model II designated 
by 2.Y ' on Table 3, poor results are revealed in the quarter
ly data estimated by the Two Stage Least Squares. Here the 
coefficient for the advertising.variable AA^ is positive 
and not significant.

The positive sign on the change of the aggregate 
advertising coefficient (AAt) shows that advertising has a 
positive effect on saving within the quarterly time period. 
Ordinarily this would not be assumed, as advertising usually 
has a negative result. This estimation procedure (Two Stage 
Least Squares) seems to compound the positive effect of 
advertising on saving. Seeing this positive coefficient on 
advertising in the Two Stage Least Squares on the quarterly 
data reveals that advertising does not have a negative 
effect on saying with the lag as short as a quarter when

66. Taylor and Weiserbs, p. 647.
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one takes into effect the simultaneity between advertising 
and consumption.

The annual time period assessed by the Two Stage 
Least Squares for the estimating equation of Model II is 
still an acceptable model even though the negative coeffi
cient AA^ is insignificant. Aside from this insignificance, 
one can see that the coefficient on advertising (AA^) using 
the annual data drops considerably when it is estimated by 
the Two Stage Least Squares (Table 3--2.Y') as compared to 
equation 2.Y on Table 2 estimated by the Ordinary Least 
Squares. Even the standard error on the coefficient in
creases when one uses the Two Stage Least Squares estimation 
method. This leads to the conclusion that the advertising 
coefficient AÂ _ is insignificant under this method. There 
is also reason to believe, based on this significant drop 
in the advertising coefficient (AA ),'that the simultaneity, 
of effects between advertising and consumption does exist 
in equation 2.Y'. If sales affects advertising rather than 
advertising affecting sales, this important drop in sig
nificance is logical. This same result is obtained in the 
estimation of Model I, which is also based bn the annual 
data estimated by the Two Stage Least Squares.

Interpretation of Model II
When one uses- Ordinary Least Squares as the 

estimation method bn both the quarterly and annual time
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periods, the estimates of the structural coefficients seem 
reasonable. The signs on 6 and X are negative, in agreement 
with the expectations set down in Chapter 4. With saving 
as the dependent variable, 6 should be negative, thereby 
showing that the stock adjustment outweighs the habitual 
consumption. Here the stock adjustment refers to the state 
variable, representing a physical inventory, for instance 
the existing supply of automobiles. The sign of X implies 
that as advertising increases, saving decreases. X is nega
tive, which shows that a one point increase in the aggregate 
advertising index results in a decrease in saving. The 
short run effect of advertising on saving (X) is -$0.25 and 
-$4.48 for the quarterly and annual data respectively,
estimated using Ordinary Least Squares.

To estimate the long run of saving is a problem 
since X (the depreciation rate on the assets) is equal to 
zero. Usually the long run counter part for y and X is a
multiple of ^  Assuming that income, saving, and

6-6

advertising each grow at the exponential rate of p, the 
amount saved with and without advertising is determined by 
the structural equation of Model II. To find the long run 
savings growth rate, the saving-income growth ratio is used.

67. H. S. Houthakker and Lester D. Taylor, Consumer 
Demand in the United States, 2d ed. (Cambridge: Harvard 
University Press, 1970), pp. 17-18.
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The saving-income growth ratio when the advertising rate

v 5 ~equals p is £ = + Aa) while the growth of savings-
x

income ratio for advertising growth is J y .
x ^

The values for the quarterly period of with and
x

without an advertising growth rate is .02034 and .020719, 
respectively. Using the quarterly data this small differ
ence on the saving-income ratio leads one to believe 
there is no direct effect of advertising on 
consumption. By observing the annual period for 1953 to

1974, the estimates of £ , with and without the advertising
x

growth rate, are significantly different. With the adver

tising growth rate in J greater than zero, the value be-
x

comes .054724 and with the advertising growth rate equal to 
zero, the estimate is 0.08346, therefore giving a signifi
cant difference of 2.874 percent. This leads one to believe 
that advertising does have an effect on saving in the annual 
periods estimated by Ordinary Least Squares. In the 
quarterly time period the insignificance between the two

68. Taylor and Weiserbs, pp. 651-652
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values of ^ is due to the short lag. By observing the 
x

annual data estimated by the Ordinary Least Squares, one 
sees a definite significance.

Observing the structural coefficient in Tables 7 and 
8, which are estimated under Two Stage Least Squares, im
portant discrepancies emerge. In the quarterly period the 
coefficients in the structural equation do not take on their 
expected signs. 6 is still negative, emphasizing the 
accumulation of savings for the stock inventory, but X the 
coefficient for advertising, is positive when it should be 
negative. This indicates that the positive effect of 
advertising increases saving.

