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ABSTRACT 

Generic advertising campaigns promote the general qucdities of a product to 
customers thus improving the demand of all firms who market that product. Recent 
national campeiigns of this nature include the milV advertising campaign "Got 
Milk?" and the advertising campaign by florists "Think Flowers." 

The focus of this dissertation is to study, through analytical modeling and aji 
experimental economics perspective, the strategic issues that arise in the organi
zation of such aja advertising campaign. We investigate two mechanisms used in 
practice- Voluntary Contribution Mechanisms (VCMs) and Mandated Contribu
tion Mechanisms (MCMs). 

In the former, industry members can decide if they want to participate and 
if so, how much they wish to contribute. Here, the strategic problem relates to 
achieving complete participation. Specifically, either "free-rider" or "cheap-rider" 
equilibria obtain, leading to sub-optimal advertising. In order to overcome this, we 
propose the Provision Point VCM where the campaign is conducted only if contri
butions exceed a pre-determined threshold. Here, optimal advertising is always a 
feasible equilibrium. 

We experimentally investigated the impact of these two VCMs, face-to-face 
communication and completeness of information on contributions. Managers with 
experience in such advertising also participated in our study. 

The findings from the forty four economic experiments were: 

1. Simple VCM led to lower efficiency in comparison to Provision Point VCMs. 

2. When the provision point was set at the Paxeto Optimum, a high efficiency 
and provision percentage resulted. 

3. Communication always led to gains in efficiency. A weak long-term effect was 
found in the Simple VCM case and a strong long-term efiect wa^ found in the 
Provision Point VCM ca^e. 

4. The efficiency in the complete and incomplete information cases for both Sim
ple and Provision Point VCMs were very similar. This is a surprising restilt. 

In MCMs, the government stipulates a payment rule by legislation and all 
industry members must comply. Firms can reduce their share of the advertising 
budget only by under-stating privately held information, leading to sub-optimal 
advertising.. We design a mechanism that overcomes this by ensuring that truthful 
information revelation is the dominajit strategy for all firms. 
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CHAPTER 1. 

Introduction. 

We begin by describing three well-known and successful national advertising 

cajnpaigns. 

First, the latest milk advertising campaign uses the slogan "Got Milk?" to 

depict several humorous situations when consumers run out of mUk. These ad

vertisements are in the tradition of a long line of successful advertising campaigns 

that have been used to strengthen demand for milk. Other recent milk advertise

ments used memorable slogans such as "Milk. It does a body good." ajid "Milk, 

Nature's Health Kick." to successfully increase consumption of milk. This cam

paign is funded by the National Deiiry Promotion and Research Boaxd and the 

United Dairy Industry Association, both national organizations comprised of dairy 

faxmers. 

Next, the recent television advertising campaign to increase the demand for 

flowers. The commercial features a man in a bee suit meeting strangers reminding 

them of the wonderful effect flowers can have on the people they care about. The 

advertisement ends with the slogan "Think Flowers." This campaign is funded by 

the National PromFlor CotmcU, aji association comprised of small, local florists 

from aU over the country. 

Third, consider the successful national advertising campaign orgajiized by 

the Beef Promotion and Research Board and the Beef Industry Council, both 

national organizations with ranchers, packers and processors as their members. The 

advertisements in this caonpaign use the slogan ^^Beef. It's What's for Dinner.". 

and describe several delicious dishes for the entire family that can be cooked quickly. 

The goal of these three advertising campaigns is to enhance the demand for 

their respective products. In spite of the different execution strategies used and 

approaches taken to meet this goal, these campaigns share one thing in common. 

They have adopted a generic advertising approach. 
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Specifically, all three campaigns promote the characteristics of their industry 

in genercJ terms without promoting any one specific member of that industry, 

i.e., milk, flowers and beef respectively. Consumer who view such advertisements 

are provided information about the product alone. The advertisement typically 

describes in a footnote the name of the organizing agency. This information alone 

is not enough for customers to imderstand how the campaign was funded and which 

members contributed. 

Given this nature of generic advertising, all industry members benefit- both 

contributors as well as non-contributors. Hence, any increase in purchases resulting 

from the three campaigns described above would benefit all dairy farmers, florists 

and beef ranchers respectively. This makes the organization of such campaigns a 

challenging and complex ta^k and this dissertation is one step in gaining a better 

understanding of this phenomenon. 

Campaigns such as the ones described earlier are common in diverse product 

categories. Forker and Ward (1993) report that in the USA, 'almost all agricul

tural commodities now employ a generic advertising program'. At the national 

level, generic advertising is a laxge scale economic activity. A survey by the au

thors revealed that one hundred and sixteen agricultural commodity promotion 

organizations spent a total of $751 million in 1992 on generic advertising. Some 

of the other prominent national generic advertising campaigns are conducted by 

sports leagues (e.g. The National Basketball Association has featured advertise

ments with the slogan "I Love this Game." to improve staditmi attendance and 

viewership of games), armed forces and a number of industry groups (e.g. Quality 

Bakers of America, American Bankers Association, Independent Insurance Agents 

of America, Investment Company Institute). 

Generic advertising is by no means limited to national advertising campaigns 

such as the ones described above. At a local or regional scale, it is a common 

practice for shopping pla^a^, malls, car dealer associations and local industry groups 

to organize advertising campaigns to increase customer traffic to their shopping 



14 

plaza or maU, increcise demand for a cax brand or increcise the saJes of aja industry 

product. 

Since no aggregate estimates of such advertising could be found, a detailed 

case study of a local generic advertising campciign vras prepared. This case study 

(enclosed in APPENDIX 1.1.) is regarding a shopping district in a large South

western city in the United States and is titled "The Eighth Avenue Merchants 

Association." 

In brief, the Eighth Avenue Merchants Association represents a shopping 

district with approximately one hundred stores. The area is a conglomeration of 

a diverse set of establishments such as specialty restaurants, indian jewelry stores, 

arts and crafts stores, boutiques and book stores. The merchants felt that the 

general poptdation in the city was not aware of the rich diversity their shopping 

district ha^ to offer. Also, they felt that consumers were tmawaxe of the changes 

to the shopping district over time. Hence, a laxge segment of the popidation had 

not returned to visit the area in a number of years. 

In order to overcome this awareness problem, a generic advertising campaign 

was laimched in 1992 with the objective of increasing traffic to the area. The cam

paign used the slogan "Eighth Avenue. Explore If'' and mainly utilized television 

and print media. Participation in the campaign has been voluntary and currently 

around 86% of merchants in the cirea have contributed. The advertising campaign 

has now been conducted regularly over the last few years and the feedback has been 

that the campaign was successful at meeting its objective of improving customer 

traffic to the ajea. 

After having seen local and national examples, we are now ready to define 

the term "generic advertising campaign" as: 

A campaign, usually organized by a group of firms, which promotes the gen

eral qualities of a product to current and potential customers leading to an 

improvement in the demand of all firms who market that product. 

Thus, the three differentiating chaxacteristics of generic advertising are: 
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1. The advertisements relate to the characteristics of the product and not one 

specific brand. 

2. The campaign is funded by the collaborative effort of a group of firms. 

3. AH firms who market the advertised product benefit, regardless of the extent 

of their participation. 

The focus of this dissertation is to understand, through analytical modelling 

and an experimental economics perspective, the best way to organize such an ad

vertising campaign. Specifically, we are interested in evaluating the mechajiisms 

being used in practice and designing new methods of arranging for such a cam

paign. We will show through a game theoretic analysis that in institutions under 

current use, an advertising budget that will benefit the industry most is unattain

able. This has serious implications for the managers of such advertising campaigns. 

Then, we design a new mechanism to overcome this deficiency of current systems 

and show that it out-performs traditional mechanisms considerably in an economic 

experimental setting. 

In practice, generic advertising campaigns are organized either through a 

Volimtary Contribution Mechanism (e.g. The National PromFlor Coimcrl cam

paign) or through a Mandated Contribution Mechanism (e.g. The milk and beef 

campaigns). In the first ca^e, industry members are free to decide if they want 

to participate, as well as how much to contribute if they choose to take part. In 

the latter, governmental legislation determines a payment rule that prescribes how 

much each industry member will pay to the campaign. Non-payment is illegal. 

These differences lead to different strategic behaviors in the two institutions. 

While participation is of strategic interest in the Volimtary Contribution Mecha

nism (VCM), preference revelation becomes key in the design of optimal Mandated 

Contribution Mechanisms (MCMs). 

Specifically, in VCMs members have an incentive to free ride, i.e., benefit 

from the increased sales created by the advertising while not contributing to the 

campaign budget. Given this incentive, coordination problems result making it 

difficult to sustain an optimal advertising budget. 
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On the other hand, a MCM removes the free-rider problem through leg

islation but creates problems in terms of information revelation. Specifically, in 

order to determine the advertising budget ajid individual cost shaxes, variable cost 

ajid margin information needs to be elicited from each firm. If firms axe asked to 

provide such estimates, it may be optimal for them to shade their estimates rather 

than reveal them accurately. This strategic xmder-revelation in turn leads to a 

sub-optimal budget. 

Thus, there is a need to design mechanisms that will overcome the participa

tion problem in VCM and lead to truthful revelation of privately held information 

in MCMs. 

Before we proceed to describe our experimental work, we point out the 

commonalities and differences between our work and the relevant literature in ex-

perimentsd. economics. Generic advertising satisfies the two properties of public 

goods- non-excludability, i.e., no firm can be excluded from the benefits of the ad

vertising, and non-rivalry, i.e., the gains of one firm do not diminish the gains of 

others (Barry and Hardin 1992; Olson 1965). Hence, the public good literature in 

economics acts SLS OUT point of reference. 

Generally speaking, our work follows the overcdl philosophy of experimental 

economics (e.g. Davis and Holt 1993, Chapter 1; Smith 1982). For example, in our 

experiments subjects are provided substantial economic incentives to participate 

which are in direct proportion to the profits they could achieve in the session. 

However, our work differs from previous experimental economics work in 

public goods in many ways. Most of these differences relate to our attempts to 

model a real-life decision making scenario in an experimental setting. These differ

ences are: 

First, participants in our study were told that they were playing the roles 

of managers of a shopping plaza called St. Walton's Plaza. Each mcinager was 

informed of the benefits of generic advertising and how it can benefit his store 

by increzising customer traffic to the plaza. A merchants association wa^ made 

in charge of the advertising campaign and this entity solicited contributions from 



17 

each store manager. Paxticipants made contribution decisions privately to the 

association ajid the aggregate advertising budget was announced. 

Thus, even though we axe interested in researching a public good problem, 

we adopt a rich institutional structure describing the specific context of the deci

sion. This is unlike previous public good research that uses the generic context 

of an investment decision in a public versus private exchajige. We feel that this 

institutional structure would help incresise the ecological validity of our study and 

improves the involvement of the participants in their decisions. 

Second, the participants of our study were predominantly graduate stu

dents. In addition, store owners and managers who were members of the Eighth 

Avenue Merchants Association participated in one of our experiments. Thus, we 

had the benefit of observing the decision process of store owners and managers who 

had previously participated in a similar exercise. Interestingly, their behavior was 

similax to that of other paxticipaxits. 

This is unlike the bulk of previous work in experimental economics which 

uses undergraduate students. 

Third, we use a non-lineax, concave "public good technology" in comparison 

to the bulk of work that has used a linear technology. Even though some studies 

have foimd differences in results when more complex functional forms axe employed 

(e.g. Isaac and Walker 1988b) these differences have not been systematically stud

ied over a wide range of contexts for empirical generalizations to emerge. Hence, 

one of the contributions of this dissertation is to test the extension of previous work 

to a non-linesir technology. 

The reason for our choice of a concave response function was based on 

previous econometric work in advertising which states that increases in sales due 

to increases in advertising expenditure will generally follow this path. However, in 

order to malce our work compaxable to previous literature we still obtain a dominant 

strategy of contributing zero. 

But, this leads to a variable Marginal Per Capita Return (defined as the 

payoff to each participant for every increase of one tmit of the public good) schedule, 
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unlike previous work which had constant MPCR. Also, it must be noted that our 

MPCR values axe rather high. Recognize that this implies a more conservative test 

of the theory, i.e., if we observe rampant free-riding and low efficiency in this case, 

it only strengthens our belief in the basic theory. However, it is not clear if this 

brings in complex second and third order interaction effects with the other factors 

investigated here. 

Finally, most previous experimental economics studies have a binajry decision 

(i.e., a participant caji choose to either contribute or not at aJl). We allowed for a 

richer decision space with participants deciding not only if they want to contribute, 

but also how much to contribute. 

In spite of these differences, we axe able to replicate several findings from 

previous research. In addition, new ajid interesting results emerge which deserve 

more attention. 

In this dissertation, we study two VCMs- the Simple VCM and the Provision 

Point VCM. The Simple VCM is the one used in practice. However, we show that 

using this leads to a sub-optimal advertising budget. In order to overcome this, we 

propose the Provision Point VCM. 

In the Simple VCM, firms independently decide if they want to participate in 

the advertising campaign as well as how much they wish to contribute. In Provision 

Point VCMs, a pre-determined contribution level called the Provision Point acts as 

a threshold. The caxapaign is conducted only if total contributions equal or exceed 

the threshold. Otherwise, contributions are retciined for administrative expenses. 

In addition, we study the information revelation problem in MCMs at a very 

general level. 

Before proceeding with the experimental design eind the results, we define 

a few key terms that axe relevant to both our experimental and analytical results. 

First, the Pareto Optimum is defined as the advertising budget that maximizes in

dustry welfaxe. Industry welfare is defined as the sum of the profits of aJl members. 

If the advertising budget is set at the Pareto Optimum, the aggregate profits of 

the industry wiU be maximum. 
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Second, efficiency is defined eis the ratio of the actual generic advertising 

budget divided by the Pareto Optimum expressed in percentage terms. Thus, 100% 

efficiency implies that the actual advertising budget coincided with the Pareto 

Optimum and 0% efficiency implies that the advertising budget was set at zero, 

i.e., no advertising was conducted. In our model, these represent the two extreme 

levels of efficiency. Naturally, the actual observed efficiency wiH be bounded by 

these extremes. 

A third term of interest is the provision percentage which is relevant in the 

case of Provision Point VCM. This term is defined as the percentage of occasions 

where total contributions exceeded the Provision Point and hence led to the pro

vision of the generic advertising campaign. Thus, a provision percentage of 100% 

implies that on aJl possible occasions the firms contributed enough to exceed the 

provision point. Note that the provision percentage is a concept that is related to 

but distinct from efficiency. 

For the purpose of the experiment, a very simple model was developed. We 

considered the context of a shopping plaza with four large firms who could privately 

choose to contribute either $0, $10,000 or $20,000 to an advertising campaign 

designed to increase the customer traific to the plaza in general. AH four firms had 

equal share of the traffic and identical margins. The Pareto Optimum in our model 

is given by all firms contributing $20,000 leading to a total advertising budget of 

$80,000. 

In the Simple VCM case, the advertising budget was simply set as the to

tal contributions by the four firms. Hence, it could range from $0 to $80,000. In 

the Provision Point VCM (High) case, the Provision Point was set equal to the 

Pareto Optimum, i.e., $80,000. The advertising campaign was conducted only if 

total contributions equcJed this ajuoimt. In the Provision Point VCM (Low) case, 

the Provision Point was half the Pareto Optimum (i.e., $40,000). The advertis

ing campaign weis conducted only if total contributions equaled or exceeded this 

amotmt. 
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In. all cases, participants made contribution decisions over sixteen periods. 

Caxe weis taken to differentiate the actual payoff to participants at the two extreme 

levels of contributions. This ranged from $6 when no advertising wa^ conducted 

up to $12.25 when the Pareto Optimum was achieved. 

In the incomplete information case, every participant knew his margin with 

certainty and the margin of all other firms probabilistically. One firm ia the group 

was assigned a low margin, two were assigned medium margins and one person 

was assigned a high margin. The payoffs between the low ajid high margins vras 

substantial. The miniTTinm payoff to the low margin firm was $7 and that of the 

high margin firm was $16. 

We now present the equilibrium results for the simple model used for the 

purpose of the experiment. For a detailed derivation of these restdts, please refer 

to Chapter 3. 

In the Simple VCM case, contributing nothing is the unique single period 

and multiple period Nash equilibrium. In fact, this is the dominant strategy for all 

firms. 

As mentioned earlier, we study two Provision Points- henceforth referred to 

a£ PPVCM (High) and PPVCM (Low). In the PPVCM (High) Ccise, two Nash 

equilibria are predicted. The first is for all firms to contribute their maximum and 

the second is for aU firms to contribute nothing. The first Nash equilibrium is 

Paxeto Superior to the latter, however it is unstable since small "trembles" (e.g. 

not understanding the rules) can lead to non-contribution. 

In the PPVCM (Low) case, two advertising budget levels emerge as Nash 

equilibria- zero and the advertising budget equal to the provision point. In the 

latter case, several cost distributions are feasible. The multi-period prediction is 

blurred given the multiple equilibria. The Pareto Optimum can never be a Nash 

eqxiilibrium in this case. 

Our experimental design can be classified on the basis of the type of VCM 

studied (Simple; PP VCM High; PP VCM Low); type of face-to-face coromunica-

tion (No communication; Communication for the first half ajid no conmiunication 
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for the second haJf; No communication for the first half and comxaimication for the 

second haJf) as well as completeness of information (Complete information; Incom

plete information). For a detailed description of the experimental design, please 

see Chapter 4. 

A key contribution of this dissertation is to investigate the role of face-to-

face communication eis well as completeness of information in the Provision Point 

VCM. Surprisingly, this has not been investigated ever before. 

We now introduce the key experimental results. For a detailed description 

of these restilts, please refer to Chapter 5. 

In the case of the Simple VCM the following results were obtained- First, 

a sub-optimal level of contribution was observed with average contributions corre

sponding to 37.30% efficiency. Recall that the dominant strategy is to contribute 

zero in this case. Our results show that this strictly does not hold; instead a low 

level of efficiency occurs. Second, we replicated the general result that face-to-face 

communication leads to an improvement in contributions. Thus, average efficiency 

in sessions with communication was 75.78% in comparison to 37.30% for sessions 

without communication. Previous studies reported a positive hysterisis effect when 

communication was allowed- contributions remained high in periods in which com

munication was disallowed, but which directly followed sessions with communica

tion. However, unlike previous work, we find a very weaJc (almost non-existent) 

hysterisis effect and a steady deterioration in contributions after communication is 

disallowed. 

Several interesting results emerged in the case of Provision Point VCMs. 

First, Provision Points led to an increase in the level of contribution compared to 

Simple VCM. The average efficiency in the low case was 42.19% and that in the 

high case was 98.44% compared to the 37.3% in the case of Simple VCMs. In order 

to fully understajid the results in the Provision Point case, one has to also look at 

the provision percentage. 

Previous research had shown that in the PPVCM (High) one would expect 

to see an increase in the level of contributions but a decrease in the provision 
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percentage vis-a-vis the PPVCM (Low). However, we found the opposite to be 

true with the provision percentage in the high case being 93.75% and that in the 

low case being 45%. This is a very important resxilt. 

The reason why a high provision point should lead to an improvement in 

contributions as weE the provision percentage in our experiment and not in previous 

studies is worthy of further investigation. This is especially the case because we 

have observed this when no refund of contributions was provided. This may have 

occurred because participants treated the high provision point as a natural focal 

point and were patient aaid forgiving when others did not contribute in the initial 

periods. It seems that the latter is a key factor. 

In one group, when they did not reach the provision point in the first three 

periods, group members were patient and continued to contribute. This led to the 

group attaining fuU efficiency for the remainder of the session. In another, when 

a similar pattern was observed, group members reacted by dropping contributions 

leading to the group never reaching the provision point for the rest of the session. 

Future research must investigate this further. 

The role of face-to-face communication was investigated in the PPVCM 

(Low) Ccise. The general result that such commTinication leads to em, improvement 

in contribution holds with the efficiency in sessions with communication averaging 

78.05% compared to 42.19% in the case without communication. However, unlike 

the Simple VCM case where a weak hysterisis effect weis observed, in the case of 

PPVCM (Low) an extremely strong hysterisis effects was observed with a vast 

improvement in contributions when communication was disallowed. Remarkably, 

the provision percentage for periods foUowing communication sessions wa^ 100%! 

The reason for this disparity is imclear. 

We found no significant differences between the complete information and 

the incomplete information conditions for either the Simple VCM or the PPVCM 

(Low). The average efficiency in the Simple VCM in the case with incomplete 

information wa^ 37.81% compared to an average of 37.30% in the case of complete 

information. The average efficiency in the PPVCM (Low) case was 43.28% in the 
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incomplete information csise compared to 42.19% in the complete information case. 

This was a surprising result since previous studies had reported a deterioration in 

contributions in the case of incomplete information (e.g. Isjiac and Walker 1988b). 

Also, participants with low margins and those with high margins made sub

stantially different amounts (an average of $9) and it was felt that such a large 

difference may induce low margin firms to contribute less. But, this was not ob

served. Questionnaire data shows that this may have been because our participants 

were focused on their own profits ajid did not care too much that others would make 

more thaji them. 

Since previous studies had found that one factor influencing contributions 

aie paxticipant characteristics such as gender, age and education, we collected this 

data and studied the relationship between these factors and contributions. On aU 

such chajacteristics, we uniformly obtain statistically insignificant results. 