The coefficients for the structural equation for 
the annual period, under Two Stage Least Squares for Model 
II (see Table 8), reveal that g and X are negative. Here 
the coefficient of advertising (X) is a negative 
sign, which indicates that advertising has a negative effect 
on saving. The short run effect of advertising on saving is 
approximately -$0.70, meaning that advertising reduces 
saving $0.70 for each one point increase in the advertising 
index. The long run effect on saving as discussed on page 
66 cannot be readily found. The long run effect of adver
tising in this period is found the same way as before (see 
page 67). The saving-income growth ratio influenced by
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advertising, becomes 0.06486 while the growth ratio without 
advertising is 0.069596. The difference (.47 percent) is 
not significant. This could mean that there is no effect of 
advertising on saving in the years 1953 to 1974, if one 
takes into consideration the simultaneity of advertising 
and consumption.

Model 11, estimated by Ordinary Least Squares and 
Two Stage Least Squares, gives fairly conclusive results 
for both periods used in the study. However, Model II 
is best estimated using both estimation methods in the 
annual time period. During 1953 to 1974 there is a simul
taneous effect of advertising and consumption estimated by 
Two Stage Least Squares for the annual time period. Also, 
advertising has a direct effect on saving under the annual 
data when estimated under Ordinary Least Squares. Of all 
the four models tested, Model II gave the most appropriate 
and conclusive results.

Model III ,
The coefficients on the advertising estimates on 

both the quarterly and annual data, estimated by both 
Ordinary Least Squares and Two Stage Least Squares, are 
insignificant. The interpretation of these coefficients 
is as advertising increases, so is saving. This is contra
dictory to the significant results obtained in Model II and
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the prior expectations stated in the Introduction. There
fore, Model III is a poor model.

'Estimated by Ordinary Least Squares'
and Its Interpretation • ' '  ' '' ■

Model 111, based on the annual and quarterly data 
estimated.by the Ordinary Least Squares, is shown on Tables 
1 and 2 (labeled 3.Y). Using both annual and quarterly data, 
the results of the coefficients of these estimating equa
tions are very poor. There is little difference between the 
results on quarterly and annual data. The coefficient of 
advertising in both equations is insignificant and both 
coefficients have a positive sign. This would then signify 
that advertising h a s  a positive effect on saving, which is 
not true according to Model II. In Model III, advertising 
is included in the depreciation equation, thereby having an 
effect on saving. Advertising tries to further decrease 
this level of saving. When the level of saving decreases, 
more is spent on consumption. In this way, advertising 
affects consumption and saving.

Using the annual data (Table 2--3.Y), the multiple 
correlation (R^) has the lowest value on all four models for 
the same span of time. It appears that the data do not
fit very well into this model, which uses advertising in the

2depreciation equation. Observing the R and the standard
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error (Se) on the quarterly time period (Table 1--3.Y),
the problems based on the annual time period do not seem to
persist. The quarterly sample is fairly large and the data
for Model III fits well when based on the standard error of

2the estimate and R .
In the estimating equations for Model III (3.Y), 

using both the quarterly and annual time periods, if the co
efficient of advertising has a negative sign. This implies 
that advertising decreases saving by increasing con
sumption. Actually, the coefficient of the advertising 
variable (At + A^_^) is positive and not significant at the 
.05 level. This positive coefficient (Â . + A^_^) reflects 
that advertising has a positive effect on saving. This 
statement goes,against the first prior assumption stated in 
the Introduction of Chapter 1.

Due to the discrepancy of the advertising co
efficient, the estimates for the structural coefficients are 
not correct if based on the prior assumption that advertis
ing has a negative effect on saving. By observing Tables 5

z\ * Zs
and 6 of the quarterly and annual time periods, both 6 and k. 
are negative. The implication that value k projects does 
not coincide with the assumptions based on advertising.
This negative value for k implies that advertising leads to 
a reduction in the accumulated stock already in savings, 
thereby creating the need to increase saving in the present
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and future. Since k is negative, this implies that as the 
level of advertising is increasing so is saving, as based 
on the results in the estimating equation for Model III. 
However, 3 is the appropriate sign in this model as in
Model . II. A negative sign on 3 implies that the need to
save is stronger than the formation of consumption habits.

The indirect influence established by Model III is 
insignificant, therefore the conclusion is that advertising 
directly influences saving. Based on these results Model 
II is still the best model.

Estimated by Two Stage .
Least Squares

The estimating equation for Model III estimated by
the Two Stage Least Squares are shown in Tables 3 and 4,
while the structural coefficients are shown on Tables 7 and
o - -8. These results on 3, k . and the coefficient on the adver
tising variable (A^ + A^_^) are the same as when they are 
estimated by the Ordinary Least Squares. Therefore, further 
explanation will not be necessary.

Model IV
In observing Model IV, the results obtained on the 

advertising coefficients fop the estimating equation are 
significant, when based on the annual time period estimated 
under Ordinary Least Squares. Based on the other three 
estimating equations in Model IV, the advertising



coefficients are not significant. This model is also re
jected because a look at the coefficients, for the struc
tural equations reveals that some of the advertising 
coefficients are the wrong sign. They contradict what has 
been stated by the prior assumptions.