For the sake of the experiment, we worked with a very simple analytical 

model. We now provide extensions of this model to very general advertising re

sponse functions and a continuous strategy space. Also, for our experimentation 

we focused only on VCMs- Simple and Provision Point. Now, in addition to these 

mechanisms we also study Mandated Contribution Mechajiisms (MCMs) in detail. 

We now describe some of the key results. For a detailed description of these results, 

please see Chapter 6. 

We begin by developing a very general model. The profit expression for each 

firm is developed axid properties of the advertising response function we study axe 

described. In the Simple VCM case, we show that in industries with one dominant 

firm, when advertising is fesisible, the Nash equilibrium is for the dominant fixm to 

contribute entirely to the campaign with all other firms free-riding. In industries 

with more than one powerful firm, a "cheap-rider" problem emerges among the 

powerful firms and the less powerful firms contribute nothing. A general result 

obtained here is that the Nash equilibrium advertising budget is strictly less thaji 

the Paxeto Optimum when advertising is feasible. 
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In the Provision Point VCM case, we study three Provision Points- when it 

is set equal to, less than or greater than the Paxeto Optimum. We show here that 

if the Provision Point is set equal to the Paxeto Optimum, the Paxeto Optimum is 

always a feasible Nash equilibrium. Under some cases, zero advertising emerges as 

aji alternative Neish equilibrium. However, this is a Paxeto Inferior equilibrium and 

wiU be predicted not to occur. We then show that in the other two mechajusms-, 

sub-optimal advertising restilts. Thus, the normative implication of our analysis 

would be for managers to institute a Provision Point VCM where the Provision 

Point is set equal to the Paxeto Optimum. 

Finally, we investigate the Mandated Contributions Mechajiism and estab

lish that current information elicitation techniques wiU lead to imder-revelation 

and hence sub-optimal budgets. We develop an adapted version of the Groves and 

Loeb mechanism which overcomes the strategic revelation problem and ensures 

that an optimal budget wiU occur. 

The remainder of the dissertation is orgaxdzed as follows. In Chapter 2, 

we review the literature that impacts our problem. This includes the literature 

on advertising effects and a brief review of the experimental literature on VCMs. 

In Chapter 3, we introduce the specific function that we use for the experiment. 

The equilibrium results axe derived. Then, ba^ed on these results and previous 

experimental studies we develop specific hypotheses for testing. In Chapter 4, 

we describe our experimental design and the specific experimental procedures em

ployed. In Chapter 5, we introduce the key findings from the forty four economic 

experiments conducted to test the specific hypotheses of interest. We compare the 

contributions in the Simple and Provision Point VCMs under different conditions 

with our predicted economic behavior. We also present the analysis of the verbal 

protocols prepared during communication sessions. 

Chapter 6 is devoted to a general model that incorporates a very general 

cla^s of advertising response functions and a continuous payoff space. Also, in addi

tion to the VCMs- Simple ajid Provision Point- we investigate preference revelation 
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issues in MCMs. We begin by developing a very general model for n > 2 firms and 

for a general class of advertising response functions. 

The key problem in Simple VCMs is obtaining complete participation in 

the advertising campaign. Our equilibrium results show that this wiU never occur 

and based on the industry structure, we obtain either "free-rider" or "cheap-rider" 

equilibria. A general result obtained here is that the equilibrium advertising budget 

wiU always be strictly less than the Pareto Optimum when advertising is feasible. 

We jBrst study the case when the Provision Point is set at the Pareto Op

timum. In this mechanism, equilibrium results show that optimal advertising is 

always a feasible outcome. In certain cases, zero advertising emerges as an equi

librium. This is, however, Pareto Inferior to the optimal advertising budget and, 

hence, will not be predicted to occur. Next, we establish that in all other Provision 

Point VCMs, optimal advertising cannot occur as a Nash equihbrium. 

Finally, in the case of MCMs, the key strategic problem relates to ensuring 

that all industry members truthfully reveal information that is privately held. We 

design a mechsinism that ensures that for all industry members, truthful infor

mation revelation is the dominajit strategy. Further, we show that the cost shares 

implied by this mechajiism have an intuitive explanation as the product of an equal 

split of the optimal advertising budget ajid a correction factor that accounts for 

group size, industry power and advertising response effects. 

Finally, in Chapter 7, I describe some of the key extensions to the Simple 

VCM results obtained in Chapter 6. Specifically, I consider the case when there is 

a lack of consensus regarding the magnitude of advertising impact among industry 

members. This is a common scenario in many industries. Our results show that 

holding optimistic positions is generally an inferior strategy and sometimes indus

try associations may choose to perpetuate incorrect beliefs to encourage greater 

contributions. 
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CHAPTER 2. 

Literature Review. 

The focus of this chapter is to provide a broad review of streajns of literature 

that irapact the analytical problems being studied in my dissertation. We begin 

with the advertising response literature and, next, we introduce the public goods 

literature. We then describe the literature on Voluntary Contribution Mechanisms 

(VCMs). Here, we focus on factors that have been shown to impact the level 

of contributions- face-to-face conunimication, the marginal per capita return and 

inclusion of a provision point structure ia the payoffs of participants. We also 

present diverse perspectives on how these factors impact the level of contributions 

in VCM environments. Finally, we study the the preference revelation literature 

as applicable to Mandated Contribution Mechanism (MCM). Our specific interest 

here is on the different types of Groves' mechanisms and their structure which leads 

to true revelation as a dominant strategy. 

2.1 Advertising Literature. 

Advertising is a promotional tool used by managers to strengthen demand 

for their product. In this section, we summarize the literature measuring the impact 

of changes in advertising expenditure on the sales of a product. Readers interested 

in a broader review of the advertising literature must refer to Lilien, Kotler and 

Moorthy 1992, Chapter 6. 

Advertising is a complex promotional tool and understanding ia a precise 

manner the way it impacts the sales of a product is a challenging task. However, 

this is of great managerial significance given the laxge monies that axe spent on 

advertising campaigns every yeax. 

A large body of literature has looked at this problem in the context of brand 

advertising. Little (1979) provides a review of these articles. 

Published studies evaluating the impact of generic advertising on sales axe 

mainly found in the context of mandated contribution programs (also referred a^ 
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commodity checkoff programs). One reason for this is that the government sets 

aside a proportion of collections in these programs to monitor the efficacy of the 

advertising campaigns and then maJces these available in the public domain. No 

such studies can be found in the case of VCMs because either: 

1. The cost of monitoring the impact of advertising ceirmot be afforded by local 

associations. This is the case with the Eighth Avenue Merchants Associa

tion. 

2. These studies axe not available in the public domain in the case of laxger 

advertising campaigns. 

The main emphasis of such studies is on understanding the short and long 

term impact of advertising on sales. However, in some cases commodity checkoff 

programs involve both brand and generic advertising. Here, an importaxit topic of 

study becomes determining the relative efficacy of the two types of advertising to 

determine the optimal mix. 
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We provide a surcunary of the advertising elasticities from a number of agri

cultural commodity categories in Table 2.1. An advertising elasticity of 0.01 implies 

that an increase in advertising dollars by 1 percent would lead to an average in

crease in sales of milk annually by 0.01 million gallons. 

TABLE 2.1 

Selected Summary of Generic Advertising Studies 

Study Product 
Category 

Advertising Elasticities Study Product 
Category Generic Brand 

Goddard and Amuah (1989) Butter O.OI Not Studied 
Blaylock and Blisard (1988) Natural Cheese 0.1 Not Studied 
Blaylock and Blisard (1988) Processed Cheese 0.7 Not Studied 
Kinnucan and Fearon (1986) Cheese 0.06 0.2 
Goddard (1989) Margarine 0.0012 Not Studied 
Capps and Moen (1992) Milk-TV Ad 0.0015 Not Studied 
Capps and Moen (1992) Milk- Radio Ad 0.0013 Not Studied 
Liu and Forker (1988) Milk 0.0028 Not Studied 
Ward and McDonald (1986) Milk 0.0085 Not Studied 
Lee and Brown (1992) Orange Juice 0.0022 0 
Ward (1988) Orange Juice 0.0034 0.0077 
Jones and Choi (1992) Potato Products 0.022 Not Studied 
Dewbre et. al. (1987) Wool 0.086 Not Studied 
Dewbre and Beare (1992) Wool 0.07 Not Studied 
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The three generaJizable findings from these studies regarding the impact of 

advertising on sales are: 

1. Advertising has a positive and statistically significant effect on sales (Little 

1979; Hoover, Hayenga and Johnson 1992). 

2. The effects of advertising expenditures accumulate and dissipate over time 

(Bass ajid Clarke 1972; Little 1979; Hoover, Hayenga and Johnson 1992). 

3. Advertising has a diminishing marginal effect on sales. The response to 

advertising is best modeled by a concave function (Simon and Amdt 1980; 

Aaker and Carman 1982; Hoover, Hayenga and Johnson 1992). In some 

cases, an S-shaped curve is considered to better represent the response of 

sales to advertising (Rao zind Miller 1975; Eastlack and Rao 1986). 

To summaxize, first, an increase in advertising will lead to an increase in 

sales. Second, these increases could persist over a long period of time and third, 

using a concave advertising response flmction best models the decreasing returns 

to scale due to advertising. 

2.2 Carroll et. al. studies 

Generic advertising is a topic that has received very little attention in the 

marketing science literature. Two studies by Cajroll ajid his colleagues tangentially 

impact our research effort and we introduce them now. 

The first study is a survey of organizers of generic advertising campaigns 

sponsored by the Wharton Applied Research Center which was conducted by Car

roll, Rao, Lee, Shapiro and Ba)nis (1984). According to this stirvey, the key per

ceived benefits from 

orgajiizing a collaborative campaign were: 

(1) elimination of free-riders, 

(2) exploitation of the advantages due to economies of scale in advertising, 

(3) addressing secondary target groups that are different from those that could 

be reached individually, and, 

(4) addressing the primary target group from a different perspective than could 

be achieved individually. 
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The perceived benefits axe quite self-explanatory. Unfortunately, since this 

study did not distinguish between VCMs and MCMs, the generalizability of the 

findings axe limited. 

A related study was the field experiment conducted by the Department of 

Defense (CarroU, Rao, Mauer, Allen, Bayiis and Lee 1985). The issue of interest 

to them was understanding when they should advertise the axmed forces in general 

and when they should advertise a division of the armed forces (e.g. " The Few.. The 

Proud.. The Marines ") and in what proportion. In order to understand this, a 

field experiment was conducted which concluded that a mix of brand and generic 

advertising was more effective in improving the recruiting of the armed forces in 

general rather than generic advertising alone. 

Since this was in the context of the axmed forces, it is imclear if one should 

classify this as a VCM or an MCM. Further, they did not investigate our issue 

of interest- optimal incentive structrures to organize generic advertising campaigns. 

Thus, the study did not suggest an optimal or fair means of splitting the generic 

advertising budget among the units of the armed forces. 

2.3 Introduction to Public Goods Literature 

Irrespective of how a generic advertising campaign was funded, it benefits 

all- those who contributed to the campaign as well as those who did not. Also, 

improvement in the sales of one firm does not take away from the gains of the 

other firms in the same industry. Goods that satisfy these two properties- non-

excludability axid non-rivalry- axe referred to as public goods (Barry and Haxdin 

1992; Olson 1965). Hence, generic advertising is a public good. 

Public goods have been a topic of extensive reseaxch in a number of disci

plines. Other exaxnples of public goods include: 

1. Public broadcasting: 

All customers have available to them the option of watching PBS 

and listening to National Public Radio, independent of their level of 

contributions during the fund-raising. 

2. Public facilities such as roads and street lighting: 
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AH citizens have the option of using these facilities regardless of who 

paid their taxes and the size of these tax payments. 

3. Political lobbyist for an industry. 

AH members of an industry benefit from the chajiges in the laws 

that may result from such lobbying efibrts- regardless of who has 

contributed to the salary of the lobbyist. 

The general result for such goods is that if firms respond to private incentives 

only, an under-provision of the public good occur. This restdt has been tracked 

back at least as fax as Hume (1739). Modem treatments of the problem received a 

key impetus with Hardin's classic 1968 paper about the predicament of a group of 

shepherds on a commons. This paper describes how individually rational decisions 

(letting one's sheep over-graae on the commons) lead to collective doom (a reduc

tion in the level of the grass to the detriment of all shepherds on the commons). 

Hardin viewed this to be the key contributor to majiy modem problems such as 

over-population, pollution etc. 

This paper caught the attention of researchers in nimierous disciplines out

side of economics and ever since the public goods literature has emerged as a 

multi-disciplinary multiple-method cirea. This broad application of public good 

concepts is not surprising given the wide variety of applications as indicated by the 

three examples above. 

Some of the disciplines that have studied public goods include, sociology 

(e.g. Maxwell and Ames 1981), political science (e.g. Orbell, Dawes and van de 

Kragt 1990), environmental ajid resource economics (e.g. Walker, Gardner and 

Ostrom 1991) and social psychology (e.g. Rapoport 1985, 1987). A laxge literature 

review spanning these multiple perspectives is beyond the scope of this dissertation. 

Here, we focus predominantly on the public goods literature in economics. Where 

relevant, insights from studies outside economics are incorporated. 

We begin by describing the literature on Voluntary Contribution Mecha

nisms (VCMs) and then move to the literature relevant to the Mandated Contri

bution Mechanism (MCM). 



32 

2.4 VCM Literature 

The provision of public goods through decentralized market mechanisms has 

generally been regarded as a troublesome issue. In fact, early economic literature 

believed that achieving the Pareto Optimum through such means may be impossible 

(Samuelson 1954; Hurwicz 1972). Recent developments have instead focused on 

imderstanding if certain institutional or environmental factors can lead to greater 

contributions which are equal or closer to the Pareto Optimum. 

We provide a brief review of the public goods literature here. See Ledyard 

(1995) ajid Davis ajid Holt (1993), Chapter 6 for more detailed reviews of the VCM 

literature. 

The strict Nash equilibrium prediction in VCM environments is for aJl firms 

to contribute zero. This is in fact the dominaut strategy. In spite of this, zero 

contributions axe rarely observed in an experim.ental setting. At the same time, 

100% efficiency is almost never observed. Actual contributions lie somewhere be

tween 30% and 70% efficiency (Ledyard 1995). However, a consistent empirical 

observation is that if participants are asked to make the same decisions over sev

eral periods, contributions decline over time and approach zero towards the end 

(e.g. Isaac, Walker and Thomas 1984). 

Economists have argued that this deterioration towards zero is indeed in

dicative of participants playing their dominant strategies. However, researchers in 

other areas have tried to justify the behavior of participants in these VCMs based 

on non-economic reasons. 

For instance, Dawes (1978) has argued that altruism, following social norms 

and obeying dictates of conscience can increase level of participation. MarweU 

and Ames (1979) propose that concern for fairness can afiect level of participation. 

Other point out that moral suasion can sway players to contribute (e.g. Hoffrnan, 

McCabe, Shachat and Smith 1994). 

These authors argue that behavior in VCM experiments cannot be explained 

by pure economic logic. Instead, they say, that individuals differ in terms of factors 



33 

such as altruism and concern for fairness and it is this difference that leads to non

zero outcomes. 

My general assessment of these studies is follows. First, there seems to be 

no consensus on which are the key factors of this nature which influence economic 

behavior. Second, it seems that it would be hard to predict how each of these 

factors affect a specific individual participating in a specific decision environment. 

Therefore, while not discounting the role such factors may be playing in influencing 

contributions to public goods, the predictive power of such factors seems limited. 

We now discuss the role of three factors that have consistently been shown 

to influence contributions in VCM environments- communication, MPCR and Pro

vision points. 

A key factor influencing contributions in a VCM environment is pre-play 

non-binding face-to-face communication. The results of a number of experimen

tal studies confirm that participation always increases with such communication 

(e.g. OrbeU, Dawes and van de Kragt 1990, Dawes, McTavish and Shaklee 1977) 

even though theory predicts that this is cheap talk and hence should not impact 

contributions. Isaac ajid Walker (1988b) report a long-term effect due to face-to-

face-communication in addition to short-term gains in contributions. Specifically, 

contributions remained high in periods in which communication was disallowed, 

but which directly followed sessions with communication. 

While it is a non-controversial fact that face-to-face-communication im

proves the level of contributions to a public good, the reason for this is imclear. As 

stated in Isaac ajid Walker (1988b), communication could improve contributions 

either by: 

1. Increasing the awareness of the rules of the institution and hence increasing 

the speed of convergence to optimal behavior, or, 

2. Impacting the beliefs of decision makers about others responses, i.e. by 

building a sense of group solidarity that would lead to optimal behavior. 
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The literature outside economics favors the latter argiiment. Dawes and 

colleagues (e.g. Orbell, Dawes and van de Kragt 1990) propose that when face-

to-face communication is allowed, subjects go through a multilateral promising 

process leading to the formation of a group identity that leads to an improvement 

in contributions. 

Overall, this seems to be an area open for investigation. 

Isaac and Walker (1988a) report aji interesting ajid important factor that 

influences contributions in VCMs- the Mzirginal Per Capita Return (MPCR) or the 

return to an individual for every increase in the public good by one unit. They 

foimd that, unlike previous conjectures, group size per se did not have an impact. 

More importantly, they found that VCMs with the same strictly dominant strategy-

of contributing zero- yielded different levels of contributions, i.e. dominance per se 

was not very useful in explaining the restdts. 

However, the MPCR Weis successful in explaining the differences in the levels 

of contributions. Higher levels of MPCR led to higher levels of contributions and 

vice versa. This was a non-intuitive finding that merits more attention in future 

studies. 

Severed other factors have been shown to have a considerable impact on 

contributions. Ledyaxd (1995) classifies these factors as environmental, systemic 

and design variables. A partial list of these variables includes gender, experience, 

leaxning, economics training(!) and friendship/ group identification. A detailed 

study of these factors is beyond the scope of this dissertation. 

One approach to attaining the optimal level of the public good, heis been 

to modify the payoffs to incorporate a discontinuity, called the Provision Point 

(Palfrey and Rosenthal 1984; Isa^c, Schmidtz and Walker 1988). Specifically, in 

this VCM the public good is provided only if total contributions exceed a pre

determined level. If contributions fall short of the provision point, contributions 

are either retained or refunded to the contributors privately. An alternative (but 

similar) mechanism involves a "minimal contributing set" where the public good is 

provided only if a minimum number of players contribute (Rapoport 1985, 1987). 
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Two Nash equilibria are obtained in the Provision Point VCM (without re

fund) case- either the Pareto Optimum or zero. The former is the Paxeto Superior 

equilibrium; but it is unstable since trembles (e.g. misimderstan dings, not under

standing the rules) can lead to a failure of provision. In the Provision Point VCM 

(with refund) case, a safety net is created so that contributions are not discouraged. 

Multiple equilibria result in this case with the Pareto Optimum ajid all outcomes 

below that becoming equilibria. 

The experimental findings for Provision Point VCMs are as follows. First, 

with the inclusion of a Provision Point there is an increase in the level of con

tributions. Second, with an increase in the level of the provision point a greater 

level of contribution results; but the provision percentage decrease (Isa^c, Schmidtz 

and Walker 1988; Bagnoli and McKee 1991). Third, when a refund provision is 

instituted, generally an increase in the provision percentage is observed (Isa^c, 

Schmidtz and Walker 1988). 

Even though Provision Point VCMs show an increase in the level of contri

butions on the average, it increeises the vaxiability of contributions. A failure to 

reach the provision point in initial periods generally leads to a quick degeneration 

to zero contributions (Isaac, Schmidtz and Walker 1988). 

2.5 Mandated Contribution Mechanism Literature 

In certain industries, the government is involved in the organization of 

generic advertising campaigns. Such programs are referred to as commodity check

off programs. Examples of nationeil commodity checkoff programs include Milk, 

Dairy Products, Beef, Pork, Potatoes, Wool and Cotton. Examples of state com

modity checkoff programs include Avocados (California), Apples (Washington), 

Grapes (California) and Orange Juice (Florida). 

In these industries, participation in the generic advertising campaign is en

forced by either the state or national government. In such programs, the govern

ment establishes a rule of payment and all firms in the industry must participate 

in the advertising campaign and contribute as per this rtde. 
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In such advertising programs, assuring the participation of aJl firms is a non-

issue. The problem here is one of obtaining privately held information so that the 

advertising budget is identical to the Pareto Optimum. Specifically, we consider 

the case when margins are private information and direct elicitation would lead to 

under-revelation. The problem then becomes to understand if a mechanism can 

make truthftd revelation of maxgins a dominant strategy. 

A laxge stream of literature ia economics deals with designing such incentive 

compatible mechanisms (See Groves 1982 for a detailed review of this literature). 

The general structure of such studies is as follows. A group of agents is such 

that every agent has information that is relevant to the decisions of every other 

agent, but this is privately held. Examples of such information could be willingness 

to pay for a public good or production costs. Every agent is required to send a 

message that can be publicly viewed or received by an organization responsible for 

coordination. After all messages axe received, firms receive their payoff privately. 

The thrust of these studies is to make truthful revelation of the private information 

a dominant strategy to every agent leading to optimal results. Such mechanisms 

have been developed and investigated in many contexts. The key contribution in 

this area has been that of Clarke, Groves and their colleagues. Prominent examples 

include Clarke (1971), Groves (1973), Groves and Loeb (1975) and Groves and 

Ledyard (1977). 

One set of these mechanisms focus on a coordinating agency, generally called 

the center which has goals that are opposed to those of an individual agent. For 

example, this would be the case in an organization where the manager of a division 

would want to maximize his division's profit whereas the CEO would be interested 

in maximizing the profits of all divisions. Similarly, in the case of public goods, if 

individual agents respond to private incentives they may choose to contribute less 

than their fair shaxe. But, the goal of the center would be to maximize the welfare 

of the industry in general. 

In such a case, the center modifies the payoff of individual agents in a way 

that aligns the objective of all agents with the center. For example, the CEO may 
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stipulate a raechanism by which the performance of individual managers would 

depend not only on the profits of their division but also on how much they axe able 

to transfer to aji organizational pool. 

For our purposes, the Groves and Loeb (1975) mechanism is important 

because it focuses on a way to overcome the revelation issue in the context of a 

public good problem. Individual agents trajismit their messages to a center which 

determines their cost shares. The key is that the cost share of an individual agent 

wiU be the function of, not his message, but the messages sent in by aJl other firms. 

Using this innovative approach to designing cost shaxes, truthful revelation as a 

dominant strategy is achieved. 

Readers interested in similar approaches to the incentive problem in resource 

allocation mechanisms must refer to Loeb (1975), Groves (1976) and Pratt and 

Zeckhauser (1980). 

In practice, in commodity checkoff programs two types of rules are used for 

pa3rment to the generic advertising campaign. The first rule is based on the sales of 

a firm and the second is ba^ed on the revenue of the firm. Later, we will show that 

such rules based on direct information elicitation wiU lead to under-revelation and 

hence sub-optimal advertising budgets. However, these rules axe still being used. 

One way of retaining this method axid protecting small firms, may be to 

simply exempt these firms from contributions. In this way, even though we are not 

guaranteed to reach axi optimal budget it is likely that the smallest firms wiU not 

get hurt by information under-revelation by the laxger firms. 



A description of such, payment rules and exemptions is provided in Table 

2.2 below. 

Table 2.2 
Selected Payment Schemes in Commodity Advertising Programs 

(Adapted from Forker and Ward 1993) 

Commodity Payment Rule Exemptions 
Beef $1 per head None 
Cotton $ 1 per bale plus up to None 

1% of bale value 
Dairy 15 cents per cwt. None 
Eggs Up to 10 cents per case Producers with less than 

30,000 egg laying hens 
Fluid Milk 20 cents per 1000 pounds None 
Honey 1 cent per pound If production < 6000 lbs/year 
Limes 1 cent per pound If production < 35,000 lbs/year 
Mushrooms Up to 1 cent per pound If production < 500,000 lbs/year 
Pecans Up to 2 cents per pound None 
Pork 0.25% of value None 
Potatoes 2 cents per cwt. If plot < 5 acres 
Soybeans 0.5% of market value None 
Watermelons Up to 2 cents per cwt. If plot < 5 acres 
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CHAPTER 3. 

Development of Hypotheses 

Chapters 3, 4 and 5 relate to the experimental component of the dissertation. 

In Chapter 3, we develop the specific hypotheses that will be tested in the economic 

experiments. In Chapter 4, we describe the experimented, design and the procedural 

aspects of orgeinizing the experiment. In Chapter 5, we present the results from 

the forty four economic experiments that were conducted to test the hypotheses 

developed in Chapter 3. 

In this Chapter, the focus is on clearly identifying the hypotheses that will 

be tested in the economic experiments. We begin by describing a very simple 

model that we will be using in the experiments in section 3.1. Model parameters 

axe chosen to meet the requirements of the experimental setting. For this specific 

model, we derive the Nash equilibria ajid utilize these results to outline the behav

ioral predictions of the model ia different mechanisms. We also show that in our 

model, the Pareto Optimum for aJl mechanisms is for all firms to contribute their 

maximum. 

In section 3.2, we relate the results from our analytical model with the prior 

findings in the experimental economics literature and the empirical generalizations 

based on previous studies. Then, based on the model predictions and the previous 

literature in experimental economics, we develop specific hypotheses that we test 

in several experiments. 

3.1 Model Development. 

The model developed in this section is a rudimentary one that is designed 

primarily for the purpose of the experiments. For a more detailed version of this 

model, please refer to Chapter 6. 

Our interest is in aji industry with n > 2 firms. The firms in the industry 

have the option of conducting a generic advertising campaign that promotes the 

industry as a whole. This wiU lead to an expansion in the maxket benefiting 
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all firms. We a^siime that generic advertising does not disturb the maxket share 

distribution in the industry and all firms obtain a proportion of the gains due to 

market expaoision that is identical to their original maxket shares. 

If such a campaign were to be conducted the profit to firm i is assumed to 

be of the form: 

lit = {Mo -h <i{Gi + — Gi (3.1.1) 

where 

Mo is the ba^e market size, 

Gi is the contribution to generic advertising by firm i, Gi > 0, 

G-i is the sum of contributions to the campaign by the other n-1 firms, 

0 < a, ̂  < 1 are advertising response parameters, 

OLi is firm Vs market share and 

TTii is the margin. 

This caji be interpreted in the following way. If no advertising is conducted, 

the market size wiU be Mo, the base size. Mo captures the net result of all other 

factors- for example, demographic trends, competitive effects, macro-environmental 

efiects. If advertising is conducted, the market expands ajid the expansion path is 

given by 

M = Mo + a{Gi + G-if (3.1.2) 

Thus, for a total spending of G,- -f- G-i advertising dollars, the maxket size in units 

is given by the M function, where M{z) represents the market size in imits for an 

advertising of z dollars. 

We consider the case when firms make their choices of Gi simultaJieously, 

independently and privately. Two VCMs axe studied Simple Voluntary Contri

butions Mechajiism (Simple VCM) and Provision Point Volimtaxy Contributions 

Mechanism (Provision Point VCM). 

In the first case, firms maJce their choices of Gi independently. The con

tributions of all firms are totaled and this is set as the advertising budget. The 

maxket size as a result of this campaign will be as given in (3.1.2). Each firm pri

vately realizes its profit. In the case of the Provision Point VCM, the advertising 
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campaign is conducted only if total contributions exceed a pre-determined thresh

old. If contributions fall below this threshold, individual payments are retained for 

administrative expenses. 

Thus, in the case of Provision Point VCM, equation (3.1.1) is modified as: 

EE- = / if Gt + G-i > Gp /g 2) 
\ MoOcitTii — Gx if Gi "t" G—i K. Gp 

where Gp is the provision point. 

Now, we develop a specific version of the profit equation described in (3.1.1) 

for our experimental purposes. 

In this study, each firm's Gi Aralue is restricted to be either SO, $10,000 or 

$20,000. This restricts the choices each firm can make. However, participating 

firms' still have to decided not only if they want to participate but also, if they 

choose to paxticipate, how much they would have to contribute. As mentioned in 

Chapter 1, this is a key extension in comparison to previous experimental work. 

We chose three levels to keep the experimental task simple for participants. We 

get similar results with this decision space. Future research can focus on extending 

this to a richer decision space. 

We set group size at 4. Thus, total contributions can rajige from $0 to 

$80,000, in intervals of $10,000. We choose the maxket share to be equal across 

all firms, i.e., ai = 0.25, Vz. We also assume that the margin is constant across 

all firms at $4. This is a reasonable a^simiption in such markets where firms earn 

similar amoimts per customer visit and costs axe similar. Thus, we are restricting 

our interest to symmetric firms. 

The results of our model axe independent of our choice of M,,. The only 

criteria for choosing Mo is that it be high enough to provide paxticipants suitably 

high monetaxy incentive to paxticipate in the session. We choose Mo = 80,000 

units. Next, we chose specific values for a and S using the following criteria. First, 

the values should be high enough to create a meaningful difference between extreme 

levels of total contributions. If, for instance, one were to choose a low value of a 

(say 0.01) then the difference between a total contribution of $80,000 and $40,000 
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may not be that high at all. This may lead to random choices by participants. 

Hence, high levels of both parameters are chosen. As mentioned in Chapter 1, this 

leads to a rather high MPCR value but that only leads to a more conservative test 

of the ba^ic theory. However, we cajmot eliminate complex second or third order 

interaction effects. Second, in order to be compaxable to previous experimental 

studies in the public good literature we chose parameter values such that zero 

woidd be a dominajit strategy in the simplest case. This is especially important 

since we have adopted a different functional form vis-a-vis previous experimental 

studies. 

We chose a = 0.95 ajid ^ = 0.9 based on these criteria. 

Given these values, we caji rewrite (3.1.1) as 

Hi = (80,000 + 0.95((?,- + G-i)°-^) - Gi (3.1.4) 

where Gi can be either $0, $10,000 or $20,000 ajid G-i can range from $0 to 

$60,000, in intervals of $10,000. 

Similarly, (3.1.3) can be rewritten as 

TT - / (80,000 + 0.95(C?i + G - i f - ^ )  -  G i  if G, + G - i  > G p  ,  . x  
' l80,000 -Gi if Gi + G_,-< Gp ^ ' 
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It is in order to describe the value of the Marginal Per Capita Return 

(MPCR) implied by the expressions in (3.1.4) and (3.1.5). We obtain a non-linear 

decreasing MPCR schedtile with an average value of 0.80. As mentionined in Chap

ter 1, choosing a high value of MPCR only implies a more conservative test of the 

basic theory. The MPCR schedule is also shown graphically in Fig. 3.1 below. 

Fig 3.1 
MPCR Schedule 
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Equations (3.1.4) and (3.1.5) lead to different payoff matrices for different 

combinations of individual and toteil contributions (as well as for different provision 

points in the latter case). 

Given this very specific payoff structures, we now obtain the Neish equilibria 

in both the Simple VCM and the Provision Point VCM. We also show that in 

both VCMs, the Paxeto Optimum is always a contribution of $80,000 (i.e., aU firms 

contributing $20,000 each). We begin with a derivation of the Nash equilibriimi 

results for the Simple VCM. 
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Result 3.1a. With the payoff structure described in equation (3.1.4) for a Sim

ple VCM, each firm has a strictly dominant strategy- to contribute 

nothing. 

Proof: 

The payoff matrix facing each firm, given the payoff function in equation 

(3.1.4) is: 

Table 3.1 
Payoff Matrix for Simple VCM 

Gi \ G.i 0 10,000 20,000 30,000 40,000 50,000 60,000 

0 80,000 89,500 97,700 105,500 113,100 120,400 127,600 
10,000 79,500 87,700 95,500 103,100 110,400 117,600 124,700 
20,000 77,000 85,500 93,100 100,400 107,600 114,700 121,700 

In this table, rows stands for possible contribution strategies by firm i, 

Gi',i = 1,2,3 or 4, and the columns stand for total contributions by firms other 

than i. 

From the table, it is clear that firm z's profit is always higher when its 

contribution is zero rather than $10,000 or $20,000 (best responses shown in bold). 

Put otherwise, contributing zero is always a best response for firm i,i.e., zero is 

a strictly dominant strategy for firm i (z = 1, 2, 3 or 4). Hence, all firms would 

always prefer to contribute zero and hence this is the unique Na^h equiBbrium. 

Hence, proved.D 

Result 3.1b The unique multiple period equilibrium will be for each firms to play 

their dominant strategy leading to no advertising in every period. 

Proof; 
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This is obtained directly by applying the principle of backward induction. 

• 

Thus, in the Simple VCM structure, the model prediction is for no contri

butions to occur. This is the unique multiple period equilibrium strategy because 

aJl players have a dominant strategy in each period. 

We now obtain the Pareto Optimum in the Simple VCM case. 

Result 3.1c The Pareto Optimum in the Simple VCM with the payoff structure 

as implied in equation (3.1.4) is given by 80,000, i.e. all firms con

tributing 20,000. 

The industry welfare for aJl possible choices of firms is given in Table 3.2. 

Table 3.2 
Industry Welfare Matrix for Simple VCM 

Gi \ G-i 0 10,000 20,000 30,000 40,000 50,000 60,000 

0 320,000 348,000 370,000 392,000 412,400 431,600 450,400 
10,000 348,000 370,000 392,000 412,400 431,600 450,400 468,800 
20,000 370,000 392,000 412,400 431,600 450,400 468,800 486,800 

From Table 3.2, it is clear that the industry welfare is maximized when all 

firms contribute $20,000 leading to a total advertising budget of $80,000 where the 

welfare is $486,800. Hence, proved. • 

We study two provision points- Gp = $80,000 (High Provision Point) and 

Gp = $40,000 (Low Provision Point). In the first case, the advertising campaign 

will be launched if total contributions equal $80,000 (i.e., aJl firms contribute their 

maximum $80,000). In the second case, the advertising campaign wiU be conducted 

if total contributions equal or exceed $40,000. In both cases, if total contributions 

do not satisfy this requirement, individual contributions are retained (i.e., not 

refunded). 
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We now obtain the Nash equilibrium cind Pareto Optimum for Provision 

Point (High) VCM. 

Result 3.2a In the high provision point case, two unique coalition-proof Nash equi

libria result. The first equilibrium is for all firms to contribute 20,000 

dollars leading to a total of 80,000 dollars and the second equilibrium 

is for all firms to contribute nothing leading to no advertising. 

Proof: 

We derive the payoff matrix for the Provision Point VCM (High) by setting 

Gp = $80,000 in (3.1.5). This leads to the following: 

Table 3.3 
Payoff Matrix for Provision Point VCM (High) 

G| \ G.| 0 10,000 20,000 30,000 40,000 50,000 60,000 

0 80,000 80,000 80,000 80,000 80,000 80,000 80,000 
10,000 70,000 70,000 70,000 70,000 70,000 70,000 70,000 
20,000 60,000 60,000 60,000 60,000 60,000 60,000 121,700 

From this table, it is clezix that the best response of firm i (i=l, 2, 3 or 4) 

would be to contribute $0 in all cases except one (best responses shown in bold). 

The exception is when all other firms contribute $20,000 each, leading to a total of 

$60,000. In this case, firm i is better off contributing $20,000 instead of $0. 

Given this, we show that the only two possible levels of total contribution 

to advertising at equilibrium axe either $0 or $80,000. To see both axe equilibria, 

one ha^ to recognize that unilateral deviation in either case leads to lower profits. 

In the former, a unilateral deviation of $10,000 leads to a profit of $70,000 and, a 

unilateral deviation of $20,000 leads to a profit of $60,000. Both represent losses 

from current profits of $80,000. In the latter, a unilateral deviation to $10,000 
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leads to a profit of $70,000 and a unilateral deviation to $0, leads to a profit of 

$80,000. Both represent losses from current profits of $121,700. 

No smziUer coalition of firms can do better in this case by unilateral deviation 

in either case. In the case of $0, even majdmum contributions ($20,000 each) by the 

laxgest coalition that is smaller thaji the grand coalition (i.e., TI = 3) will lead to 

these members making $60,000 each. A loss. In the case of $80,000, any deviation 

leads to profits of either $60,000, $70,000 or $80,000. AH losses. Hence, these two 

equilibria axe coalition-proof Nash equilibria. 

Now, we need to prove uniqueness. Suppose these axe not unique equilibria. 

Then there exists a total level of contribution that is distinct from either $0 or 

$80,000 and from which unilateral deviation is not profitable. 

Consider a total of $10,000. In this case, the person contributing can do 

better by deviating to $0 (i.e., $80,000). Consider $20,000. This caai happen 

if either one person contributes $20,000 or two contribute $10,000 each. In the 

former, the person caji do better by contributing either $0 or $10,000 and in the 

latter both can do better if they contribute $0. 

Consider $30,000. This can happen if either one person contributes $20,000 

and one other contributes $10,000 or if three firms contribute $10,000. In all cases, 

it is easily verified that the firms that axe contributing can do better by reducing 

their contributions by $10,000. 

Consider $40,000. The feasible cost distributions are two firms contributing 

$20,000; one firm contributing $20,000 and two others contributing $10,000 or by 

all four firms contributing $20,000. In aU cases, once again firms that contribute 

can be made better off by reducing their contributions by $10,000. 

Similar arguments hold for $50,000 and $60,000. When the total is $70,000 

that implies one firm is contributing $10,000 axid the rest are contributing $20,000. 

The firm that is contributing ceui be made better off by contributing em additional 

$10,000 and the other three axe made better off by reducing their contributions by 

either $10,000 or $20,000. 
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Hence, for all other total levels of contribution some of the participants ran 

be made better off by unilateral deviation. That implies that there is no total level 

of contribution that is distinct from either $0 or $80,000 from which unilateral 

deviation is not profitable. This proves uniqueness of these equilibria. 

Hence, we have shown that all firms contributing $0 or jiU firms contributing 

$20,000 are the two umque, coalition-proof Nash equilibria. • 

The equihbrium with all firms contributing $20,000 is Pareto Superior to 

the other equihbrium. Hence, one could make an argument that we should observe 

that equihbrium in practice. In addition, this structure provides firms with a 

key focal point equilibrium (all firms contributing $20,000). This should seem a 

"natural" point to be at and hence this argument would also be in favor of the 

$80,000 equilibrium. 

We now obtain the Pareto Optimum in the Provision Point VCM (High) 

ca^e. 

Result 3.2b The Pareto Optimum in the Provision Point VCM (High) with the 

payoff structure as implied in equation (3.1.5) with Gp = 80,000 is 

given by 80,000, i.e. all firms contributing 20,000. 

The industry welfare for all possible choices by the four firms is given in 

Table 3.4. 

Table 3.4 
Industry Welfare Matrix for PP VCM (High) 

G| \ G-i 0 10,000 20,000 30,000 40,000 50,000 60,000 

0 320,000 310,000 300,000 290,000 280,000 270,000 260,000 
10,000 310,000 300,000 290,000 280,000 270,000 260,000 250,000 
20,000 300,000 290,000 280,000 270,000 260,000 250,000 486,800 

It is clear from Table 3.4 that industry welfare is maximized when all firms 

contribute $20,000 leading to a total welfare of $486,800. Hence, proved. • 
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We now make a transition to Provision Point VCM (Low) where Gp = 

$40,000. We begin with the Nash equilibrium results. 

Result 3.3a In the low provision point case, multiple equilibria result. The first 

equilibrium is for all firms to not contribute anything. The second 

equilibrium is for the total contribution by the four firms to equal 

40,000 dollars. There are several feasible cost distributions (e.g. We 

have one distribution with all firms contributing 10,000, twelve with 

two firms contributing 20,000 each and the others contributing noth

ing etc.) 

Proof: 
Setting Gp = 40,000 in (3.1.5) gives us the following payoflF matrix: 

Table 3.5 
Payoff Matrix for Provision Point VCM (Low) 

Gi \ G.| 0 10,000 20,000 30,000 40,000 50,000 60,000 

0 80,000 80,000 80,000 80,000 113,100 120,400 127,600 
10,000 70,000 70,000 70,000 103,100 110,400 117,600 124,700 
20,000 60,000 60,000 93,100 100,400 107,600 114,700 121,700 

Note from the table the best response profile of firm i. This can be summa

rized as follows. If total contributions are less than $20,000 then the best response 

of firm i is to contribute $0. If total contributions are either $20,000 or $30,000, 

then the best response of firm i is to bring the total up to $40,000 by contributing 

suitably. For all higher contributions by other firms, firm i contributes $0 and 

free-rides on the efforts of the other firms. 

With this best response profile for all firms, we now show that the equihb-

rium total level of contribution can be $0 or $40,000 only. To see both are equilibria, 

one has to recognize that unilateral deviation in either case leads to lesser profits. 
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In the former, a unilateral deviation of $10,000 leads to a profit of $70,000 and, a 

unilateral deviation of $20,000 leads to a profit of $60,000. Both represent losses 

from current profits of $80,000. 

The total can be $40,000 if two firms axe contributing $20,000; one firm is 

contributing $20,000 and two others aje contributing $10,000 or by aU four firms 

contributing $20,000. In all cases, if a firm that is currently contributing chooses 

to reduce its contributions by the minimum amount $10,000, it leads to a profit of 

either $70,000 or $80,000. Both represent losses in comparison to current profits 

(minimum $93,100). If a firm wishes to increase its contributions, it will lead to a 

drop in its profits (0 to 10,000 leads to a loss from 113,100 to 110,400; 10,000 to 

20,000 leads to a loss from 103,100 to 100,400). Hence, unilateral deviation from 

this leads to loss. 

Thus, both are Nash equilibria. 

A total contribution of $0 is not coalition-proof. A coalition of two can 

contribute $20,000 each ajid eaxn a profit of $93,100 a gain from current profits of 

$80,000. Nor is the total contribution of $40,000. A smaller coalition can always 

do better by increasing the total to a higher value, say $50,000. 

We now prove uniqueness. Suppose not. In that case, there must exist a level 

of total contribution distinct from $0 or $40,000 from which unilateral deviation is 

not profitable. 

Consider $10,000. In this case the person who is contributing can do better 

by reducing his contribution to 0. 

Consider $20,000. In this case, any person who is not contributing can do 

better by contributing $20,000. That wiU increase their profit from $80,000 to 

$93,100. 