Estimated by "Ordinary Least Squares 
and Its Interpretation

Model TV, estimated by the Ordinary Least Squares 
based on the quarterly and annual data, are the labeled 
estimating equations 4.Y on both Tables 1 and 2. When one 
observes both tables, some similarity can be seen between 
them. The standard error of estimate on both the estimat
ing equations appear to be appropriate. This standard error 
on the quarterly time period is smaller, as compared to the 
annual data. Also, the R values show that the equations
fit the data on both time periods appropriately, although

2the quarterly time period has a slightly higher R .
The signs on both estimating equations (4.Y) seem 

appropriate for all the coefficients on Tables.1 and 2. In 
the quarterly data the only significant coefficients were 
the savings coefficient and the income coefficient
(AXt). Neither of the advertising coefficients were sig
nificant . With the annual time period there is a definite 
change in the significance of the coefficients involved on
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Table 2. All of the coefficients are significant, including 
the advertising variables. This proves along with Model II, 
that advertising is significant and affects saving in the 
annual periods, but not the quarterly period.

Again, when both estimating equations are used, the 
signs on all the coefficients are the same, but the annual 
data has more conclusive results than the quarterly data. 
Advertising (A^) has a negative effect on saving while adver
tising lagged one period (A^_^) has a positive effect on 
saving. The explanation for this can be that advertising's 
effect is only temporary. This can also mean that in order 
for advertising to be effective in each period, advertising 
must be transmitted to the consumers continuously. Con
sumers might forget that the products are on the"market and 
their brand loyalty might fade. As seen by the data, 
advertising increases with consumption, therefore the change 
in the intensity of advertising (AA ) has an effect on sav
ing and consumption. The results in Model IV coincide with 
the results in Model II.

Model IV incorporates Model II and Model III.
Here advertising is affecting saving directly 
through the behavioral equation and indirectly through the 
state variable in the depreciation equation. When one 
observes the coefficients for the structural equations 
(4.Y) using both the quarterly and annual time periods in
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Tables 5 and 6, Model IV should be rejected, even though 
Model IV incorporates both Models II and III into its 
structural equation. 3, A, and y all have the correct signs 
on their coefficients. 3 is negative, implying that the 
adjustment of the stock in savings outweighs the habit 
formation on consumption. A is negative, showing that 
advertising has a short run negative effect on saving while 
the short run marginal propensity to save under the influ
ence of a steadily increasing income has a positive effect. 
With a one point increase in the advertising index, saving 
decreases $.32 and $1.69 based on the quarterly and annual 
time periods,respectively, in the short run. As was pointed 
out earlier, since the depreciation rate of 6 is assumed to 
be equal to zero, the long run effect of advertising on 
saving cannot be found. The long run marginal propensity 
to save based on the effect of advertising is similar to 
that of Model II (see Appendix E).

Again, the savings-income growth ratio (X) is used
x

to find the long run savings growth rate on both the 
quarterly and annual time periods estimated under Ordinary 
Least Squares. However, problems arise when one estimates 
this saving-income growth ratio using Model IV. k is nega
tive which creates the problem in estimating £ . The

x
values J based on the advertising growth rate are erroneous 

x
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in both the quarterly and annual time periods for 1953 to 
1974. This being the case, the long run effect on saving
affected by advertising cannot be computed because of the
discrepancy in the sign for k .

The main reason why Model IV is rejected is because
of the sign for k oh both the quarterly and annual periods 
estimated by Ordinary Least Squares. In Tables 5 and 6
it can be seen that the sign is negative. In both instances

-
k implies that as advertising increases'-, so does saving.
If advertising decreases the accumulated stock in savings, 
the result would be that saving increases and consumption 
is reduced. Here advertising adversely affects saving, 
as based on prior expectations.

Estimated by Two Stage Least Squares 
and Its Ihtefpfet'afiohs

Model I V s  estimating equations (4.Y1) based on the 
quarterly and annual time periods estimated under Two Stage 
Least Squares, are shown in Tables 3 and 4. Based on the 
quarterly time period for 1953 to 1974 on Table 3, all the 
signs on the coefficients based on prior assumptions do not 
appear to be correct. The advertising coefficient (A ) has 
a positive effect on saving where the advertising coeffi
cient lagged (At_^) has a negative effect. This shows that 
advertising within the time span of one quarter has not
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decreased the saving. Instead the lag of advertising 
(At_-̂ ) has a negative effect on saving, since advertising 
is finally able to take effect. This shows that it takes 
times for the consumer to react to advertising.

Here the estimates of the structural coefficients 
(4.Y ' on Table 7), based on the quarterly data, have nega
tive signs on 6 and k , with y and A being positive. In this 
instance, 6 should be negative, showing a negative effect on 
saving. A, being positive, shows that advertising has a 
direct positive effect on saving. But the sign on A is 
not correct based on the prior assumptions. Advertising 
should have a negative effect on saving, not a positive one. 
This shows that advertising does not have a negative effect 
in this short span of one quarter if one takes into effect 
the simultaneity between advertising and consumption.