Consider $30,000. In this case, any person who is not contributing can do 

better by increasing his contribution by $10,000. This wiU increase their profit 

from $80,000 to $103,100. 
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Consider $50,000. Any person contributing either $10,000 or $20,000 can 

do better by reducing their contributions by $10,000. This will increase their profit 

from $110,400 to $113,100 and from $100,400 to $103,100. 

Similar arguments hold for $60,000, $70,000 and $80,000. Hence, there is 

no total level of contribution distinct from $0 or $40,000 from which unilateral 

deviation is unprofitable. This implies that these two equilibria are unique. 

Hence, a total contribution of $0 or $40,000 axe unique Nash equilibria.D 

In the low provision point case, mxiltiple equilibria result. All equilibria 

leading to a total of $40,000 are Pareto Superior to the equilibrium where no 

advertising is conducted. It would seem that the focal point equilibrium in this 

ca^e would be for all firms to contribute $10,000 leading to a total of $40,000. 

When multiple equilibria result, the miiltiple period equilibritim becomes 

unclear. Since the outcome in each period cannot be predicted with certainty, it 

follows that the multiple period equilibrium cannot be predicted with certainty as 

well. In our case, no refinement of the Nash equilibrium concept can be used to 

narrow predictions. 

We now obtain the Pareto Optimum in this case. 

Result 3.3b The Pareto Optimum in the Provision Point VCM (Low) with the 

payoff structure as implied in equation (3.1.5) with the Provision 

Point set at 40,000 is given by 80,000, i.e. all firms contributing 

20,000 
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The mdustry welfare for aU. possible choices of firms is given in Table 3.6. 

The entries axe in units of thousands. Thus, an entry of 320 must be read zs an 

industry welfare value of $320,000. 

Table 3.6 
Industry Welfare Matrix for PP VCM (Low) 

GI \ G-I 0 10,000 20,000 30,000 40,000 50,000 60,000 

0 320,000 310,000 300,000 290,000 412,400 431,600 450,400 
10,000 310,000 300,000 290,000 412,400 431,600 450,400 468,800 
20,000 300,000 290,000 412,400 431,600 450,400 468,800 486,800 

From Table 3.6, it is clear that the industry welfaxe is maximized when 

all firms contribute $20,000 leading to a total advertising budget of $80,000. The 

welfaje in this case is $486,800. • 

Our models are silent on the influence of pre-play non-binding communi

cation on contributions. The strict prediction of the models would be that such 

communication would not lead to any difference in contributions. 

Summsiry of Model Predictions. 

In the Simple VCM case, the dominant strategy for all firms is to contribute 

nothing. This is also the unique multiple period equilibrium. In the Provision Point 

VCM (High), two unique equilibria result. In the first case, all firms contribute 

$20,000 leading to a total of $80,000 and in the second case aU firms contribute 

0 leading to no advertising. In the Provision Point VCM (Low), two equilibria 

result. In the first case, all firms contribute nothing and in the second case any 

combination of contributions leading to a total of $40,000 is a Nash equilibrium. 

The strict prediction of our models is pre-play non-binding communication will 

have no impact on the nature of contributions. 
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The Paxeto Optimum in all ca^es is given, by each firm contributing its 

majdmum possible, i.e. $20,000 leading to an advertising budget of $80,000. Note 

that the Paxeto Optimum can only occur as a Nash equilibrium in the Provision 

Point VCM (High) case. However, it is not the unique equHibritma in that case 

with zero advertising also being admitted as a Nash eqtiilibrium. 

3.2 Hypotheses. 

The focus of this section is to develop specific hypotheses for testing in an 

economic experiment. As mentioned earlier, we are interested in studying two 

types of VCMs- the Simple and the Provision Point, the effect of face-to-face com

munication ajid completeness of information on contributions. 

Many of our hypotheses are justified based on previous experimental work 

on public goods. A caveat that has to be kept in mind while considering this 

is that the majority of that stream of work was based on a linear public good 

technology unlike our non-lineax model. However, in the absence of any work on 

complex response functions, this must suffice as a reasonable basis for justifying 

our hypotheses. 

We begin with the Simple VCM. Here, Result 3.1a predicts that zero contri

bution is a dominant strategy, leading to zero efficiency (Result 3.1c). Previous ex

perimental work has shown that with such a payoff structure, while zero efficiency 

is raxely observed, a low level of efficiency results. Also, previous experimental 

studies would predict that contributions would deteriorate over time and approach 

zero contributions towards the end of the session. Hence, we hypothesize that: 

Hla: In the Simple VCM case, a low level of efficiency will result. 

Hlb: In the Simple VCM case, contributions will be expected to steadily decrease 

and approach zero over time. 

Next, we axe interested in studying the role of pre-play, non-binding, face-

to-face communication in the Simple VCM setting. Participants can use the entire 
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English language to communicate their intentions to the other paxticipants or at

tempt to persuade them. However, promises made during such communication 

sessions need not be kept and participants axe free to choose their contributions 

independent of the nature of the discussion. 

Our model is silent on the role of such commimication. The strict prediction 

wotild for such talk to not have any impact on contributions. 

However, experimental studies have shown that such communication does 

affect contributions to public goods (e.g. Dawes, McTavish and Shaklee 1977, 

Isaac, McCue and Plott 1985 and OrbeU, van de Kragt and Dawes 1988). The 

generalizable findings in this regard axe: 

1. Communication leads to higher contributions to the public good when com

pared to the case when cotmnunication is disallowed. 

2. When communication is disallowed, contributions decline with repetition. 

Permitting communication stems this effect with lesser or no decay in con

tributions with repetition. 

3. There is a hysterisis effect due to communication. Increased contributions 

are observed in periods that immediately follow communication sessions. 

Hence, based on previous experimental studies, we predict that 

H2a: In the Simple VCM case, when face to face communication is allowed, an 

increase in contributions will be observed. 

H2b: In the Simple VCM case, when face to face communication is allowed, a long 

term impact of communication will be observed. Specifically, an increase in 

contributions will be observed in periods that immediately succeed periods 

with communication. 

We now move to the Provision Point VCMs. Our model prediction in this 

case would be for a greater level of contribution than the Simple VCMs. Result 3.2a 

predicts that when the provision point is set high, the Paxeto Optimum emerges as 
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a Nash equilibrium. But, isero contribution is also a Nash equilibrium. However, 

the Pareto Optimum Neish equilibrium is Paxeto Superior to zero and hence will 

be predicted to occur. 

Result 3.3a states that when the Provision Point is set low, the Provision 

Point is one Nash equilibrium. Zero contributions continue to be an equilibrium; 

however, it is Paxeto Inferior to the Provision Point equilibrium and will not be 

expected to occur. 

Hence, in both Provision Point VCMs, we would expect the Paxeto Superior 

Nash equilibrium to occur. Thus, in the High case, we would expect the Paxeto 

Optimum to occur and in the low case, we would expect the Provision Point (i.e. 

50% of the Paxeto Optimimi) to occur. Since both are greater than the eqxiilibrium 

prediction in the Simple VCM case (i.e., zero), we predict that: 

H3a: Both Provision Point VCMs will result in a greater average efficiency level 

when compared to the Simple VCM. 

Given the model prediction, we would expect that as the Provision Point 

level increases, the level of contributions should increase. Isaac, Schmitz and Walker 

(1988) note that when the Provision Point level increases, the frequency of provision 

should decrease. Hence, we predict that: 

H3b: With an increase in the level of the threshold, the average contributions 

increase but the frequency of provision of generic advertising decreases. 

We axgue that commxmication will play a stronger role in this case in com

parison to the Simple VCM. This is because the presence of a Provision Point can 

act as a natural focal point for paxticipajats to coordinate their actions. 

However, two related studies paint a contradictory picture of the effect of 

commuT)ication on contributions in Provision Point VCMs. Palfrey and Rosen-

thed (1991)'s focus was on understanding if cheap talk matters when firms know 



57 

their endowment with certainty but have a distribution on the endowment of aJl 

other firms. Also, they restrict their message space to a binary announcement of 

contribution or not. With these paraxaeters, they did not find a significant effect 

due to cheap talk. On the other hand, van de Kragt, OrbeU and Dawes (1983) 

investigated the provision of a binary public good when a minimal contributing set 

contribute their endowment. They did not place any informational restrictions, but 

they focused on a one-shot game and a specific protocol for the formation of the 

minimal contributing set. They report significant improvement in contributions 

due to cheap talk. 

Hence, it is not clear if communication will have a differential impact in the 

Provision Point VCM case. However, given the previous findings in public good 

studies, we predict that: 

H4: In the Provision Point VCM, greater contributions are observed when com

munication is permitted in comparison to cases when no communication is 

permitted. 

It is not clear if the other two effects mentioned earlier, i.e., arresting the 

decay in contribution over repetition and the hysterisis effect due to communica

tion, win be observed ia provision point environments. Isaac and Walker (1988b) 

report that for a complex technology, the level of contributions with communica

tion dominated the no-commimication case. However, a decay effect wa^ observed 

over time. The level of generalizabUity of this result is not known. The hysterisis 

effects have not been studied in complex environments ajid hence deserves further 

exploration. Given this, we hypothesize chat: 

H5a: When Provision Point VCMs are used to provide for generic advertising and 

subjects are allowed to use communication, there will be no or smaller decay 

in the level of contributions. 
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H5b: In the sessions following the communication sessions with provision points, 

an increase in contributions will be observed. 

Finally, we explore the effect due to incompleteness of information. One 

study (Isaac and Walker 1988b) has shown that contributions are higher in the 

complete information case when compared to the incomplete information case in a 

Simple VCM. This heis not been explored in Provision Point VCMs before. But, 

similar results would be predicted. Hence, we hypothesize that: 

H6: For both the Simple VCM and the Provision Point VCM (Low), we would 

expect lower contributions in the incomplete information case when compared 

to the complete information case. 

To summarize, in this Chapter we presented the simple model that will be 

used for experimental purposes. Then, we link the predictions of the model to 

previous experimental studies in the public goods area to derive six specific hy

potheses that are of interest to us. The general predictions wotdd be for Provision 

Point VCMs leading to greater efficiency levels than Simple VCMs, communica

tion leading to both short-term and long-term gains in efficiency, a drop in the 

provision percentage when the provision point level is increased and a deteriora

tion of contributions when information about the payoffs of other participants is 

incomplete. 
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CHAPTER 4. 

Experimental Organization. 

In this Chapter, we describe how the experiment for testing the hypothe

ses developed in Chapter 3 Weis designed and then implemented. In section 4.1, 

we describe the experimental design employed. We describe in detail the factors 

and the treatments employed. In section 4.2, we describe the paxticipants in the 

experiment. Section 4.3 is devoted to describing the actual experimental sessions. 

Specifically, we describe the sequence of activities that paxticipants are put through 

during the experiment. Readers who axe interested in the specific experimental ma

terials used must see APPENDIX 4.1. 

4.1 Experimental Design 

In aU experiments, participants played the roles of store maxiagers for a 

fictional shopping pla^a in a large city on the west coast of the United States that 

was called St. Walton's Plaza. Over sixteen periods, each paxticipant decided 

how much they wished to contribute to a generic advertising campaign to build 

customer traific to the plaza. 



A scKema of the experimental design is enclosed as Table 4.1. 

Table 4.1 
Experimental Design 

NC/NC C/NC NC/C 
Complete Information: 
Simple VCM Yes Yes Yes 
Provision Point VCjVI (High) Yes - -

Provision Point VCM (Low) Yes Yes Yes 
Incomplete Information: 
Simple VCM Yes - -

Provision Point VCM (Low) Yes - -
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This experimental design caji be characterized on the following factors: 

1. Type of VCM 

Simple; Provision Point(High); Provision Point(Low) 

2. Type of Face-to-Face Communication Permitted 

No communication at all (NC/NC); Communication for the first eight 

periods but no communication from periods nine to sixteen (C/NC); 

No communication for the first eight periods but communication al

lowed from periods nine to sixteen (NC/C) 

3. Completeness of payoff information of all participants 

Complete information; Incomplete information 

Thus, the experimental design was based on three factors with three, three 

and two treatments respectively. This led to a majdmumof eighteen cells. However, 

we chose only the nine shown in the experimental schema for our purposes. The 

rationale behind these specific choices are now provided. 

First, our interest in communication was to study the extent to which it 

improves contributions when compared to a no-communication baseline. In the 

Provision Point VCM (High) ca^e without communication, the average efficiency 

level was extremely high (98.44%). This obviated the need to study the communi

cation treatments in this case. 

Second, our interest in the incomplete information condition was exploratory 

in nature. Hence, we investigated it only in the ca^e of Simple VCM and Provision 

Point VCM (Low). Also, it was felt that allowing for face-to-face communication 

may lead to violations of the incompleteness conditions since store identities may 

be revealed. Therefore, we avoided studying the communication treatments in the 

incomplete information conditions. 

Before we proceed, we need to state that this was a between-subjects exper

imental design. Thus, each pajticipeint was exposed to only one cell in the design 

of Table 4.1. 

We now txim our attention to the three factors underlying our experimental 

design and the treatments in each of these factors. 
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The first factor was the type of Voluntaxy Contribution Mechanism (VCM). 

Three treatments were investigated here- Simple VCM, Provision Point VCM (Low) 

ajid Provision Point VCM (High). The payoff to each firm in the case of the Simple 

VCM is given by equation (3.1.4). The payoff to each firm in the case of the 

Provision Point VCM (High) was is given by equation (3.1.5) with Gp = $80,000. 

Finally, in the ca^e of Provision Point VCM (Low) the payoff weis also is given by 

equation (3.1.5) but with Gp = $40,000. 

Under any mechanism, each participant cotdd choose to contribute either 

$0, $10,000 or $20,000 to the generic advertising campaign. 

The second factor related to the type of face-to-face communication permit

ted. We consider three treatments denoted by NC/NC, C/NC and NC/C. 

In the NC/NC treatment, no communication is permitted throughout. In 

the C/NC treatment, subjects axe allowed to commtmicate for the first eight periods 

and axe not allowed to communicate for the last eight periods. In the NC/C 

treatment, subjects may not communicate for the first eight periods but are allowed 

to communicate for the last eight periods. This structure allows us to test for both 

the short term and long term effects of communication. 

Whenever commimication was allowed, it was before a decision period and 

participants were allowed a maximum of four minutes. Participants were clearly 

told that the nature of agreements made in these discussions were non-binding 

eind they were free to maJce contribution decisions that were distinct from what 

they may have promised. A specific announcement of these points was read be

fore every communication session (This is enclosed in APPENDIX 4.1.2.4.5). AH 

conversations were taped and transcribed (Please see APPENDIX 5.1 for these 

transcripts). 

The third factor related to the completeness of information. Two treatments 

were studied here- complete information and incomplete information. In the com

plete information case, paxticipants were awaxe of the payoff structure of all other 

firms with certainty. In the incomplete information case, every paxticipant knew 

only his payoff for sure. The payoff functions of other paxticipants were known 
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probabilistically. In every session, one person had a low margin ($3), one had a 

high margin ($5) and the other two had mediimi margins ($4). 

In order to make the incomplete and complete cases comparable, we ensured 

that the expected value of the payoffs in the incomplete case coincided with the 

actual payoffs in the complete information case. 

4.2 Participants 

A total of one hundred and seventy six persons participated in our experi

ments. 

Since our instructions and the payoff sheet were quite complex, we felt the 

need to recruit sophisticated decision makers as participants for the experiment. 

Hence, graduate students were the primary paxticipants for the study. Among 

these, MBA students were given the highest priority and were recruited aggres

sively. Given the time constraints for the organization of the experiment, a smaJl 

percentage (26.2%) of senior under-graduate students were used when sufficient 

number of graduate students could not be recruited. Such a strategy has been 

used in similax research in marketing (See for example, Srivastava 1995). 

As mentioned in the introduction, a key contribution of this dissertation 

is the use of actual store majiagers involved in a generic advertising campaign 

decision as participants. Four store managers from the Eighth Avenue Merchajits 

Association participated in one session for the Simple VCM NC/NC condition. 

4.3 Experimental Logistics. 

We now provide a summary of how the actual experiment was conducted. 

Readers interested in a detailed description must refer to APPENDIX 4.1. 

The experiment was conducted as a paper and pencil ta^k in a laxge confer

ence room over a two week period. The average length of an experimental session 

was around 40 minutes. However, when communication was permitted the session 

length sometimes exceeded one hour. 

Since graduate students were the main focus of the recruiting effort, we used 

electronic mail for recruiting purposes (See Appendix 4.1.1 for a detailed description 

of the recruiting process). This was generally considered to be a superior medium 
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to contact ^aduate students when compared to other conventional media such as 

flyers. 

The sequence of pre-experiment interaction Weis as follows. First, a message 

w£is prepared for recruitment purposes eind this was circulated on several lists. 

When students responded, a confirmation electronic mail was sent out and, one 

day before the actual session, participajits were reminded over phone a^ well ais 

e-mail. 

When subjects axrived at the room on the day of the experiment, they 

received a copy of the instructions, their decision sheet and the payoff sheet. Par

titions were created in the room to avoid any interaction among the participants 

unless required. 

A large T-table was drawn on the board ajid contributions in each period 

were ajmounced and entered on this table. Announcement sheets were prepaxed 

ajid detailed instructions were read out from these sheets to aU participants. This 

ensured uniformity of experimental procedures across treatments, 

A practice period was conducted to ensure that the rules were well under

stood by aJl participajits. After this, participants made their decisions for each 

period ajid after observing the total contributions on the table, they determined 

their individual profits for that period. 

When commimication was allowed, paxticipants approached a table at the 

middle of the room and spoke freely axnong one another. Paxticipants were asked 

not to maJce physical threats or disclose the store they represent. They were allowed 

four minutes before every decision period. Groups raxely used all this time. 

Once the session was completed, paxticipants computed their profits ajid 

their payoff based on the exchzmge rate given to them. They were then asked to 

complete a questionnaire regarding the behavior of all participajits in the session. 

Each paxticipajit was paid privately and asked not to discuss any component of the 

study with anyone. 
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CHAPTER 5. 

Experimental Findings. 

In this Chapter, we present the key findings from the forty four economic ex

periments conducted to test the specific hypotheses of interest developed in Chapter 

3. We begin by describing the profile of the paxticipants in our study. Next, we 

present the findings in the Simple VCM NC/NC, C/NC and NC/C cases, followed 

by the findings in the Provision Point VCM (High) ceise. We then present the find

ings in the Provision Point VCM (Low) NC/NC, C/NC and NC/C cases. We then 

analyze the findings in the case of complete and incomplete information for both 

Simple VCMs and Provision Point (Low) VCMs. We then present our analysis of 

data on peirticipant characteristics and motivations followed by an analysis of the 

verbal protocols prepared during communication sessions. We end by discussing 

the implications of our experimental results. 
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5.1 Profile of Participants 

We begin this Chapter by describing the profile of the 172 student subjects 

who participated in our experiments in Table 5.1 below. 

Table 5.1 
Profile of Participants 

Percent 
Gender Female 33.5 Gender 

Male 66.5 
Age Below 20 3 Age 

20-25 52.7 
Age 

26-30 23.7 

Age 

31-35 10.7 

Age 

36-40 5.9 

Age 

Over 40 4.1 
Education MBA Student 25.6 Education 

Other Masters Student 26.2 
Education 

Ph.D Student 22 

Education 

Undergraduate Student 26.2 
Ethnicity Asian/Asian American 26.5 Ethnicity 

African American 2.9 
Ethnicity 

Hispanic/Latino 8.2 

Ethnicity 

Caucasian 59.4 

Ethnicity 

Native American 1.2 

Ethnicity 

Other 1.4 
Work 
Experience 

Yes 84.6 Work 
Experience No 15.4 
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Thus, the participants in our study were predominajitly male (66.5%), and 

yoimg- 79.4% of all paxticipants were below the age of 30. In line with our re

cruiting strategy, 73.8% of the participajits were graduate students ajid 85% of all 

participants reported prior full-time work experience. 

5.2 Manipulation Checks. 

Before we present the results, we would like to address two issues. First, 

given the complexity of the instructions, an. issue of concern was if all participajits 

understood the instructions. On a question asking them if the instructions were 

easy to understaxid, the average response was 1.71 on a scale of 1 to 7 with 1 

representing easy to understand. This was reassuring. 

Second, we were interested in understanding if participants in the exper

iment found the scenario described in the instruction sheet to resemble real-life 

situations facing maxiagers in such markets. The average response on this question 

was 3.32 on a scale of 1 to 7; 1 standing for very representative. This was once 

again reassuring since participants felt that the problems described were reasonably 

similar to real-life problems. 
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From the next section onwaxd, we begin describing the experimental findings 

under all the different conditions studied. We begin by describing the restdts for 

the Simple VCM, the Provision Point VCM (High) aind the Provision Point VCM 

(Low). Then, we study the incomplete information conditions for the Simple VCM 

and Provision Point VCM (Low). 

The two key dependent variables of interest axe efficiency and provision 

percentage. Recall that in Chapter 1, we defined efficiency as the ratio of the 

actual generic advertising budget divided by the Pareto Optimum expressed in 

percentage terms. In addition for the Provision Point VCMs, we use the provision 

percentage to evaluate the performajace in our experiments. Once again recall in 

Chapter 1, we defined provision percentage as the percentage of occasions where 

total contributions exceeded the Provision Point. 
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5.3 Simple Voluntary Contribution Mechanism 

Our emphasis here is to study the overaJl performance of this mechanism 

ajid to isolate the short-term and long-term effects of face-to-face communication. 