The interpretation of the short run effect advertis
ing has on saving (A) under these circumstances does not 
make sense. For example, as advertising increases one 
point on the index, saving increases $0.46. This cannot be 
correct based on prior expectations. The estimate of the 
long run effect of advertising (A1) will not be determined 
here due to the discrepancy in the sign of the coefficient 
for A . Also, as stated before, the long run effect of 
advertising on saving cannot be determined directly, since 
the depreciation rate (6) is equal to zero under Model IV.
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Another problem is encountered in estimating X '. The long 
run effect on saving (X') cannot be determined, again be
cause k is negative. This, was discussed before when 
estimating Model IV by Ordinary Least Squares: Again,
due to this discrepancy in the signs, Model IV based on the 
quarterly data estimated by the Two Stage Least Squares 
is rejected.

In observing Table 4, the advertising coefficients 
based on the annual period estimating equation 4.Y1, com
pared to the other estimating equation estimated under Two 
Stage Least Squares using the quarterly data give conflic- 
tion of results. Here the signs of the advertising coef
ficients are reversed during the annual period estimated 
by Two Stage Least Squares. Under these circumstances, 
the advertising coefficient A^ is negative while the 
advertising coefficient lagged (A^_^) is positive, 
though neither are significant.

Comparing the estimating equations 4.Y and 4.Y' on 
Tables 2 and 4 respectively, it can be seen again that the 
standard errors of the advertising coefficients are 
approximately.double the standard errors on the coefficients 
estimated under Ordinary Least Squares. Also, the 
coefficients on equation 4.Y' again decreased approximately 
one-third from Ordinary Least Squares estimates.
Because of this decrease, the advertising coefficients for
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this estimating equation are not significant. It could be 
that Model IV shows a simultaneous effect between advertis
ing and consumption within this time period 1953 to 1974.

The coefficients for the structural equations based 
on the annual data estimated under Two Stage Least 
Squares are in accordance with the results obtained else
where on Model IV estimated by Ordinary Least Squares.
(See Table 8 and equation 4.Y ' for these results.) In this 
instance both X and k are negative. A negative X agrees 
with the other results based on Models II and III. The 
short run effect of* advertising (X) on saving is $1.92. The 
long run effect on saving (X1) cannot be computed, again 
since k is negative. k. being negative implies that as 
advertising increases saving also increases. Again, Model 
IV is rejected. The annual data estimated under Two 
Stage Least Squares is also rejected because k is the wrong 
sign, as based on the prior expectations.



CHAPTER 7

CONCLUSION

. The effect of advertising on consumption and saving 
depends upon which time period is used in the analysis. 
Because of the short time span in the quarterly time period, 
a lag of one quarter does not show any effect of advertis
ing on the consumption and saving functions. In these four 
models the annual time period based on the year 1953 to 
1974 gives more conclusive results based on the evidence 
presented in Chapter 6, Much of the conclusive results of 
the four models are based on the annual time period.

The type of advertising that leads to these effects 
on consumption and saving is difficult to determine. This 
study uses the aggregate advertising index, thereby combin
ing all the elements that make up advertising. Television, 
radio, magazines, and the numerous budgets in the firms 
that count as advertising expenditures compose this adver
tising index. The study does not take into account the 
isolated effect of each factor. Also, this study cannot 
tell exactly if advertising persuades or if it is purely 
informative. It can include both when using the aggregate 
advertising index. The reason for advertising can be a

. 80
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concept that would require a study of each individual 
firm. -

Model II, estimated by the annual data, shows the 
best results. Estimated under Ordinary Least Squares, 
advertising has a direct effect upon consumption but, when 
taking into consideration the simultaneity between adver
tising and consumption, advertising has no direct effect.
Here simultaneity plays an important role between advertis
ing and consumption. The quarterly time period, in Model 
II, does not give conclusive results since a quarter lag is 
not a long enough time period to determine advertising's 
effect on consumption.

Advertising has a negative effect on saving thereby 
having an affect upon consumption. As advertising increases, 
saving decreases and consumption invariably increases.
Based on these results, however, there is simultaneity 
between advertising and consumption during 1953 to 1974 in 
three out of the four models. This could be caused by the 
high correlations between advertising and income and con
sumption and income. Usually, as income increases, the 
use of advertising increases, just as consumption increases 
along with income. Also, sales can affect advertising in 
that, as sales increase, more of the budget is allotted to 
advertising, thereby increasing advertising. As sales 
increase, advertising increases, thereby affecting consump
tion and saving.



As can be seen, simultaneity influences the effect 
advertising has on consumption and saving. During the years 
1953 to 1974, advertising does not have a direct effect upon 
consumption, though studies will have to be done to deter
mine this.



APPENDIX A

ESTIMATED EQUATIONS BASED ON MODELS I THROUGH IV

These estimating equations, based on Models I 
through IV, are found by applying the same procedure com
puted by Houthakker and Taylor.

Model I
Model I is approximated by:

a) ct - „ 1 * I (e'‘>ce.1 + ; r '  1Xt
1 - 2"(3-6) 1 - 1 - )

/T6 ,,,
+ * V   \ - i1 - 2"(B-6) 1 - -̂(B-<5) 1 - 2"(B-6)

The estimating equation of Model I based on the 
quarterly data becomes when T = 1/4

( 2 )  C = 2 a 6, 8+ 3-6 ̂ , Y (8+6)Ay
 ̂ ' t 8-B+6 8-B+o t-1 8-B+6 t
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+ j:Y 6 y + X (8+6) 
8-3+6 t-1 8-3+6 A

which can be rewritten as:

<3) Ct.= a0 + alCt-l + a2

where

(4) an =_ 1/2a60 8 -  3+6

(5) a-, =_ 8+ 3-6
1 8 - 3+6

(6) a2 =

(7) a, =3 8- 3+6

(=> *4 - 5 ^
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(9) a5 = gr|+6

Bq through are functions of a, 6, Y , X , and 6. a^ through 
a^ can therefore be transformed into estimates of the struc
tural parameters.