Hence, we study the three relevant treatments: NC/NC, C/NC and NC/C. 

The performance of the Simple VCM in these cases is best summarized in a 

graphical form. In Fig 5.1 below, the y-axis is the average level of efficiency zind the 

X-axis represents each decision period. This is the general format used for figures 

unless otherwise specified. 

Fig. 5.1 
Simple VCM- Impact of Communication 
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In addition to Fig. 5.1, the performance of the Simple VCM in these three 

cases c£in be summarized by describing the average efficiency levels in different 

decision periods. This is given in Table 5.2 below. 

Table 5.2 
Simple VCM 

Efficiency 

Periods NC/NC C/NC NC/C 

1-8 43.36% 87.19% 62.19% 

9-16 31.25% 62.81% 90.94% 

1-6 37.30% 75.00% 76.56% 

5.3.1 Simple VCM NC/NC 

Consistent with Hypothesis la, when no communication was permitted, we 

observed an average efficiency level of 37.30% across aU periods. This Wcis the 

lowest level of efficiency across all conditions. 

Further, consistent with the first paxt of Hypothesis lb, we did find a de

terioration in the level of contributions over time. The average in periods 9 to 16 

was 31.25% when compared to the average in periods 1 to 8 which was 43.25%. A 

t-test confirmed that this difference was significantly different from zero, (p value = 

0.0227). In order to confirm this further, an OLS regression was run with efficiency 

as the dependent variable and period as the independent variable. We found that 

the period coefficient was significantly different from zero (p value = 0.0430) and 

was negative (-1.144). Thus, overall we find that over time there is a drop in the 

level of contributions. 

However, the second part of Hypothesis lb was not confirmed. The contri

butions did not decline to zero in the leist few periods. A t-test confirmed that the 

last period efficiency level was significantly different from zero (p value= 0.0436). 
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We observed a "rebound" effect with an increase in the level of contributions 

in the last two periods. The ef&ciency in periods 15 and 16 vras 35.94% compared 

to the average over periods 9 to 16 which wa^ 31.25%. This effect was also observed 

in 75% of the markets studied. However, this effect was not statistically significant. 

Efficiency in the last two periods did not differ significantly from the previous five 

periods (p value = 0.5771) or from the previous three periods (p value= 0.4864). 

Future research must investigate this effect in greater detail. 

In the experiment in which managers participated, the average efficiency 

level was 42.2% which is marginally greater than the average for aU other ses

sions which Wcis 37.30%. This difference was not statistically significant ( p value 

=0.8958). 

One participant in this session consistently contributed zero. Questionnaire 

data suggested that this was influenced by his opinion that advertising in general 

was a very risky undertaldng. Consistent with previous results, no sigiuficant 

deterioration was observed over time ajid the total in the first and last periods w£is 

identical. 

5.3.2 Simple VCM C/NC Case 

Hypothesis 2a was confirmed. The average efficiency in the C/NC case was 

75% which is much greater than the 37.30% observed in the NC/NC case. A t-test 

confirmed that this difference was statistically significant (p value=0.0000). 

However, results were not consistent with Hypothesis 2b. No long term 

effects were observed due to communication and contributions steadily dropped 

from periods 9 through 16. In the first eight periods, the average efficiency was 

87.19% when compared to 62.81% in the last eight periods. A t-test confirmed that 

this difference was significantly different from zero (p value = 0.0005). In order to 

validate this further, an OLS regression model wa^ rim with percentage efficiency 

as the dependent variable and period as the independent variable. A negative 

coefficient wa^ obtained for period (-2.823) and it was statistically significant from 

zero (p value = 0.0001). 
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An interesting pattern observed here when communication was allowed^ 

there Wcis a steady drop in average efficiency for the first three periods. The 

average in the first four periods was 81.88% when compared to the average level 

of efficiency in periods 5 to 8 which was 92.50%. This difierence was, however, not 

significcint (p value= 0.2081). 

When communication weis disallowed, contributions steadily declined. Av

erage contributions in period 9 to 12 was 73.13% when compared to 52.50% in 

periods 13 to 16. It is interesting to note that, unlike the case when no commu

nication was allowed, in this case no "rebound" effect was observed and a steady 

decline in contributions Wcis observed. In fact, the average level of efficiency in 

periods 15 and 16 was 41.25% which is lower thcin the average level of efficiency in 

periods 9 to 16 which was 62.81%. 

5.3.3 Simple VCM NC/C 

Once again, consistent with Hypothesis 2a, an increase in efficiency was 

observed when communication was permitted. The average efficiency level in this 

case was 76.56% which is higher than that in the NC/NC case which was 37.30%. A 

t-test confirmed that this difference was statistically significant (p value=0.0001). 

A cleax increase in efficiency was observed when commtmication is permit

ted. Average efficiency in periods 1 through 8 was 62.19% when compared to 

90.94% in periods 9 to 16. A t-test confirmed that this difierence was statistically 

significant from zero (p=0.0001). In order to validate this further, an OLS regres

sion was rtm with percentage efficiency as the dependent variable and period as the 

independent variable. A positive coefficient was obtained for the period variable 

(2.397) which was statistically significant from zero (p value = 0.0001). 

It has to be noted here that the efficiency in the first eight periods was 

significajitly greater than the corresponding periods for the NC/NC case (p value 

= 0.0019). On closer inspection, it was found that two out of the five groups con

tributed at extremely high levels when no communication was permitted. In fact, 

one group converged on an optimal advertising budget in period two! When the 

data from these two groups is excluded, this difference disappears (p value=0.0542). 
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Another interesting point that needs to be made is that the average efficiency-

level when communication was permitted in the NC/C condition is actueiUy under

stated. One group instituted a rotation scheme where in each period three members 

contribute 20 ajid one member contributes 0. Participants took turns contributing 

0 with their turn coming up once every four periods. Another group instituted 

a similar scheme; but they rotated contributions of 10 instead of 0. Informal 

communication with the group after the session confirmed that if they had been 

confronted with the analysis that showed that contributing 20 each time would be 

more beneficial they wotdd have preferred to do that. It is interesting to note that 

in groups that made aji agreement to contribute 20 each time, one occasionally 

observed deviations (e.g. in period 13 of mzirket 54). However, in these groups, 

members systematically adhered to the rotation scheme they had agreed on. 

5.3.4 Summary of Simple VCM Results 

Consistent with Hypothesis la, a low level of efficiency was obtained in the 

NC/NC case. Further, consistent with Hypothesis lb, the average level of contribu

tions deteriorated over time. However, contrary to expectations, the average level 

of contributions did not approach zero toward period sixteen. Instead, a rebound 

effect was observed with an increase in contributions in the last two periods. 

Consistent with Hypothesis 2a, whenever communication was permitted 

there was an increase in the level of efficiency. However, Hypothesis 2b wais not 

confirmed- no significajit long term effects were observed due to communication. 

In decision periods immediately following those in which communication was per

mitted, a steady deterioration in contributions was observed. 
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5.4 Provision Point VCM- High 

The performance of the Provision Point VCM (High) case is best summa

rized graphicaJly as shown below in Fig. 5.2 

Fig. 52 
Provision Point VCM (High) Time Trend 
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As is clear from the chart, consistent with H3a, we found that in the Pro

vision Point VCM (High) case, there was an increase in the level of contributions 

vis-a-vis the Simple VCM case. The average efficiency level here was 79.15% com

pared to an average efficiency of 37.30% in the Simple VCM ca^e. A t-test confirmed 

that this difference was statistically significant (p value=0.0001). 

Out of the five groups that pjirticipated in this condition, one did not achieve 

the provision point in any period. Excluding the data from that group, the effi

ciency level further increases to 98.44%. 

H3b was not confirmed. The average provision percentage in this case was 

70.32% here when compared to the PP VCM (Low) where the provision percentage 

was 45%. A t-test confirmed that this difference was statistically significant (p 

value=0.0000). 

Once again, if we consider the information for four groups only, this result 

is strengthened with the provision percentage rising to 95.31%. Since this was aji 

unexpected result that is contrary to previous experimental studies, it deserves 

further investigation. 
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5.5 Provision Point VCM - Low 

In this section, we focus on the full information case. We begin by describing 

the general time trend of both the efficiency and the provision percentage. This is 

shown in Fig 5.3 below. 

Note that the average efficiency level is close to the actual provision point. 

Also, there is a decreasing trend in both the efficiency level as well as the provision 

percentage. 

Fig. 53 
Provision Point VCM (Low) Time Trend 
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Our emphasis here is to isolate the short-term and long-term eflfects of face-

to-face communication. Hence, we study the three relevant treatments: NC/NC, 

C/NC and NC/C. 

The performance of the Provision Point VCM (Low) in these three treat

ments is best summarized by the graph in Fig 5.4 provided below. 

Fig. 5.4- Provision Point VCM (Low) 
Impact of Communication 
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In addition to Fig. 5.4, the performance of the Provision Point VCM (Low) 

in these three cases Ccin be summajized by describing the average efficiency levels 

as well as the average provision percentage in different decision periods. This is 

given in Table 5.3 below. 

Table 5.3 
Provision Point VCM (Low) 

Efficiency 

Periods NC/NC C/NC NC/C 

1-8 47.19% 98.75% 50.63% 

9-16 37.19% 95.63% 87.19% 

1-6 42.19% 97.19% 68.91% 
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5.5.1 Provision Point VCM (Low) NC/NC 

Consistent with. H3a, we found that in the Provision Point VCM (Low) case, 

there was an increase in the level of contributions vis-a-vis the Simple VCM case. 

The average efEciency level here was 42.19% compared to an average efficiency of 

37.30% in the Simple VCM case. This difference was, however, not statistically 

significant (p value = 0.1077). 

Further, similar to the Simple VCM case, there was a deterioration in contri

butions over time. Average efficiency in periods 1 to 8 was 47.19% when compared 

to average efficiency in period 9 to 16 which was 37.19%. A t-test confirmed that 

this difference was statistically marginally significajit from zero (p value=0.0473). 

In order to validate this further, ein OLS regression was run with percentage ef

ficiency as the dependent variable ajid period as the independent variable. The 

coefficient for period was negative (-1.294) and significantly different from zero (p 

value = 0.0156). 

Finally, we investigate the provision percentage in this case. Here, the pro

vision percentage was 45% when compared to 70.32% in the PP VCM (High) case. 

This is a statistically significant difference ( p value = 0.0000). As mentioned in the 

previous section, this is inconsistent with the predictions of Hypothesis 3b. This is 

an important result warranting further investigation. 

5.5.2 Provision Point VCM (Low) C/NC Case 

Consistent with Hypothesis 4, the average level of efficiency was 97.19% in 

this case when compared to 42.19% in the NC/NC case. A t-test confirmed that 

this difference was statistically significant (p value =0.0001). 

Consistent with Hypothesis 5a, very little decay in contributions was ob

served over time. Also, consistent with Hypothesis 5b, long-term gains in efficiency 

due to commimication were observed. Average contributions in the first eight pe

riods was 98.75% and average in the last eight periods was 95.63%. This difference 

was found to be statistically insignificant from zero (p value = 0.0634). However, 

we did observe some deterioration in the last few periods. The average level of 
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efficiency in periods 9 to 12 was 99.38% ajid average efficiency in periods 13 to 16 

WelS 91.88%. 

Remarkably, the provision percentage in this case averaged 100% in all pe

riods. 

Thus, it seems that extremely strong short-term and long-term effects due to 

commimications was observed. The average efficiency level increased significantly 

over time and the provision percentage averaged 100%. 

5.5.3 Provision Point VCM NC/C (Low) Case 

Consistent with Hypothesis 4, the average level of efficiency in this case 

was 68.91% compared to 42.19% in the NC/NC case. A t-test confirmed that this 

difference was statistically significant ( p value =0.0001). 

Consistent with Hypothesis 5a, in the first 8 periods the average level of effi

ciency was 50.63% and in the second 8 periods (when communication was allowed) 

the average level of efficiency was 87.19%. A t-test confirmed that this difference 

was statistically significant (p value = 0.0001). An OLS regression with efficiency 

as the dependent variable and period as the independent veiriable indicated that 

the period coefficient was positive (2.599) and significantly different from 0 (p value 

= 0.0001). 

The provision percentage in this case was 77.5% compared to 45% in the 

NC/NC case. The provision percentage in the first 8 periods was 65% and increased 

significantly in the leist 8 periods to 90% when communication was allowed. 

5.5.4 Summary of Provision Point VCM (Low) Results 

The important trends in the case of Provision Point VCM axe the follow

ing. First, when communication is not allowed, the level of contributions is low 

and efficiency and provision percentages axe low. Second, when communication is 

allowed a significant improvement is observed. More importantly, there is a very 

strong long term effect due to communication. We observed provision percentage 

of 100% in the C/NC case. 
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5.6. Incomplete Information Effects. 

The compaxison of the complete and incomplete information for the Simple 

VCM is provided in Fig 5.5 below. 

Fig. 5.5 
Simple VCM- Complete vs. Incomplete Infonnation 
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The compaxison. of the complete axid incomplete information Ccises for the 

Provision Point VCM (Low) is given below in Fig 5.6. 
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In addition, we summarize the performaxice of the Simple VCM in the com

plete and incomplete information cases is given in Table 5.4 below. 

Table 5.4 
Simple VCM-Complete vs. Incomplete 

Efficiency 

Periods Complete Incomplete 
1-8 43.36% 40.00% 
9-16 31.25% 35.63% 
1-6 37.30% 37.81% 



The performance of the Provision Point VCM (Low) under complete and 

incomplete information is compared in Table 5.5 below. 

Table 5.5 
PP VCM (Low)- Complete vs. Incomplete 

Efficiency 

Periods Complete Incomplete 
1-8 47.19% 48.44% 
9-16 37.19% 38.13% 
1-6 42.19% 43.28% 

Provision Percentage 

Periods Complete Incomplete 
1-8 52.5% 60% 
9-16 37.5% 45% 
1-6 45% 52.5% 
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From Figtires 5.5 and 5.6 ajid Tables 5.4 and 5.5, it is clear that the patterns 

of contributions in the complete eind incomplete information cases were remarkably 

similax. The average efficiency levels were almost identical- 37.30% and 37.81% in 

the Simple VCM case ajid 42,19% eind 43.28% in the Provision Point VCM (Low) 

case in the complete and incomplete information conditions respectively. Further, 

the provision percentage in the Provision Point VCM (Low) for the complete in

formation was 45% ajid 52.5% in the incomplete information case. 

Clearly, this is not consistent with Hypothesis 6. This disparity is important 

ajid needs farther investigation. 

To further investigate ajiy differences between these conditions, we inves

tigated if the vajiaxice of efficiency levels was different. An F-test demonstrated 

that the variances were not statistically different in the Simple VCM ceise (p value 

=0.8603) and in the Provision Point VCM (Low) case (p value=0.8274). This 

further confirms the similar nature of results in the complete and incomplete in

formation conditions. 

In our experiment, paxticipants were well awaxe that others may be mak

ing more or less than them. In spite of this knowledge, they focussed on their 

own payoff . There may be two effects that need to be isolated in future payoff-

First, the asymmetricity of payoff, i.e. participants' decisions may be affected by 

the knowledge that others axe making more (or less) thaji them and second, the 

incompleteness of information. Thus, we can understaoid this behavior better if we 

conduct an experiment where the information about asymmetric payoffs is made 

fully clear. In this way, we can isolate the difference of incomplete information 

only. 
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5.7 Free riding and Cheap riding Analysis. 

One of the key contributions of this dissertation was to introduce non-binary 

decisions, i.e. participants in our experiments cotdd choose between 0, 10 and 

20. Consequently, one issue of interest was to study if there were any significant 

patterns between Simple VCM and the Provision Point VCMs. To understand 

this, we plotted the proportion of participeints choosing the three possible values 

for Simple VCM, Provision Point VCM (Low) and Provision Point VCM (High). 

We excluded the data of the one group that never attained the advertising budget 

in the third case. 

The analysis for the Simple VCM is enclosed as Fig. 5.7 below 

Fig 5.7 
Free and Cheap Rider Analysis- Simple VCM 
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The free riding ajid cheap riding aneilysis for the Provision Point VCM (Low) 

case is provided as Fig. 5.8 below 

Fig 5.8- Free and Cheap Rider Analysis-
Provision Point VCM (Low) 
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The analysis for the Provision Point VCM (High) case is given in Fig. 5.9 

enclosed below. 

Fig 5.9- Free and Cheap Rider Analysis-
Provision Point VCM (High) - 4 Groups Only 
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Studying these chaxts, the following trends emerge. First, in both the Simple 

VCM and the Provision Point VCM(Low), considerable free riding and cheap riding 

Weis observed. Moreover, in general, the extent of free-riding increased over time. 

Second, even though the Simple VCM and the Provision Point VCM (Low) 

make different behavioral predictions, the observed patterns of contribution were 

remarkably siioilar. The average extent of free-riding in these two mechanisms was 

46.09% ajid 41.88% respectively and the extent of cheap-riding was 32.81% and 

32.19% respectively. The extent of cheap-riding is especiedly puzzling since, given 

the structure of the equilibria, one would predict more cheap riding in the Provi

sion Point VCM (Low) case. Also, on average, no more than 25% of participants 

contributed at the optimal level. This is a disheartening restdt that points to the 

sub-optimal nature of voluntary mechanisms. 

Finally, in the Provision Point VCM (High) case, we mainly observe optimal 

behavior. Three participants experimented with no contributions in the first three 

periods before reverting to the optimal contribution. This once again makes a 

strong case for this as the preferred mechanism. 
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5.8. Questionnedre Based Analysis. 

The objective of this section is to understand the underlying motivations 

of participants and how these motivations affect their contribution behavior. All 

participants filled out a questionnaire at the end of the session (Plecise refer to copy 

of the questionnaire enclosed in the APPENDIX 4.1.2.4.4.) We obtained Pearson 

Correlations with the responses to these questions and the average contribution of 

participants across aU sixteen periods. 
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We now provide a summary of the results in Table 5.6 below. 

Table 5.6 
Relationship between participant motivations 
and contribution behavior. 

Correlation P-value 

Q1 I contributed only if I felt that -0.110 0,1514 
the other participants would also 
contribute. 

Q2 I did not want to provide the benefits +0.095 0.2197 
due to my contribution to another 
participant who may be getting a 
free ride. 

Q3 I wanted to benefit from the +0.528 0.0001 
contributions of others without 
contributing myself. 

Q4 I felt that the other -0352 0.0001 
participants contributed 
adequately. 

Q5 The choice of contributions by -0.189 0.0132 
the other participants was fair to me. 

Q6 My choice of contributions was -0.472 0.0001 
fair to the other participants in the 
market. 



92 

We now present the statistically significant results and their implications. 

It was surprising that the correlations to questions 1 ajid 2 were statisti

cally insignificant. This was because it was felt that the fear of free riding would 

be a key factor influencing contributions to a public good. This implies that in 

our experiment, the fear of free riding did not influence participajits' contribution 

strategy. The aneilysis of questions 5 ajid 6 indicate that "concern for fairness" was 

a key motivational factor of participants. The correlation ajialysis for question 5 

indicates that participants who contributed at a high level felt that the contribu

tions of others Weis not fair to them. But, those who contributed less felt that the 

contributions of others was quite fair to them. 

Analysis of data provided by question 6 states that those participants who 

contributed at a high level felt that their contributions was fair to everybody else. 

But, those who contributed less recognized their contributions was not fair to 

everybody else. 

The correlation ajialysis of data provided by question 3 leads to a non-

intuitive result. This states that those who contributed more wanted to benefit 

more from others contributions. But, those who did not contribute very much, 

did not wajit to benefit more from others contributions. The implication of this is 

uncleax. 

The correlation analysis of question 4 data implies that participaaits who 

had contributed at a high level felt that the other participants did not contribute 

adequately. But, those participants who had contributed very little felt that the 

other participants had contributed adequately. 

In summary, ansilysis of questionnaire data shows that one of the key mo

tivations for participants was their "concern for fairness". Surprisingly, the fear of 

other firms free-riding per se did not affect the contributions of participants. 
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5.9 Participant Characteristics Analysis. 

Some previous studies have reported differences in contributions bcised on 

demographic characteristics such as gender. Hence, we analyzed our data to see 

if there were systematic deviations in contribution patterns based on these char

acteristics. The general finding from our analysis is that there axe no statistically 

significajit relationship between any participant cheiracteristic and contributions. 

We first present the resTilts for gender. First, on the average, women tended 

to contribute more than men (an average of 1.276 vs. 1.227 across sixteen periods 

out of a max. of 4). Second, the mininnim contribution for women was 0.0625 

while the miniTmim contribution for men was 0, i.e., some men adopted a constant 

free rider policy while no women did. However, these differences did not prove to 

be statistically significant. A t-test confirmed that this difference was statistically 

insignificant from zero (p value = 0.5968). 

Next, we investigated the role played by level of education on the level 

of contributions. MBA students were found to contribute the most (1.347), on 

the average ajid imdergraduate students contributed the least (1.05228). Also, 

the minimum for MBA students was 0.1875 (i.e., nobody adopted a constant free 

rider policy) whereas the miTiiTnnm for masters and imdergraduate students was 0. 

However, these results were not statistically significant. Instead a weak negative 

effect was obtained for undergraduates. An OLS regression was rim using the 

average contribution across sixteen periods as the dependent variable and three 

education dummy variables as the independent variables. The coefficient for the 

dummy for undergraduates was negative (-0.235) and marginally significant (p 

value = 0.0581). The coefficient for MBA and Ph.D students was positive but 

statistically insignificant from zero. 

We next investigated the effect of work experience. The average contribution 

of those who did not have work experience was lower (1.175 vs 1.248). However, a 

t-test confirmed that this effect was not statistically significant (p value = 0.5529). 

Next, we studied the role of age on contribution patterns. The means show 

that older people tended to contribute more in comparison to younger people. 
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Paxticipants above the age of 40 contributed an average of 1.589 ia comparison 

to those under 20 who contributed 1.2375. This effect was, however, not linear. 

An OLS regression was run using average contribution as the dependent variable 

and seven dummies for age as the independent variables. A significant negative 

coefficient (-0.446) was obtained for the 20 to 25 age dummy variable (p value = 

0.0247). No other significant effects were observed. 

To summarize, the statistically significajit relationships were, first, a weak 

negative imdergraduate effect and second, a negative effect for the 20 to 25 age 

dummy variable. 
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5.10 Analysis of Transcripts. 

We find that non-binding, face-to-face communication leads to improve

ments in contributions both in the Simple VCM as well as the Provision Point 

VCM (Low). The purpose of this section is to gain a better understanding of why 

communication led to improvements in contributions. 

We study both the quantity ajid the quality of communication and its impact 

on contributions. First, we define the Communication Volume Index as the number 

of sessions in which participants commimicated divided by the number of sessions 

in which commimication was permitted. Hence, a Communication Volume Index 

of 100% indicates that participants chose to communicate in aU possible sessions. 

This provides us with a resisonable indicator of the quantity of communication. 

Next, we turn our attention to the qualitative aspects of communication. As 

mentioned earlier, whenever commimication was permitted, the conversations in all 

groups were recorded using two tape recorders. Detailed transcripts of each session 

were prepared and have been made available in APPENDIX 5.1. APPENDIX 5.1.1. 

contains the transcripts for the Simple VCM NC/C case, 5.1.2 for the Simple VCM 

C/NC case, 5.1.3 for the Provision Point VCM (Low) NC/C Ccise and 5.1.4 for the 

Provision Point VCM (Low) C/NC case. 

The nature of communication varied across sessions aaid it is hard to as

cribe one style of commimication to one particular treatment of the experiment. 

Some groups adopted a business-like approach and evaluated a couple of rotation 

schemes before deciding on a strategy. Others saw political activity with partici

pants mis-representing their contributions. Still others saw participants take lead

ership positions exhorting group members to contribute. Some sessions involved a 

simple explanation of the rules. 

Given this heterogeneity, we provide a simple and brief summary of the 

nattire of communication along with contribution patterns for every session. We 

also provide the Communication Volxmie Index values for each session. Taken 

together, this provides us with aji imderstanding of how the quality and quantity 

of commimication affect contributions. 
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Two general patterns were observed. First, the greater the communication 

volume index, the lower the average level of contributions and vice versa. Sec

ond, groups that adopted a "business-like" approach (or a task oriented approach) 

were much more successful in achieving greater contribution levels. However, the 

generalizability of these observations is unclear. 

We now provide stmimaries of all sessions in which communication was per

mitted. Readers interested in detailed transcripts axe referred to APPENDIX 5.1.1, 

5.1.2, 5.1.3 and 5.1.4. 

Simple VCM C/NC 

Market 31 

Contribution Trend: (5) 5448766562344330 

The contribution trend must be read in the following way. First, aJl nimibers 

are in imits of $10,000. Hence, a total of 4 refers to a total contribution of $40,000 

by the group. Second, the first number within parentheses is the total contribution 

in the practice period. The numbers that follow represent contributions in ensuing 

periods. We follow this convention throughout this section. 

Communication Volrmie Index: 100% 

Nature of Commtmication: 

Three participants were initially quite keen on conducting the advertising 

campaign at the majdmum level. However, one participant refused to participate 

in the communication. He made a sign that his lips were sealed and did not speak 

a word during the entire session. One member did not wajit to contribute anything 

imtil she got some kind of assurance from the silent member. The participants 

tried to maJce the fourth person speak to no avail. This led to a weakening in the 

efforts of the three enthusiastic members and until the fourth period not every

one contributed 20,000. They were able to sustain this for three periods before 

degenerating to lesser contributions. 
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Market 32 

Contribution Trend: (5) 6666888888888888 

Communication Volume Index: 62.5% 

Nature of Communication: 

The group took a very business-like approach to determine their contribution 

strategies. They initially felt that if they rotated zeroes, they would be best off. 

Therefore, they went with this strategy for the first few periods. Soon, they figured 

that contributing 20,000 every time would lead to a better average. The group went 

through the first four periods to even it out eind then stuck to 20,000 each time 

even when communication was disallowed. The group discussed cheating and felt 

that the incentives were too smaJl to renege on the agreement. A comment by one 

of the members that the incentive was just about the cost of a soda cemented the 

issue and every member stuck to the agreement. 

Market 33 

Contribution Trend:(7) 88888788887642321 

Communication Volume Index: 37.5% 

Nature of Comxaunication: 

This group felt that the best way to maximize profits was to go ahead and 

aJl put in 20,000. No complex schemes were investigated. They got off to a great 

staxt until period 5 when one participant contributed 10,000 instead of 20,000. This 

brought the group back to the table and after exhortations that everyone should 

contribute 20,000, returned. After that, they were able to maintain the payoffs up 

to period 8. 

Market 34 

Contribution Trend: (5) 8888888888888873 

Communication Volume Index: 12.5% 

Nature of Communication: 
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Two group members adopted a leadership position and described the im

plications of reneging to the other two. This led to uniform contribution by all 

participants. 

Market 35 

Total Contribution Trend: (5) 8608887644414310 

Communication Volxmae Index: 62.5% 

Nature of Communication: 

This session saw a fair amount of political activity. One participant con

tributed 0 in round two and returned to the table complaining how he felt somebody 

was tciking advantage of him. The group responded to this cheating by contribut

ing nothing in period 3. After this, one other person adopted a leadership role and 

explained why, in his opinion, if one's goal is to majdmize long run profits there 

can be no excuse to renege. This person wa^ sincere in what he said and followed 

through with his promises. This exhortation seemed to work for a while before 

dropping off once again. 
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Simple VCM NC/C 

Market 51 

Total Contribution Trend: (5) 4234311266666666 

Communication Volume Index: 37.5% 

Nature of Communication: 

This group evaluated a zero rotation scheme and concluded that it would 

be their best strategy. There was no real conflict and everyone stuck to the pact. 

Market 52 

Total Contribution Trend: (5) 5756555577777777 

Communication Volume Index: 12.5% 

Nature of Communication: 

This group took a real business-like attitude to the session and it was very 

cordial. They evaluated a 10,000 rotation scheme and erroneously concluded that 

it was their optimal strategy. Everyone stuck to it for the remainder of the sessions. 

Market 53 

Total Contribution Trend: (7) 7775446788888886 

Communication Volume Index: 12.5% 

Nature of Commimication: 

There wa^ very little actual discussion and the group quickly decided the 

best strategy Weis for everyone to contribute 20,000 each time. Everyone stuck to 

it until the la^t period. 

Market 54 

Total Contribution Trend: (5) 5343205488887886 

Communication Volume Index: 25% 

Nature of Communication: 

One member took the lead and described how this was a prisoner's dilenmia 

and in order to do best everybody had to contribute 20,000 each time. Every 
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thing went well until session 13 when one member put in 10,000. When the group 

returned, the person who put in 10,000 argued that as a store manager she should be 

interested in doing best for her store. So, shouldn't she be allowed to rajidomize? 

After lot of explanation, she cind the rest of the group came ajound and they 

contributed 20,000 each tmtil the last period where one person put in 0. 

Market 55 

Total Contribution Trend:(7) 7888888888888888 

Communication Volume Index: 12.5% 

Nature of Communication: 

This group was extraordinary because they had converged on the optimum 

from period 2 even when communication was disallowed. Once communication 

was allowed, the group quickly confirmed that they were doing the right thing ajid 

continued to stay at 100% efficiency for the rest of the way. 
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Provision Point VCM C/NC 

Market 41 

Total contribution trend: (7) 8888878888878766 

Communication Volume Index: 12.5% 

Nature of Communication: 

The group communicated only once-before period 1. One member explained 

the perils of gaming and a lot of the discussion focussed on strategies in the last 

period. A striking feature was when one group member reneged in period 6- the 

group was forgiving eind did not return to the communication table. One member 

said aloud- "What's the point? The person who did it is not going to admit it." 

This led to a total of 8 in the next period and overall contributions were sustained. 

Market 42 

Total Contribution Trend: (6) 6888888888888888 

Communication Volume Index: 25% 

Nature of Communication: 

This group took a mature, business-like attitude toward making decisions. 

In the first period, the group decided a rotation scheme would be most beneficial. 

After period 1, midtiple group members discovered that their profit would be max

imum if they did 80,000 aU the time. The group considered playing out 4 rounds 

to even it out and then sticking to 80,000 each time. However, one group member 

said that they shoidd not be concerned if one person makes a little more. 

Their profits would be maximum if everyone puts in 20,000 from the next 

period onward. This logic worked and the group attained 100% efficiency from 

there on. 

Market 43 

Total Contribution Trend: (6) 8888888888888888 

Communication Volume Index: 25% 

Nature of Communication: 
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The first time the group met they evaluated aJl options-including a rotation 

scheme. However, they quickly figured out that the best option was to contribute 

20,000 each time. A couple of the group members spoke about cheating and how it 

"wiU be a different story" if someone does. After this exhortation, the group stuck 

to ftiU contributions for the rest of the session. 

Market 44 

Total Contribution Trend: (5) 8878888888888666 

Communication Volume Index: 25% 

Nature of Commimication: 

The first time the group met, one member started to propose a rotation 

scheme. However, the group was convinced that the best way to go was 20,000 

each time and they literally refused to listen to other ideas. There was some 

exhortation to do 20,000 each time at the end ajid one member seemed suspicious. 

The group left with the idea of not having to meet again. In period 3, one person 

put in 10,000 and this brought them back to the table. At this stage, one member 

threatened to go down to zero for the rest of the periods if anybody "messed with 

the total" again. This led to everyone putting in 20,000 for most of the way. 

Market 45 

Total Contribution Trend: (4) 8888888888888886 

Communication Volume Index: 25% 

Nature of Commimication: 

The first time the group met, they agreed to aU do 20,000. They pointed out 

that ciny fluctuation by one person would lead to fluctuations by others bringing 

everything down. Everyone stuck to the agreement. After three periods, one 

group members brought everyone back with the idea of a rotation scheme. The 

group worked out the numbers and foimd that they were better off with everyone 

contributing 20,000 aU the time. They returned to their desks and followed this 

faithfully except for last period activity. 
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Provision Point VCM NC/C 

Market 61 

Total Contribution Trend: (5) 5453521287888886 

Communication Volume Index: 25% 

Nature of Communication: 

The first time the group met, they figured out that contributing 20,000 

would be to everybody's benefit. Group members asked others to promise that 

they would not cheat. The total went down to 70,000 in period 10. This led to the 

second meeting. 

There was not much talking this time around. Participants made uncom

fortable noises and everyone left agreeing to put in 20,000. The group stuck to it 

pretty much until the la^t period when the total went down to 60,000. 

Market 62 

Total Contribution Trend: (5) 6413356286862888 

Communication Voltmie Index: 50% 

Nature of Communication: 

The first time the group met, they evaluated different rotation schemes ajid 

figured out that even contribution of 20,000 was to everybody's benefit. This pact 

did not last long. One person defected in period 10. The group returned to the 

table after this and one member pointed out that this behavior would bring the 

entire "cajtel" down. The group formed a pact and "shook on it". Once again, 

this "pact" did not last long. The next time the group met, one person was livid 

and quite emotional. References were made to "once you shaJce on something, you 

don't go back" ajid "I was brought up to believe..." etc. This person was convinced 

that the group could not be trusted ajiy further and stormed away from the table. 

This led to a low level of contributions in the next period - 20,000. After they 

returned, the group did 80,000 for the remainder of the sessions. 
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Market 63 

Total Contribution Trend: (5) 6565141288642533 

Communication Volume Index: 75% 

Nature of Communication: 

In this session, the group established early on that contributing 80,000 was 

to the group's benefit. However, after two sessions one member pointed out that 

this wa^ a trivial solution. This led him to believe that randomization maybe the 

best strategy for him. Another member took advantage of this by contributing 0 

in the next session and placing the blame on the person who was vocal with his 

position. This put the first person in an awkward spot and he continued to take 

heat for his decisions and did not have the credibility to convince the group that 

he W2LS in fact putting in 20,000. This led to distrust cind contributions declined 

steadily. 

Market 64 

Total Contribution Trend: (7) 5655533588888885 

Com mil n i cation Volume Index: 12.5% 

Nature of Communication: 

This session involved very little actual discussion. The group quickly formed 

a consensus on their decisions and stuck to it except for the last period. 

Market 65 

Total Contribution Trend: (7) 5564642688888888 

Commimication Volume Index: 25% 

Nature of Communication: 

This group took a business-like strategy to determine their contributions. 

They evaluated a couple of rotation schemes ajid concluded that contributing 20,000 

each time would be to everybody's best interest. The group got together before 

the last period to make sure nobody defects then. No one did. 
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CHAPTER 6. 

Theoretical Analysis. 

In Chapter 3, we developed a simple model for Voluntaxy Contribution 

Mechamsms (VCMs) that we then tested in an experimental setting. In this chap

ter, we present a very general analytical model for Simple and Provision Point 

VCMs and also investigate Majidated Contribution Mechanisms (MCMs). The 

model presented here is for aai industry with n > 2 firms, a very general class of 

advertising response functions, and a continuous strategy space. 

The remainder of this chapter is organized as follows. In section 6.1, we 

develop the general model employed here. We specify the profit expression for 

each firm and the properties of the advertising response function of interest. 

In section 6.2, we study the Simple VCM- where the advertising budget is 

simply set as the sum of the contributions of aU firms. If no contributions are 

received, no campaign is conducted. In this case, we show that in industries with 

one dominant firm when advertising is feasible, the Nash eqiiilibrium is for the 

dominant firm to contribute entirely to the campaign with all other firms free-

riding. In industries, with more than one powerful firm, a "cheap-rider" problem 

emerges among the powerful firms ajid the less powerful firms contribute nothing. 

A general result obtained here is that the Nash equilibriimi advertising budget is 

strictly less thaji the Pareto Optimum when advertising is feasible. 

In Section 6.3, we design a class of VCMs that admit the Pareto Optimimias 

a Na^h equilibrium under some cases. This is called the Provision Point Voluntary 

Contributions Mechanism (VCM). This is a variation of the Simple VCM and 

here the advertising campaign is conducted only if total contributions exceed a 

pre-determined threshold called the Provision Point. We show here that if the 

Provision Point is set at the Pajeto Optimum, optimal advertising is always a 

feasible Nsish equilibriimi. We then show that no other Provision Point can result 

in optimal advertising. 
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In Section 6.4, we investigate MCMs and establish that current information 

elicitation techniques will lead to under-revelation aind hence sub-optimal budgets. 

We introduce a mechanism termed the truthful revelation mechajiism which over

comes the strategic revelation problem and leads to optimal advertising budgets. 

The cost shares that result from this mechanism have aji intuitive explanation and 

are easily implementable. 

We end this chapter by discussing the implications of our results in section 

6.5. 

6.1 Model Development 

We consider an industry with n firms (n > 2). The firms are indexed by i 

and form the Player Set defined as, J = [1,2, • • • ,TI]. 

Our interest is in a group of firms that share certain common features and 

do not directly compete with one another for market share. This may be due to a 

variety of reasons. In some industries this is because the firms axe well spread out 

geographically (e.g. Professional Sports Leagues such as the NBA, Florists). In 

others, this may be due to the wide disparity in the nature of the businesses who 

belong to the industry. This is the case in a shopping plaza comprised of a hair 

salon, a yogujt stand and a video store. 

Throughout this dissertation, we assume that the objective of every firm is 

to maximize its profits. We now develop the profit function for firm i',i 6 I. 

Every firm in the industry markets a product or service. Demand for firm i's 

product is given by the market size, in rmits, multiplied by firm i's market shaxe. 

Every firm's market shaxe is fixed. However, firms can influence the size of the 

maxket by conducting a generic advertising campaign. 

We strat with the first component of firm's demand, the maxket size. Later 

in this chapter, we chaxacterize the maxket shares of firms and determine the profit 

function of a firm. 

The market size is defined as the total number of units demanded by cus

tomers for the industry's product or service. If the maxket size is high, that implies 
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that customers demand greater qucintities and that all firms m the industry will 

be able to sell more and vice versa. As mentioned eaxlier, industry members can 

influence the size of the market by spending on generic advertising. 

Formally, the market size, M, is a function which maps generic advertising 

expenditure, in dollars, to market size, in imits, denoted hy M : G S. 

Here, G is the total generic advertising expenditure in dollars such that 

G 6 [0, G*\ and S refers to the market size in units such that S G [M(0),M']. G* 

is a large finite amoTint defined eis the theoretical maximum advertising expenditure 

that can be afibrded by members of the industry. Throughout this dissertation we 

assume that G* is sufficiently high so as not to impose aifordability constraints on 

any firm's choices. 

M(0) >0 is the maxket size when no advertising is conducted. M* is the 

maxket potential defined as M* = M{G*). M* > M(0), thus allowing for growth 

due to advertising. 

The market size also depends on a nimiber of other factors that are outside 

the control of industry members. Since our interest is on generic advertising, we 

assume that these factors are held constant and their cumulative impact is captured 

by M(0). 

The M { G )  function is crucial to the results that we obteiin in this chapter. 

We now fully characterize this function and specify four properties that it must 

satisfy: 

Pi. M is a single-valued continuous function that is defined for all points in its 

domain. 

This property states that there always exists exactly one M  € [M(0), M * ]  for 

every G € [0,G*]. Discontinuties suid infezisible points would be violations 

of this property and hence are disallowed. 

P2. It is a twice differentiable function (at least). Further, M { G )  >  0;VG € 

(0,G*]. 

This property states that M is a smooth function without any spikes or 

rough edges. Also, M can only taJce positive values. 
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P3. It is a strictly increasing and. concave function. Specifically, 

VC? > 0, M' > 0 and M" < 0. 

This implies that, first, any increase in advertising expenditure will lead to 

an increase in the size of the maxket. Second, there axe decreasing returns 

to advertising expenditure. Third, this disallows "flat spots". 

This property also specifies the nature of the M~^ and M' ^ functions. 

First, since this property specifies that M is monotonicaHy increasing, its 

inverse function, M~^, exists and is also monotonicaUy increasing. Similarly, 

since M is a. monotonicaHy decreasing function (since M' < 0), its inverse 

function, M' ^ exists and is monotonicaHy decreasing also. 

P4. 0 < M(0) < M* 

The difierence between Jlf(O) and M* is the potential for growth in demeind 

in the industry. 

Properties Pi to P4 describe a broad set of functions that capture the impact 

of advertising on market size. Now, we choose two functions that satisfy these 

four properties. The functions chosen here have shown to be consistent with the 

market response to advertising in a number of industries (e.g. Saunders 1987, pg. 

17-18; Little 1979). Both examples 6.1 and 6.2 axe affine functions of the form 

M{G) = Mo + f{G). Example 6.2 was adopted for the experimental portion of this 

dissertation. 

Example 6.1 

The functional form described here can be chaxacterized as an additively sep

arable, continuous, affine function incorporating an exponential component. This 

is sometimes referred to the modified exponential function (Saunders 1987). The 

shape of this function is paxtictilaxly sensitive to the paxameter, k. 

The function is given by: 
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M { G )  = M o - (6.1.1) 

such that Mo > 1; fe > 0; 0 < G < G*. 

We now obtain the first and second derivatives. M' = ke and M' 

We now show that this satisfies PI through P4. 

Pi. It is clear that this is a continuous function defined for aU G in its domain. 

Hence, satisfied. 

P2. Both M' and M' are defined for aJl G E [0,G*]. Also, since Mo > 1, 

M [ G )  >  0,VG. Hence, satisfied. 

P3. When G > 0, M'(G) > 0. When G = 0,M'(G) = ife > 0. When G > 

0, M' (G) < 0 since A: > 0 and G > 0. When G = 0, M"(G) = —k^ < 0. 

Hence, satisfied. 

P4. M(0) = Mo — 1. Imposing Mo > 1 leads to M(0) > 0. For very great G 

( l i m i t  a s  G  a p p r o a c h e s  + o o ) ,  M ( G * )  =  M o .  T h i s  i m p l i e s ,  M *  >  M { Q ) .  

Hence, satisfied. 

Thus, this function satisfies properties PI through P4. 

The functional form in this example is an additively separable, continuous, 

affine fimction. This is sometimes referred to the fractional root function (Saunders 

1987). Choosing 0 < ^ < 1 is essential for this function to satisfy property 3. This 

was also the function used for the experimental portion of this dissertation (See 

Chapter 3.) 