To find 6 : find ratio

<10)

a?26(— ) = 8 + 6 
3

6 = 1 -   =Bq ZBrt — Bq
2 —  - 1 z J 

a3

Next in line: to find 3 , substitute the solution for 6 into 

al :
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„ = 8+ 3-6 
1 8 - 6+6

8a«
8+ -7T—  ---

2~a3
WaZ

8" +2a2‘a3

8(2a2~a^) + 6(2a2“a^) - Sa^ 
8 (2a2-ag) - 6(2a2-ag) + Sa^

a-̂ [ 8 (2a2-a2) - 6 (2a2"a^) + Sa^] — 8 (2a2-ag)

+ 6(23.2-3.2) - Sag

8a^(2a2-ag) - 8 (2a2-ag) + Sa^a^ + Sag

= 6a1(2a2-ag) + 6(2a2-ag)
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8 (2a2-a3) (a-^-l) + Sa^ (a^+1) = (2a2-a2) (a1+l)

8 (2a?”a^) (a1-1) + 8ao(a-,+l)
'  = 6

8 (a-, -1) 8ao 
(11) i ^ T —  + (2a2-a3) = 6

Next, to find a substitute the solutions for 6 and 8
into Aq

1
// \ _  2 (4) a0 ~ 5"-"6+6~

1 aSa^
2 2a2-a2
8 (a^-1) 8a2 Sag

 ̂ a^+l 2a2-a.g + 2a2-ag

aa.
2(2a2-a.g) 
2(a^+l) -(a1-l) 
a^+l
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(12)

(6)

2&Q aa^
a-̂ +1 2 (Za^-a^)

a =
4aQ (2a2-a3) 
a3 (a^+l)

To find y : Substitute 6 and 3 into A,

_ Y (8+5) 
2 8- 3+6

Y
8a.

8 +
2a2‘a3J

8 (a-. -1) 8a% 8a7
1 - — A ------- tv-^---  + Ja^+1 2 a2 — a 3 2 a2 — a 3

(2a2-a3) + a3 
Y 2a2-a3 
2(a^+l) - (a1-l) 
a^+1

a2 Ya2
a-̂ +1 2a2-a3



To find A use and a^ in the estimating equation 
that is including advertising as a variable.

Again estimate 6 but instead use a^ and a^.
First find the ratio a^/a^.

<»> «4 - I S 1

(9) a.,- =

< » >  %  -
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(15) 6 = 2T
-  1

8a^
ia4 - a5

Estimate 'g’ again using a^ and a^. Without going through 
the computations again:

8 (a,-l) 8aq
( 1 6 > 6 =  +  z a4"a5

To find X use equations (8), (15), (16)

8 +
8a^
2a4-a5

8 (a^-1) 8a^
8 - a^+1 2a4'a5

+ 8a^
Za4-a5

(2a,-a, + as) 
^ a4-a5
2(a^+l) - (a^-1) 
a^+1
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Xa,
a-̂ +1 Za4-a5

<17> X =

Having to find two estimates of 6, this shows that 6 
is over identified and is therefore estimated under the re
striction :

(18) a2/a3 = a^/a^

a2a^ - a^a^ = 0

a2 a^
The ratios —  and —  based on the quarterly time period 

3 5
become:

(1 0 > i f  = 2 ^

(1 4 > i f  = 2 ^
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3.,

By simple algebra it can be shown, since —  = —
a3 a5

therefore = a^a^.

6 to be used as the coefficient in the structural 
equation, is therefore estimated using the appropriate T- 
statistics as a weighted mean, from the coefficients 
(AXt and AA^) in the estimating equation. Apply this' 
weighted mean on the two-6s calculated on pages 85, 90 and 93. 

When T = 1, Model I is estimated by:

(19) =
a6 + 1 + 1/2 (6-6)
1 - 1/2 (6-6) T 1 - 1/2 (6-6) ut-l

+ (1 + 2")
1 - ^(6-6)

AX̂

+  •Xt L + l 4 ^ _ A A t + ^ ----- A x
1 - ^ ( B - S )  t 1 - ij-Ce 5) t ' 1

Rewrite this equation as:

(20) Ct = a0 + a1Cc_1 + a2AXt + a3Xt_1 + a^AA^ + a5At_1 

Bq through a^ are functions of a, 6, y , 6, X.
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Find structural parameters estimated by - a^ 

the same way as before.