The function is given by: 

Example 6.2 

M = Mo + aG^ (6.1.2) 

such that o. Mo >0;0<^<1;0<G<G*. 

We now obtain the first and second order derivatives. M' — a5G^~^ and 

M "  =  a 5 { 8  -  l ) G ^ - 2  
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We now show that this satisfies PI through P4. 

Pi. It is clear that this is a continuous function defined for all G in its domcdn. 

Hence, satisfied. 

P2. Both M and M" are defined for all G 6 [0,G*]. Also, since Mo > 1, 

M { G )  >  0,VG. Hence, satisfied. 

P3. When G > 0,M'{G) > 0. When G = 0,M'{G) = +OO > 0. When G > 

0, M' (G) < 0 since a > 0;^ < 1. When G = 0,M [G) = —oo < 0. Hence, 

satisfied. 

P4. M(0) = Mo. By assumption, M(0) > 0. For very great G (limit as G ap

proaches -t-oo), M{G*) = +00. This implies, M* > M(0). Hence, satisfied. 

Hence, this function satisfies properties PI through P4. 

Examples 6.1 axid 6.2 represent a number of functions that satisfy properties 

Pi through P4. We now include a graph of these two functions to get a better 

understsinding of how the M function appears. 

We now turn our attention to the second component of a firm's demand, 

the market share, aj. The market share of firms in our industry is determined 

by factors exogenous to our model. Contributing factors could include differences 

in production capacity and distribution strength. For example, in many shopping 

plazas, larger stores (referred to as the "anchor" stores) have a larger floor space 

and therefore obtain a greater share of customer traffic to the plaza. In the milk in

dustry, differences in the number of cows owned explain in large part the differences 

of market shares. The properties of the ai terms are: 

1. 0 < ocj < l,Vj and 

2. QfS axe independent of the level of generic advertising in the industry. Any 

gain due to market expajision is transferred to industry members in propor

tion to their market share. This independence of market shares and generic 
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advertising has been observed in many product categories referred to as co

operative goods. Such categories are usually characterized by low levels of 

product differentiation (cf. Forker and Wadr 1993). 

Demand for firm i's product (in units) is given by Maxket Size (in units) 

multiplied by Maxket Share, i.e. 

M{G)a i  

We define earnings per imit sold, before considering the advertising cost to 

be the margin denoted by m,-. Since no price competition is assumed in these indus

tries, margin differences axe expected to axise due to differences in the efficiencies 

of production technologies employed. 

Firm i's revenue, in dollars, is given its Demand (in units) multiplied by its 

Margin (in dollars), i.e. 

M{G)aimi 

Let Gi be firm i's share of the total industry advertising expenditure, i.e. 

Gt > 0 and Yijei ~ 

Finally, the profit of firm i (in dollars) is given by firm i's revenue less its 

share of the industry advertising expenditure, i.e. 

Hi = M(C?)a,mi — Gi (6.1.4) 
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6.2 The Simple Voluntary Contributions Mechanism (VCM) 

A number of generic advertising campaigns are organized using the Simple 

VCM. Examples include florists, cax dealer associations and sports leagues. For a 

detailed analysis, pleeise refer to the case study of the Eighth Avenue Merchants 

Association in APPENDIX 1.1. 

In this mechanism, a central agency referred to a^ the industry association 

is responsible for organizing the generic advertising campaign. Firms are indepen

dently approached and solicited for their contribution to the campaign. Each firm 

can either choose to contribute nothing or a positive amotrnt (in doUaors) to the in

dustry association. The association sums up the contributions of aU firms and sets 

this quantity as the advertising budget. If aJl firms choose to contribute nothing, 

no advertising campaign is conducted. The total advertising budget is annoimced 

and becomes public knowledge. 

The profit of firm i would be as in equation (6.1.4). Each firm knows its 

contribution Gi. Once the total advertising budget G is announced, each firm 

privately realizes its own profit. 

The contribution decisions of all firms axe private and simultaneous. Hence, 

each firm knows only of its contribution to the campaign. The industry association 

is awaxe of the contribution decisions of all firms. However, it does not release this 

ioformation to any of the members. 

In this mechanism, we assume that aU firms understand how their profit 

can be aifected by the contributions of other industry members. At the same time, 

industry members recognize the impact of the decisions of their associates on their 

profits. Specifically, we assimae that all firms imderstand the profit expressions for 

aU firms in the industry. 

This is a reasonable assumption in such industries. First, maxket share infor

mation is readily available either from the industry association or from a published 

source. Second, margins in such industries axe mainly determined by difierences in 

variable costs since no price competition is assumed. Variable cost differences can 



113 

be attributed to factors such as production capacity and efficiency of technology. 

Such differences are normally very well understood by industry members. 

For instance, in the case of the Eighth Avenue Merchants Association, mem

bers knew which were the "big" stores (e.g. bars) and how much they make on a 

per day basis. This is partly based on their understanding of the economic factors 

in the region and partly due to their experience with similar businesses. Also, 

whenever a store invested in some new technology (e.g. advanced cooking equip

ment), this increase in production efficiency and reduction in variable cost was 

quickly grasped by association members. 

We assume that the M{G)  function is well established and understood by aJl 

the members of the industry. It is assumed that the industry association takes the 

responsibility of determining the M{G) function and disseminates this information 

among aJl industry members. 

Many methods may be put to use in determining the M{G)  function. If 

previous historical data regarding advertising expenditure and market size is avail

able, this can be used to estimate the magnitude of the advertising elasticities and 

the shape of the M{G) function (See Little 1979; Hoover, Hayenga and Johnson 

1992 for a discussion on such matters). If aji industry association is new, data from 

related industries may be used. If resources are available, a field experiment may 

be conducted to determine the M{G) function (e.g. CaxroU et. al. 1985). 

The remainder of section 6.2 is organized as foUows. In sub-section 6.2.1, 

we obtain the Pareto Optimed level of generic advertising, Gpoj in the Simple 

VCM case. In sub-section 6.2.2, we obtain the Nash equilibrium results axid estab

lish certain important results. First, we show that, depending on the advertising 

response function, M{G), the Nash equilibrium can be either zero or a positive 

quantity. Second, we establish that the Nash equilibrium level of generic adver

tising is strictly less than the Pareto Optimum if Gpo > 0. If Gpo = 0, then 

the Nash equilibriimi coincides with the Paxeto Optimum. In sub-section 6.2.3, we 

address the implications of the results. 
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6.2.1. Pareto Optimality in the Simple VCM Case. 

In this section, we explore the level of advertising that will maximize the 

welfare of the industry. The results indicate that the level of optimal advertising 

crucially depends on the nature of the M(G) function. Interestingly, in certain 

cases, industry welfare is maximized when no advertising is conducted. 

The discussion of Pareto Optimality in this section is not institution-specific. 

The resTilts obtained here apply to all institutions where firms in an industry have 

the profit expression as in (6.1.4). Thus, even though we present the concept of 

Paxeto Optimality in the section on the Simple VCM, its applicability transcends 

this institution. We use it as a benchmark to compare the equHibriimi results from 

future sections. 

We define the welfare of the industry as 

W = ^Ilj (6.2.1) 
jei 

and the Paxeto Optimal level of advertising, G p o ,  as the level of advertising ex

penditure that maximizes W. 

Substituting the expression for individual profit functions, this can be ex

pressed 85 

W = M{G)'£ otsmj Gj > 0 
y e /  i e i  

Since G = 53je/ rewritten a^ 

W  =  M { G )  a j r r i j  - G ; G > 0  (6.2.2) 
i€/ 

We now determine the Pareto Optimal level of advertising for aJl M{G) 

functions. 
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Theorem 6.2.1 

The Pareto Optimal level of generic advertising is 

M 
»-i 1 

if the M function satisfies M (0) > ^ . Otherwise, industry welfare 

is maximized when generic advertising is equal to zero, i.e. without an 

advertising campaign. 

Proof: 

In order to determine the Paxeto Optimal level of generic advertising, we 

obtain the Kuhn Tucker first order conditions for the maodmization of W. We first 

obtain the first order condition when G > 0 and then determine the conditions 

that establish Gpo = 0. 

(?> 0  

In this case, the appropriate first order condition is W' = 0. Substituting 

for W from equation (6.2.2) and simplifying this yields, 

M  { G )  a j m j  — 1 = 0 
jei 

Solving for M'(G), we obtain 

M (G) = 

Solving for G, we get 

G = M 
r - l  

Thus, when G > 0, the Pareto Optimal level of advertising wiU be 

G p o  = M  
-1 
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G=0 

In this case, the appropriate first order condition is given by W' < 0, which 

is 

M  (G) ^ a j r r i j  — 1 < 0 
jei 

Solving the inequality, 

M ' ( G )  <  
Xlygjaymy 

But, by assumption G  =  0 .  This implies that G p o  = 0 when 

1 
M (0) < 

Gpo =  

where M'(0) denotes the M '  ( G )  function evaluated at C? = 0. 

Combining the resxilts from the complementary slackness first order condi

tions when G > 0 and when G = 0, we obtain 

if M'(0) > 
(6.2.3) 

if M'(0) < 

This is the desired result. • 

Theorem 6.2.1. shows that the Paxeto Optimal level of generic advertising 

critically depends on the M{G) function. More specifically, it depends on the 

derivative of the M function evaluated at G = 0. If this is greater than ^ 

then it is optimal to laimch a generic advertising campaign. This condition is more 

general than it first appears. 

To see this, recognize that A f '  is a decreasing function. As G  increases, 

M (G) decreases. What this implies is that M (e) < M'(0);Ve > 0. If the deriva

tive of the M fimction evaluated at zero is less thaji v*—^ » then it foUows 

that the derivative evaluated at aU positive points in the domain of M wiU be less 

than — . > a.m,-^,*6/ ' ' 
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Therefore, this condition, is effectively stating that the discriminator be

tween zero and positive advertising expenditures is the steepness of the advertising 

response function. When this function is not very steep, no campaign should be 

conducted and vice versa. 

6.2.1.1 Application of Theorem 6.2.1 to Examples. 

In order to understand the implications of Theorem 6.2.1, we apply its 

results to Examples 6.1 and 6.2. We show that in Example 6.2, zero advertising 

is never an optimal option. Instead industry welfare is maximized by a positive 

amoimt of advertising. However, in the caise of Example 6.1, for certain values of 

k, Gpo = 0 and for others a positive amount is optimal. This depends on the 

magnitude of the parameter that determines the steepness of the function. 

We begin with Exaxnple 6.1. As per equation (6.1.1), 

M { G )  =  M o -  a e - ' ' ^  

Here, M  (0) = a k .  If fc < ^ ^ then M'(0) < . Hence, by 
® 2-ry 6 / 

Theorem 6.2.1, G p o  = 0. This is because for this range of k  values, the M { G )  

function is not very steep and due to this any expenditure incurred on advertising 

cannot be made up by the very small revenue generated. 

However, if A: > —p-t— then M (0) > v-t— . In this case, 

G p o  —  

Thus, in the case of Example 6.1 the relative value of K determines if the 

Paxeto Optimal level of advertising is zero or positive. 

In the case of Example 6.2, as per equation (6.1.2), 

M = Mo + aG^ 
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.<-1 

Y~, 
M (0) = +00 > ^-5— . Hence, by Theorem 6.2,1, Gpo = M 

which is given by 
1 

Gpo = {aS ajrrij) 
jei 

In this case, zero is never the Pareto Optimal level of generic advertising. 

To sunomajize, if we restrict our attention to the universe of M{G) functions 

that satisfy properties Pi through P4, in some cases zero advertising meudmizes 

industry welfare. This occurs in the case of functions which axe not very steep. In 

most ca^es, generic advertising leads to an expansion in industry profits and in this 

case Gpo — M 
-1 

i:; 6/ 
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6.2.2 Nash equilibrium results in the Simple VCM Case. 

In this section, we investigate the equilibrium strategy profiles that will 

result in the Simple VCM case. Specifically, we investigate two industry structures. 

The first structure is characterized by one dominant firm. In this case, the Nash 

equilibrium is for this firm to contribute its maximum possible and for everybody 

else to free-ride when advertising is feasible. The second structure is characterized 

by more than one dominant firm. In this case, the Nash equilibriimi is equal to the 

maximum possible contribution of any of the dominant firms with aU other firms 

free-riding. Within the dominant firms, a "cheap rider" problem emerges with 

each firm wanting to contribute less thaji its fair share. In general, the equilibrium 

results are shown to depend crucially on the M function. 

As described in equation (6.1.4), the profit of firm i is: 

We first determine the reaction functions of each firm. In order to do that, 

we need to obtain the Kuhn Tucker first order conditions. 

We first consider the case when Gj > 0 ajid later we obtain the condition 

leading to Gj = 0. 

Simplifying and solving for G, we get 

La,mi J 

But, G  =  Y ^ j ^ i G j .  Therefore, this implies that the reaction function of 

firm i is 

lit = M{G)aimi — Gi 

Gi > 0 

The appropriate first order condition in this case is Hi = 0 

Evaluating this, we obtain 

M {G)a.imi — 1 = 0 

(6.2.4) 
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Gi = 0 

The appropriate Kuhn Tucker first order condition here is 11, < 0 

Evaluating this, we obtain 

Simplifying, we get 

M {G)cx.imi — 1 < 0 

M  { G )  <  
aiTTii 

Since M is decreasing, this implies 

loLirriii 

But, G  = ^ j Q f G j .  Therefore, this implies that 

t - i  r  1  
Gj > M 

But, by assxmiption Gi = 0. This implies that, the condition for this to occur is 

Gi+ Y, Gi>M' '[—] 
. . laiTriil 

Combining the results from equations (6.2.4) and (6.2.5), we obtain 

(6.2.5) 

Gi = 
M 

0 

/ -1 
o.-m,- - G, if Oi < " [^] 

(6.2.6a) 

An alternative method of expressing the reaction function of firm i incorpo

rates the fact that M is & decreasing function. 

Gi = { 

M 

0 

I -1 
a.-m,- - Gj if M' G,j > [^] 

if S [sfe] 

(6.2.66) 
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We now present a more compact form of the reaction function in equation 

(6.2.6). For each firm, i G /, define Vi as 

1 
aiTTii 

Define the best-response function of firm i as 7i : »5R+. Then, (6.2.6) 

can be rewritten as 

7i(G_i) = max{vi -  Gy, 0) (6.2.7) 

where G-i = (Cri, G2, • • •, Gi-x,Gi+i,- • •, Gn) 

The reaction functions described in equations (6.2.6) and (6.2.7) will be used 

to determine the Nash equilibrium results in the rest of the section. Before moving 

to the Na^h equilibrium results, we prove four technical results that we wiU use in 

the proofs of Theorems 6.2.2a, 6.2.2b, 6.2.3a and 6.2.3b and Corollaries 6.2.1 and 

6.2.2. 

vi = M 
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Lemma 6.2.1 

The order of M' i.e. the M function evaluated at CKt TTlt 15 a.-m,-

identical to the order of <Ximi. 

Proof: 

ai,mi > 0;Vi € I. Hence, > 0. 

M is a strictly decreasing function since M" < 0;VG > 0. This implies 

that M is a strictly decreasing function since the sign of the derivative of axL 

inverse function is identical to the sign of the derivative of the original function. 

This implies that M is an order inverting trajisformation. Therefore, the 

order of M' (•') is opposite to the order of ^ and hence identical to the \ QtiTTlt J OCimi 
order of ainii. • 

Lemma 6.2.2 

The best response of firm k to the (n—1) firms other than itself contributing 

zero is to choose 

a. G t = O i f M ' m < ^  

Proof: 

When the (n — I) firms other than k choose zero expenditure, ~ 

From equation (7.2.6), this implies that if M'(0) < then Gk = 0 and if 

M'(0) > the best response of firm k is Gk — M ] • 

Alternatively, using the notation in equation (6.2.7), 

7Jfc(G-fc) = rnax{vk,0) 

This is the desired result. • 
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Lemma 6.2.3 

If firm k chooses Gk = M indexed by j such that 

j  ̂  k ] j  7 ^  i  c h o o s e  Gj = 0, then the best response of firm i is to choose 

a. Gi = M' ' [^] - M'~' [^] if aum > akiUk 

h. Gi = 0, if aiirii < akmk 

Proof: 

The statement of the lemma implies that Gj = M' ^ [o^^] 

Substituting in equation (6.2.6a) and using Lemma 6.2.1, it directly follows 

that if aimi > akmk then 

laimiJ LafcmjfeJ  

and if afmi < akirik, Gi = 0. 

Li the notation of equation (6.2.7), this implies that 

jiiG-i) = max{vi - V k ,0) 

This is the desired resiilt. • 
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Lemma 6.2.4 

For any firm i such that i E I, all strategies such that Gi > M' (—^^ y^QtjTni J 
are never a best response and hence will never be chosen. 

Proof: 

First, it can be shown that in n player games, all strategies such that Gi > 

M strictly dorainated and hence wiU never be chosen. The never-a-

best-response resxilt presented here is a stronger result. 

To see this, recognize that 

mazQ,_ .gjjn-i = maxQ_^^^^n-iTnax[vi — ^ ^ Gj, 0) 

We can interchange the max. expressions and rewrite this 

(Vf -

But, the max. of the inner expression will be when Gj = 0. Hence this is the 

same as 

max[vi,Q) = Vi 

Therefore, for ajiy value of maximum firm i wiU choose is Uj. 

Hence, no value greater than Vi can ever be a best response. This is the desired 

result. • 
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Theorem 6.2.2a 

If there exists a firm k such that, 

a» ocf^rrhk ^ k^j^^j) aixd 

b. M'(0) > 
^ ' ctkTnk 

then there exists a unique Nash equilibrium which is the strategy profile, 

G k =  M  [ s ; ; ^ ]  a n r f  G j  =  0 ; V ;  ̂  k ; j  €  /  

Proof: 

Existence 

We begin with the proof of the existence of this equilibrium. 

We first show that: 

1. The best response of firm k to all j firms such that Vj ^ k-j € / choosing 

Gj = 0 is to choose Gk = M' ^ F —^—1 
^ " [a fc rn j i J  

By Lemma 6.2.2, this will be the case if M (0) > —-—. But, this is true 

from condition b in the statement of the Theorem. Hence, proved. 

Next, we show that: 

2. The best response of a firm i such that i £ /;i ^ k to firm k choosing 

G k  =  M  j  o t h e r  j  f i r m s  s u c h  t h a t  j  E  I ]  j  i ] j  ^  k  

choosing Gj = 0 is to choose Gi 

By Lemma 6.2.3, this will be true for a firm i if o-imi < cckruk- This is 

satisfied by condition a of the Theorem. Hence, proved. 

The results of Ceises 1 and 2 taJcen together imply that the strategy profile 

described in the statement of the theorem is a Nash equilibrium. • 
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Uniqueness 

When all non-dominant firms j ^ k choose 0, the unique best response 

of firm A: is as specified in the statement of the theorem. Therefore, to show 

uniqueness, we need to establish that there does not exist aji equilibrium in which 

a non-dominant firm j chooses a postitive expenditure. 

We proceed to show this by first proving that: 

Lemma J.6.1 

In an equilibrium, if any non-dominant firm, j, chooses a positive expendi

ture, then the dominant firm chooses a positive expenditure. 

Proof: 

Suppose not. Then, that implies that there exists an equilibrium in which 

the non-dominant firm chooses a positive expenditure, but the dominant firm 

chooses zero expenditure. 

This implies that 

Gk=ik{G-k)=Q (6 .2 .8 )  

. Simplifying from equation (6.2.7), this meajis that Vk — That is, 

^ G i > v k >  V j  

Note that this implies that 

G j  G i >  V j  ( 6 . 2 . 9 )  

. Since we have assumed that Gk = 0, this then implies that Gj -f- Gi > V j .  

Put otherwise, this implies that Vj < Gj+Y^^^j Gi. But, since this is an equilibrium 

cind since Gj > 0 by assumption, from equation (6.2.7) we obtain, 

< (^i -

which leads to the absurd conclusion that V j  <  V j .  Hence, this cannot occur. 

Hence, proved. 
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Next, we show that: 

Lemma J.6.2: 

If two firms j and k choose positive expenditures in equilibrium, then Vi = Vk. 

Proof: 

Because G is an equilibrium, we must have Gi = 7i(G_t) and Gk = jkiG-k)-

Further, by assumption, Gi,Gk > 0. Therefore, we have from equation (6.2.7), 

G i  =  V i  —  G k —  G j  

Gk = Vk — Gi — 2̂ 

Subtracting the second expression from the first, we obtain 

Gi — Gk — Vi ~ Vk — Gk "i" Gi (6.2.10) 

which simplifies to 

Vi = Vk 

which is the desired result. 

Finally, we now use the results from these two lemmas to prove uniqueness. 

Given assumption b in the statement of the theorem, it is not an equilibrium 

for all firms to choose zero expenditures. Therefore from Lemma J.6.1, the domi

nant firm k choses a positive expenditure. Therefore, if any other firm j, chooses 

a positive expenditure, then we must have from Lemma J.6.2., that vk = Vj. But, 

this is a contradiction since k is the only dominant firm. Hence, proved. • 



128 

We now present the intuition used in the proof of Theorem 6.2,2a. In mar

kets with one dominant firm (i.e., highest aim,), the Nash equilibrium is for that 

firm to contribute its majdmum possible (i.e. M' ^ ^ other firms 

to free-ride (i.e., contribute nothing). This holds if the M function is steep enough 

to render advertising feasible. 