(21) a = a0 2̂a2~a3  ̂
a^(a1+l)

2 (a1-l) 2a_
<22) 6 “ i^+I + 2^

2a0-aQ
<13> Y = 5 ^

2a«
(23) 6 = % ^

a2~a3

2a5
(24) 6 = 2

a4"a5

(17> X =



Again 6 is over-identified and is estimated under 
the restriction a^a^ - a^a^ = 0 .

Model II is estimated by this equation:

(25) Y. = T2a6 1+|(6-S) 7(^+1)
+ t ,„ „sYt-l + 7 T 7 r T 7 AXt1-2"( 3~ 6 ) l-2"( 3- 6)

+ Ty6
1-2"( 3~ 5 )

-Xt-1 + A (1+|̂ -) 
l-^( 3“ <5)

-AA_ + TX6
1-2"(S-6) t -1

As explained in Houthakker and Taylor

(26) 6 = 0 .

(27) Y =
T1+4-3

t-1 + +
1- ■̂( 6~ 6)

-AA,

Model II approximated in the quarterly period becomes
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when T = 1/4
This equation can be rewritten as

(29) Y t = b1Yt.1 + b2AXt + b3AAt

through b^ are functions of g, y, X . 
b-̂  through b^ can be transformed to estimate the 

structural parameters, 
where:

<30> b i - 1 3  -

(31) b2 = f i T  = Ire

(32) b 0 = A " 8X
3 l-b6 8-e

To find g, y, X first find g by solving for g in 
estimate b.

<3°) b i = H

b1 (8-g) = 8 + g 
8b^ - gb-̂  = 8 +

8b ^ - 8 = g + g b ^



8 (b-. -1)
(33) b^FT 6
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Substitute 3 into b2 to find y

(31) b0 =_ 8y

b = 8y 2 8 (b,-l)
S-EY+T—

h - 8^2 8(b1+l) - 8 (b1-l)
57+1

2 16
b^+1

2b 9
(34) Y = E^FT

Substitute 3 into b^ to find X

(32) b3 =

bn =_ 8 X
8-

8(b1-l)
5^+1



(35)

(36)
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8A
3 8 (b14-l) - 8(b1-l)

b1+l

bo = 8A
16
b^+1

2b
A = b^+r

Model II is approximated annually when T = 1 by:

=
i+i-e

t-1 + Y
1-o-BrrAXt + 1-̂ -Bn AAt

Rewrite this equation by:

Yt = blY t-l + b2AXt + b3AAt

b^ through b^ are functions of 3, y, A. Finding the 
estimates of the structural parameters are obtained 
the same way.

2 (b,-l)
<38> b = s p r —



(34> Y =
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2b,

Model III is approximated by equation 39

(39)
1+2" (3 ”5 ) 
l -2"( 3-6) -1 + Y

l-̂ -C B-6 )
2"3kT
1 -2" ( 6 ~ 6 )

(26) 6 = 0

1+K
(4i:> Yc , T Yt-1 + , T AXt + ; T (At+At-l) i“2"P i~o-P i-TP

The estimating equation of Model III based on the 
quarterly data becomes:

i+i-e v t Bk
(41) Yt = ^ - 1  + I > AXt + I ^ (V A t - P



This equation can be rewritten as:
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(42) Yt = + b2AXt + b3(At +

, b^, b^ are functions of 3, Y, k. b^ through 
bg can be transformed to estimate these structural 
parameters.

(30) b, = 8±|

(3D b2 = |lg

(43) b3 = E e

3 and y are the same estimates as in Model II

8(bi-l)
(33) @ =

2b,
(34) y = b-̂ +1
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To obtain k , substitute 3 into bg

(43) b3 = |£g

8 (b1-l)K 
b -̂ +1 

b3 = 8 (b, -1)
8-, 1b^+1

8(b1-l)K
b^+1

b3 = 8 (b1+l) - 8(b^-l) 
b^+1

2b.
(44) k  = bi-i

The estimating equation of Model III becomes equa
tion (45) when T = 1.

1+ie bk
(45) yt =— T -  + ^ r - A X t + 2 (At + A t _ i}

2* 2” 1"2'P



the estimating equation can be rewritten
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(46)

(38)

(34)

(44)

(47)

Yt = blYt-l + b2AXt + b3 (At + At-1>

The estimates for the structural parameters are

2 (b -1) 
6 " bT+I---

2b p
Y = V T

2b 3 
K = s p i

Model IV is estimated by

l+J(e-6) v i-TgK+X
Yt = — T----- Yt-1 +  iXt + %  Atl - 2"(3 ~ 6 ) 1~2"(3 ~ <5) 1 - 2  (3-6)

+
•̂T 3k - X

i - f c e - s A -1
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(26) 6 = 0

1+yB yT g k+X yT 3 k -X

< M )  Y = • n ; ¥ - i + h A +  r i r 1 - +  h r 1- !

Model IV is approximated by equation (48) based on 
the quarterly period.

i+is y S^-x

The estimating equation of this model can be re 
written in the form:

(50) Yt = b1Yt.1 + b2AXt + b3At + b4At-1

where

<3 0 > bi = ^  =  S I
l-TTP

(31) b 2 = p r r  ' S bX-j B

(51) b 3 = = S S 1X - j B
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<52> b4 = l-g-6

through are functions of 3, Y, X , k , and can 
therefore be transformed to estimate the structural 
parameters 3, Y , X, k .

3 and y are the same as in Model II and Model III.

8 (b-, -1)
(33) 6 = —

2b,
(34) Y b^+1

To find X :
Find the ratio of

/con ^3 _ 3k+8X
(53) b^ " 3l ^ 8X

(3k-8X) bo
y—  = 3k + 8X
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^3 ^33 K r-—  - 3 K — 8 X + 8 X t-—
4 4

3k (tt— - 1) 
4

8(1 + bi>
= X

(54) BK,b3
B_(S7 +

Now substitute X into 3n to find k

6k + 8 § 5 ( ^ 4 )
8-e

3+b4

Bk 1 +
b3 =

b3~b4
b3+b4

8-3
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(28)

3k b3+b4 + b3-b4]

= Lb 3+ b 4
8-3

3< (2bg)
b3+b4
8-3

3 k  (2b«) 
(8"6)b3 = b3+b4

(8-S)b3(b3+b4)
z b f :

(8-3)(bg+b^)
23 =  K

Now substitute in 3

k  =

8(bv l)
8 ' fTj+I (b3+b4) 

8 (b-, -1) 
2 E ^ T —

8(b^+l) - 8(b1-l)
b^+1 (b 3+b4 )

16 (bj^-l)
E7+1
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(55)

(54)

(56)

(57)

bg+b^ 
K b, -1

To find X, substitute k and 6 back into the X 
equation.

1 - r < ^ >

8(b1-1) b~+b, b_-b.
3 4

Model IV when T = 1 becomes:

i+ie v 6^+x |^-x
Yt= i^Y-i+ ̂ + ̂ + r^Afi
The estimating equation can then have the form

(53) \  = bi V i  + V Xt + b3At + b4At-l
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These can be transformed into estimates for the 
structural parameters:

2 (b-. -1) 
(38) 6 - b]+i—

2b
(34) y -

bg+b,
<55) < = C T

b.-b,
<5 6 > x =



APPENDIX B

DATA SOURCES

Data used for this analysis oh the quarterly per
sonal consumption expenditures, the quarterly personal 
savings all in constant 1972 dollars, and the quarterly 
population are all gathered from The Survey of Current 
Business, the special January 1976.issue.̂

The quarterly personal disposable income per capita 
in 1972 dollars is found by adding the quarterly personal 
consumption expenditures and the quarterly personal saving, 
both in 1972 per capita terms.

Data on the advertising index, 1972 = 100, is
collected from "Business Statistics," a supplement to The

70Survey of Current Business. The deflator used here is the 
implicit deflator for the GNP that is obtained from The 
Survey of Current Business, the January 1976 issue.̂

69. USDC, Survey of Current Business, Part I, 
pp. 50-57; Part II, pp. 36-39.

70. USDC, Business Statistics, 1956-1976.
71. USDC, Survey of Current Business, Part I,

PP -
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Problems do arise in obtaining the deflated quarter

ly advertising index, 1972 = 100. The advertising indices 
for the years 1952-1965 are computed monthly by Printers 
Ink; in 1966-69 by Marketing/Communications. In 1970 it is 
computed monthly by Crain Communications in Advertising Age. 
From 1970-74 the advertising indices are compiled monthly by 
McCann-Erickson, Inc. Also, McCann-Erickson, Inc. use a 
different weighing and calculating process than the previous 
companies to estimate the monthly advertising indices for 
1970 to 1974. Therefore, each month of each year from 1953- 
1969 is multiplied by the ratio of 199/162.08. This ratio 
is computed by using the average of the McCann-Erickson,
Inc. indices to the average of the Marketing/Communications 
in the year of 1970. There is an overlap in the year 1970 
of the advertising indices so that it is possible to estab
lish this advertising data on an equal basis within each 
month and year. From here the advertising indices are 
then calculated to a base of 1972 and then averaged into 
four quarters per year for 1953 to 1974. This constant 
quarterly advertising index in a base of 1.972 is then de
flated by the implicit deflator for the GNP. This deflated 
the advertising indices to compare it with the other data 
used in the analysis.



APPENDIX C

TEST FOR AUTOCORRELATION

Durbin has developed a method to determine if auto
correlation exists when the regression model has lagged
values of its dependent variable occurring as an independent 

72variable. This method is applied to the four models 
based on the quarterly and annual data,. The statistics 
required are obtained from the ordinary least squares 
method. The method used is as follows:

et (t - 1,...n) are the ordinary least square 
residuals from the fitted regression.

N
t£2etet-i 

r = fpt  ---  where e£ - yt - x8t
? etr=1 e£ = y£ - yt

72. J. Durbin,'Testing for Serial Correlation in 
Least Squares Regression when Some of the Regressors are 
Lagged Dependent Variables," Econometfica, 38 (May, 1970), 
pp. 410-421.
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r is the first order autocorrelation coefficient of 
the residuals. 
or r - 1 - 1/2 d

7 3where d is the Durbin-Watson statistic.T
From r compute h = r -— -— -- -

l-nV(b1)

V(b^) is the estimate of the sampling variance of 
b^, which is the coefficient of lagged dependent 
variable.in the simple least squares regression.
Test 'h' as a standard normal deviate.

73. J . Durbin and G. S. Watson, "Testing for Serial 
Correlation in Least Squares Regression II," Biometrika,
38 (June, 1951), pp. 159-178.



APPENDIX D

SIMULTANEOUS EQUATION ESTIMATES

This is a reduced-form equation for advertising 
that estimates the advertising indices. This is the first 
part of the method of Two Stage Least Squares.

This is a simple equation relating advertising (A^) to con
sumption (Ct_) and its lagged value. Applying the equation:

(2)

Substitute (2) into (1) so that:

(3)

+ a4AAt + a5A(;_1)
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At b0 + blAt-l + b2a0 + alb2Ct-l + a2b2AX

113

+ 2̂>h 2Xt - l  + a4b2AAt + a5b2At-l ‘ b3Ct-l

(4) At = b0 + b1a() + (b1 + b2a5)at_1 + b2a3Xt_1

+ (b2a1 - b3)Ct_1

At r0 + rlAt-l + r2Xt-l + r3Ct-l

Continue with the estimation procedure. Equation 
(4) is estimated using the variables of past advertising 
indexes, personal disposable income per capita in 1972 
dollars and personal consumption expenditures per capita in 
constant '72 dollars. The predicted values of the present 
advertising, Â _, are calculated from equation (4).

Next calculate an adjusted version of the jointly 
dependent variable AÂ _ where A*Â _ = Â _ - A^_^ .

This excludes any simultaneous-equation effects.
This estimating equation At = ro + rlAt-l + r2Xt-l + r3Ct-l 
is used in Models II, III and IV as the first part of the 
Two Stage Least Squares.



For Model II's estimating equation:
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YC = blYt-l + + b3 AAt

replace AA^ with A*Â _

For Models III and IV respectively:

Yt = blYt-l + b 2 ffit + b 3<At + W

Yt= blYt-l + b2 ffiC + b3At + b4At-l

replace Â _ with Â _ .

All these equations are estimated by Ordinary Least
Squares.

Model I cannot use this previous estimation equa
tion of advertising as its first stage in the Two Stage 
Least Squares estimation method. A look at this equation 
and Model I's estimating equation reveals the two equations 
hold the same independent variables. Therefore to estimate 
Model I's reduced form, another variable is included 
that is not in the estimating equation for Model I. The 
first part of the Two Stage Least Squares then becomes:
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At = r0 + rlAt-l + r2X t-l + r3CC-l + r4Ct-2 •

This equation again excludes the simultaneous effect of 
advertising and consumption estimating Model I.

For Model I 's estimating equation:

ct = a0 + a1Ct_1 + a2AXt + + a^AA^ + a ^ ^

again replace AAt as A*At where A*Â _ = Â _ - .
These equations are also estimated by the Ordinary 

Least Squares.



APPENDIX E

EFFECT ON SAVING IN MODEL IV

The long run effect advertising has on saving (A') 
in Model IV is more difficult to find than in Model I.
In Model I

long run effect income has on saving. Since 6= 0 in Model
IV, the estimate of A' is impossible to find this way.
Instead the saving-income ratio is to estimate and find 
whether advertising has any effect on saving. Here it is 
assumed that income and advertising grow at a steady exponen
tial rate. This exponential rate will be designated as p. 
Then from the two structural equations on Model IV Y(t) =
a + £S(t) + yX(t) + AA(t) and S(t) = Y(t) + KA(t), the

Ylinearity of it y is equal to p .

Y = Y + kA + YX + AA

Y kA yX AA
Y = Y~ Y~ Y~ = ^'

A where y ' is the

116
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To find how advertising has effected saving in 

Model IV a discussion follows:

(1) Y(t) = a + @S(t) + yX(t) + XA(t)

(2) §(t) = Y (t) + icA(t)

differentiate ( 1 )

Y = BS + yX + XA

Y = B(Y + kA) + yX + XA

Multiply each side by P.

PY = 3(Y + kA) + PyX + PXA

Replace each value with its appropriate estimate so that:

/X  Zv / s  /N  / x

pY = B(Y + KA) + pyx + pXA

pY = BY + BkA + p yX + P XA

/X  /X  /X  /X  /X

pY - 0Y = p YX + 3kA + p-AA



(p. - B)Y = p.( yX 4- XA) + 3kA
118

Y = ^ i(YX+ XA)

Divide each side by the estimate of income.

a = tt , the constant advertising-income ratio 
X

I  - (Y + Xa) + ^

This reflects the saving-income growth rate when the adver
tising growth rate is included into this estimate.

To get a complete picture on the long run effect 
advertising has on saving this estimate is calculated when 
the advertising growth rate is assumed to be zero. Here 
the estimate becomes:

- - 2 (y )X p ~ 6
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From these two estimates on the saving-income ratio 

it is noticed that for conclusions to be reached that are 
acceptable, k  should be positive, 3- negative, X negative, 
and yshould be positive.
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