This result emerges since the dominant firm desires the highest level of 

advertising among aU firms. Any contribution by other firms totalling to less than 

the desired level of the dominant firm, caimot be the final advertising budget. This 

is because the dominant firm will choose to contribute the difference and bring the 

budget to its desired level. 

Smaller firms then realize that they cannot control the advertising budget 

level due to this behavior by the dominant firm. If they contribute, aJl that does is 

take away from their potential profits and add to the profit of the dominant firm. 

Hence, they choose to contribute zero. 

This may be consistent with behavior observed in certain markets where one 

dominant firm takes the lead of organizing the campaign. For example, in many 

shopping plazas, the onus of organizing a generic advertising campaign falls on the 

"anchors". 
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Theorem 6.2.2b 

If there exists a firm k such that, 

a. Okmk > Maxjj£k-,jeii°^j^j) 

b. M'(0) < \ J — aumi, 
then there exists a unique Nash equilibrium with all firms contributing zero 

to the generic advertising campaign leading to no advertising. 

Proof: 

Since Vj ^ < ockirik, that implies that 

1 1 
> 

aymy afcTTifc 

Since M (0) < , that unplies that Vi € I,  M'(0) < . 

Using Gj > 0 ajid M' is a decreasing function, we get 

^ ' (  Gj)  <  M'{0)  <  
^ ^ ^ - OLiVrii 

Rearranging terms using the decreasing nature of M , this implies 

That implies, Vi — Gj < 0. But, from equation (6.2.7), this implies that, 

Vi G 

7i(G_i) = max{vi -  ̂  Gj,0) = 0 
j^i 

This implies that zero is the unique Nash equilibrium in this case. • 
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Corollary 6.2.1 

In an industry where there exists exactly one firm k such that ockruk > 

M)} 

the Nash equilibrium level of generic advertising is 

1. Strictly less than the Pareto Optimal level of advertising if Gpo > 0. 

2. Identically equal to the Pareto Optimal level of advertising when 

Gpo = 0-

Thus, G V C M  ^ Gpo-

Proof: 

Case 1- M'(0) > ^ ' OCfclTtk 
As per Theorem 6.2.2a, when M (0) > , the Nash equilibrium level of 

advertising is given by 
. —1 1 

(6.2.11) G V C M I  =  M  

oLkrrik 

ockTnk < since k E I- Since ai,mi > 0, that implies that 

1 1 
> 

Ot-kT^k J OLjTni 

since k ^ I. 

But, M'(0) > Therefore, the previous statement implies that 

M'(0) > 
X/igX 

But, by Theorem 6.2.1 and equation (6.2.3), if M (0) > ^, the 

Pajeto Optimal level of generic advertising is given by 

Gpo — M 
^iei 

(6.2.12) 

Comparing the results of equations (6.2.11) and (6.2.12) and using Lemma 

6.2.1, we conclude that 

G V C M I  <  Gpo (6.2.13) 

Case 2- M'(0) < — V ' — OtfcTTlfc 
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As per Theorem 6.2.2b, when. M'(0) < , the Nash equilibrium level of 

generic advertising is given by 

GvcM2 = 0 (6.2.14) 

„ ^ ^ since k E I- With this structure, there are two possibil-OfcTTlfc \ a.TTl,-
ities. 

The first possibility is that, 

M'(0) < —^;M-'(0) > ^ 

If this is true, by Theorem 6.2.1 axid equation 6.2.3, 

Gpo = M 

Compaxing the expression for G P O  and G V CM2  and using the fact that 
,'-1, 

Gpo > 0 since M (x) > 0;V® > 0, we obtain 

G V C M2 < Gpo (6.2.15) 

The second possibility is that 

M ' ( 0 )  < ^  
a j tmk '  Z) i6 /  

In this case, by Theorem 6.2.1 and equation 6.2.3, Gpo = 0. Hence, here 

Gvcm2 = Gpo (6.2.16) 

Combining equations (6.2.14), (6.2.15) and (6.2.16), we obtain that when 

Gpo > Q]Gvcm < Gpo (6.2.17) 

ajid when 

Gpo = 0]Gvcm = Gpo (6.2.18) 

which is the desired restdt. • 
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Theorem 6.2.3a 

If there exist q firms G I indexed, without loss of generality, as 1, 2 ,  • • - ,9  

and 2 < q < n such that 

a. ttimi = a2m2 = • • • = 

b. If q < n;aqmq > Maxjyq.j^i[ajmj) and 

c. M'{0) > ̂  ^ ' OtqTTlq 

then there exists a Nash equilibrium given by Gq = M ^ ^ j and 

Gi = 0, Vz > q. 

Proof: 

We first show that: 

1. The best response of firm i-,i E I',i > q to all j firms such that Vj <q;j € / 

choosing Gq = M' ^ [^T^j " choose Gi = Q. 

Consider the profit function of firm i > q. This is given by: 

Hi = M M  ' f - J — ) + G i +  T  G i  ocinii — Gi 

t  
The Kuhn Tucker conditions for this axe 11,• <0. We first consider the case 

when Gx > 0. In this case, the appropriate first order condition is given by: 

M M 
'  - 1  (—)+ 

K a q m q /  .  t r i . . .  
aiVfii — 1=0 

Solving for Gt, we obtain 

G 
\aimiJ \aqmqJ 

But, by Lemma 6.2.1, 

Vafmt /  \ a g m g /  

Hence, Gj < 0. Since we were interested in G,- > 0 this can never be true. 

We now verify that indeed Gi = 0 is the optimal choice. The appropriate 

first order condition in this case would be Hi <0. 
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This implies that 

M M' Y-i- ) + G i +  V  Gi OLilTli — 1 < 0 

But, Gi =0. Hence, it simplifies to 

M M '"(—)+ E ociTrii — 1 < 0 

Since M is a decreasing function, this implies that the LHS is lesser than 

M 
\aamay 

aiTTii — 1 

which simplifies to 

( ^ )aimi -1 
\a,m, / 

By definition this is less than zero. Hence, Ili < 0 and therefore choosing zero is 

an optimal choice. 

Hence, proved that the best response of firm i; i 6 /; z > g to all j firms such 

that Vj ^ k;j E / choosing Gq = M' ^ [5^^] choose Gi = 0. 

Next, we show that: 

2. The best response of firms i = 1,2, ••• ,q to the j firms, j 6 I',j ^ i, choosing 

Gj = 0 is to choose G<i = • 

Consider the profit expression for firm i < q. This is given by 

Hi = M 
. 3 = 1  

Alternatively, 

Hi = M Gi+ ^  Gj aivrii — Gi 

As before, we obtain the Kuhn Tucker conditions to obtain the optimal 

response. We first focus on Gj > 0. In this ca^e, the appropriate first order 

condition is Hj = 0. 
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Evaluating this, 

M G i +  ^ G j  CXiTTli —  1 = 0  

Simplifying and solving for Cxf, we obtain. 

Gi = M 
'-1 

cxiTrti - E ''i 

When (?t = 0, the appropriate first order condition is 11,• <0. 

(6.2.19) 

M Gi+ ^  Gj O-iTTli — 1 < 0 

M Gi+ E < 
aiTUi 

Since M is decreasing, simplifying this yields 

G<+ i ;  

But, Cti• = 0. This implies that, firm i should choose to contribute zero if 

(6.2.20) 

Combining the results of equations (6.2.19) and (6.2.20), we get 

Gi = 
M [a.m.] ^ (a.m.) 

(6.2.21) 

Case 1, '^jei;j<q-,jjii Gj =0 ^ 

From equation (6.2.21), firm i wiU choose Gt > 0 if 0 < M' ^ . 

Simplifying, this will occur when Af'(O) > But, by condition c in 

the statement of the proof this is always true. 



Therefore, the best response of firm i to 

Gi = M' { —^— ). In this case, yccimi f ' 
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0 is to choose 

E «i=^' -1  

(6.2.22) 

Case 2, Vi such that i < q,i E I, G{ > 0 

By equation (6.2.21), the reaction function of firm i such that i <q',i E I is 

given by 

r - l  
Gi = M 

But, this can be rewritten as 

1 

aiTTii - E 

Gi + Gj — M 
- 1  

ocirrii 

Which implies that 

E = - 1  

(6.2.23) 

Case 3, Gt = 0 

By equation (6.2.21), this wiU only occur if 

- -1 /  1  
Gj > M 

But, using the argument in Lemma 6.2.4, no firm wiU choose to contribute if 

a positive ajnount if the total level of generic advertising is equal to M' ^ ' 

Hence, this can be restricted to 

(6.2.24) 
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But, equation (6.2.24) can be rewritten as, 

(6.2.25) 
-1 

Combining equations (6.2.22), (6.2.23) and (6.2.25), one can state that the 

best response by the first q firms to all i firms such that i > q choosing Gi = 0 is 

to choose 
r - i r  1  

] (6.2.26) 
•f—f la„mg-i t=i ^ ' 

Equation (6.2.26) and Statement 1 taken together prove that 

^OCQTioq 1=1 ^ t 

axid Gi = 0, Vi > 5 is a Na^h equilibrium. • 

Theorem 6.2.3a states that in aji industry where a group of firms are more 

powerful thaji the rest of the firms (defined 35 higher aimj), the equilibrium is 

for those firms to contribute to the generic advertising campaign and for all other 

firms to free-ride. The intuition behind this residt is as foUows. 

Given the incentive structure of our model, the more powerful firms desire 

a higher level of generic advertising. If a less powerful firm contributes to the 

campaign, the more powerful firms wiU simply bring it up to their desired level. 

Given that this is the case, a less powerful firm will always earn a higher profit if 

it contributes zero instead of a positive zimoimt. 

As for the more powerful firms, they all share the same incentive structure. 

While any of them caji influence the total level of advertising by contributing, we 

axe confronted with a "cheap rider" problem with every firm trying to contribute 

lesser than the next person. In this way, such firms can increase their profits by 

benefitting from the optimal level of advertising but contributing less. 
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Theorem 6.2.3b 

If there exist q firms E I indexed, without loss of generality, as 1,2 ,  •  •  •  , 5  

and 2 < q <n such that 

a. aitni = 037712 = • • • = a^niq 

b. If q < n;aqmq > Maxj>q.j£i{ajmj) and 

* ' CtqTTlq 
then there exists a unique Nash equilibrium which is all firms contributing 

zero to the campaign. 

Proof: 

Smce E I; j > g, ajmj < a^m,, that implies that 

OCjTTtj OL^TThq 

Hence, Vt 6 /,M'(0) < ' ' V / — OtiTIXi 

The rest of the proof proceeds exactly as in Theorem 6.2.2b. • 



138 

Corollary 6.2.2. 

If there exist q firms £ I indexed, without loss of generality, as 1,2, ••-,5 

and 2 < q < n such that 

a. ocimi = <X2Tn2 = • • • = aqTUq and 

h. If q < n;Q,m, > Maxj>q.j^i{ajmj) 

the Nash equilibrium level of generic advertising is 

1. Strictly less than the Pareto Optimal level of advertising if Gpo > 0. 

2. Identically equal to the Pareto Optimal level of advertising when 

Gpo = 0. 

Thus, G V C M  ^ Gpo-

Proof: 

Case 1- M'(0) > ̂  V / Otqirlq 

As per Theorem 6.2.3a, when this is satisfied the Nash equilibrium level of 

advertising is given by 

1 
G V C M Z  =  M  

OLqTTtq 

Condition b in Theorem 6.2.3a states that M fO) > —-— 

Since, ocqtriq < ^i^jonnii (since q ^ I) that implies that 

1 1 
> 

O-qfT^q 

Since, by assumption M'(0) > ^ ^ , this implies that M'(0) > ^ . 

By Theorem 6.2.1 and equation (6.2.3), if this condition is satisfied, the 

Pareto Optimal level of generic advertising is given by 

Gpo = M 

Comparing G V C M Z  and G P O  and using Lemma 6.2.1, we conclude that 

Gvcm3 < Gpo (6.2.28) 

Case 2- M'(0) < —— 
^ ' Ctqmq 
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As per Theorem. 6.2.3b, when this condition is satisfied the Nash equilibriiim 

level of generic advertising is given by GvcMi = 0-

But, —4— > ^ • With this structure, there are two possibilities. a,m, 

In the first possibility, 

^ (0) ^ —-—andM (0) > — 
a,m, 

If this is true, by Theorem 6.2.1 and equation 6.2.3, 

G p o = M " ^ ( = r - ^  ) 

Hence, 

Gvcm\ < Gpo (6.2.29) 

We are assured that Gpo is greater than zero since the argument of M function 

is non-zero. 

The second possibility is that 

M'{0] < _L_andM'(0) < 
a,m, 

In this case, by Theorem 6.2.1 and equation 6.2.3, Gpo = 0. Hence, here 

Gvcm^ = Gpo (6.2.30) 

Equations (6.2.28), (6.2.29) and (6.2.30) we obtain that when 

Gpo > ̂ \Gvcm < Gpo (6.2.31) 

cm.d when 

Gpo = 0; Gvcm = Gpo 

which is the desired result. • 

(6.2.32) 
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Theorem 6.2.5 

The total generic advertising expenditure in a Simple VCM environment 

is strictly less than the Pareto Optimal level of generic advertising when 

Gpo > 0 and can equal Gpo when Gpo = 0. Thus, GVCM ^ Gpo-

Proof: 

Corollaxies 6.2.1 eind 6.2.2 established the Ncish equilibrium level of generic 

advertising is strictly less thaji the Pareto Optimal level of advertising if Gpo >0 

eind identically equal to the Pareto Optimal level of advertising when Gpo = 0. 

Each of them obtained this result for different market structures. 

CoroUary 6.2.1 established this for an industry with exactly one firm k such 

that cckTnk > CoroUaxy 6.2.2 established this will hold if there 

exist q firms 6 I indexed, without loss of generality, as 1,2, • • •, g and 2 < q < n 

such that 

a. aimi = 027713 = • • • = a^mq and 

b. If g < n^a^mq > Maxj>q-j£i{ajmj) 

TaJcen together, CoroUaxy 6.2.1 and CoroUary 6.2.2, prove that for aU pos

sible market structures an.d permissible M function forms, the Nash equilibrium 

level of generic advertising cannot exceed the Paxeto Optimum. This is the desired 

resxilt. Hence, proved. • 

What this implies is that in industries where advertising is feasible, the 

Nash equilibrium level of generic advertising using a Simple VCM wUl be strictly 

lesser than the Pareto Optimimi. This wiU lead to sub-optimal profits axid industry 

welfare caxmot be maximized. 

This is a discouraging resxilt that is consistent with the experimental results 

in Chapter 6. For iastance, we observed an average efficiency level of 37% when 

no communication was aUowed in the Simple VCM. This hzis negative impUcations 

for maxiagers involved in generic advertising campaigns using the Simple VCM. 
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6.2.2.1 Discussion of Simple VCM Results. 

To smnmaxize, in this section the results show that in all industry structures, 

the Nash equilibrium level of generic advertising caxi never exceed the Pareto Op

timal level. In fact, for all industries in which the Pareto Optimum is non-zero, 

the Nash generic advertising expenditure is strictly less than the optimal axnoimt. 

The equilibrium results vary with industry structures. In markets with one 

dominant firm (defined as having the greatest ocirrii value), when the advertising 

response function is sufficiently steep, the equilibrium is for the dominant firm 

to contribute its maximum possible and for aJl other firms to free-ride. If the 

advertising response function is not sufficiently steep, then the equilibrium result 

is for no generic advertising. 

In markets where two or more firms dominate the market (i.e., share the 

highest ctiTTii value), if the advertising response function is sufficiently steep, the 

equilibrium result is for the dominant firms to together contribute a total identical 

to the maximum possible contribution of ajiy one of the dominajit firms. This 

equilibrium leads to a "cheap rider" problem with firms trying to avoid contribut

ing more than other dominant firms. If the advertising response function is not 

sufficiently steep, the equilibrium result is for zero advertising. 

Thus, depending on the industry structure we obtain either a "free-rider" 

or a "cheap rider" problem. Both these problems are observed in practice. The 

former in industries with one dominaait firm - for example, zin "anchor" store in a 

shopping pla^a - and the latter in industries with two or more dominant firms - for 

example, a shopping mail with two "anchor" stores and number of small stores. 

It is also clear that the results crucially depend on the nature of the adver

tising response function. A sufficiently flat advertising response function can lead 

to zero advertising budgets. 

It would be appropriate at this stage to comment on the factors that impact 

the steepness of the M function. Two sets of factors that are important in this 

regard include structural factors and the effectiveness of the advertising execution 

strategy employed. 
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A key example of an industry structural factor could be the potential for 

growth in the industry (i.e., M* — M(0)). In industries where there is not too much 

potential for growth, a large advertising expenditure may be needed to create an 

appreciable growth in the market. Hence, it is likely that the M{G) function wiU 

be flat. On the other hand, if there is a laxge potential for growth it is likely that 

the M{G) may be steeper. 

The second set of factors relate to the nature of advertising employed. If 

the nature of advertising used is not very effective due to the poor quality of the 

appeals used or the ineffectiveness of the advertising mix used, it may be likely that 

the M{G) function will not be very steep. These factors may be imder the control 

of the industry association ajid members can choose to employ a new advertising 

agency or choose a different media mix. 

A detailed study of such factors is beyond the scope of this dissertation ajid 

is a prime axea for future research. 



143 

6.3 Provision Point VCM 

The results from Section 6.2, show that the Nash equilibrium advertising 

budget can never exceed the Pareto Optimum in a Simple VCM. Further, in the 

more likely scenario when Gpo > Oj tte Nash equilibrium advertising budget 

will be strictly less than the optimal level. These equilibrium results show that 

generally, the Simple VCM does not lead to industry weHare maximizing outcomes. 

One way of ensuring that the advertising budget will coincide with the 

Paxeto Optimum is to mandate firms' participation through legislation or through 

other means of coercion. This wiU overcome both the "free rider" and "cheap 

rider" problems that occur in the Simple VCM. In practice however, governmental 

intervention via legislation is an option only in the case of agricidtural commodities 

(e.g. milk, beef, wool). In many industries (e.g. a shopping plaza, florists) such 

means are not available and only voluntary contributions mechanisms may be used. 

The interesting question that remains to be ajiswered is if we can retain 

the voluntary aspect of funding the generic advertising cajnpaign and achieve the 

Pareto Optimum as a Nash equilibrium. One candidate mechanism for this purpose 

is the Provision Point Voluntary Contributions Mechanism (VCM). This mecha

nism has received considerable theoretical as well as empirical attention (For pre

vious studies on Provision Point VCMs see Bagnoli and McKee 1991 and Isa^c, 

Schmidtz and Walker 1989; Palfrey aoid Rosenthal 1984. 1985; Rapoport 1987). 

The Provision Point VCM works in this fashion. A central agency that we 

call the industry association is responsible for organizing the generic advertising 

campaign. The industry association solicits contributions from all industry mem

bers in the following manner. 

The association announces that a campaign is to be motmted and that a 

specific budget, the provision point, is required for this purpose. Firms axe invited 

to make contributions towards the budget, with the understanding that if the total 

level of contributions reaches or exceeds the provision point, the campaign will be 

conducted. If the total falls short of the provision point, no cajnpaign is conducted 

and the individual contributions are retained for administrative expenses. 
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Individual firms respond to this announcement by msiking their non-negative 

contributions to the campaign to the industry association. The association is, 

therefore, aware of the individual decisions of all industry members. But, this in

formation is held private and is not disclosed to any industry member. After the 

responses have been received from all firms, the total contributions collected is an

nounced. If the total is greater thcin the provision point, a campaign is conducted-

otherwise all firms lose their contributions. 

We consider the case of an industry with n firms such that n > 2. Firm i's 

profit is given by 

M{G)oLi77ti — Gi if G < Gp 

Gp is the Provision Point and we constrain Gp > 0. Note that if Gp = 0 

the payoff would coincide with equation 6.1.4. For a detailed descriptions of the 

terms, please see section 6.2.1. 

We begin this section by determining the Pareto Optimum, i.e., the level 

of advertising expenditure that maximizes industry welfaxe. Next, we investigate 

three Provision Point VCMs 1, 2 and 3. In the first VCM, the Provision Point is set 

to be identical to the Paxeto Optimum. In Provision Point VCM 2, the provision 

point is strictly greater than the Pareto Optimum and in Provision Point VCM 3, 

the provision point is strictly lesser thaji the Pareto Optimiim. 

We obtain Nash equilibritmi results for these three mechanisms. In the case 

of Provision Point VCM 1, we show that two equilibrium advertising budgets are 

feasible- either the Pareto Optimum or zero. Further, we show that the Paxeto 

Optimum is always a feasible Nash equilibrium in this case and will always be 

expected to occur. In the case of Provision Point VCM 2 and 3 we show that the 

Paxeto Optimum can never be the Nash equilibrium. 

6.3.1. Paxeto Optimality in the Provision Point VCM Case. 
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145 

= (6.3.2) 

i6/ 

and the Pareto Optimal level of advertising, Gpo, as the level of advertising ex

penditure that maxiraizes W. 

Substituting the expression for individual profit functions, this can be ex

pressed as 
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Theorem 6.3.1 

The Pareto Optimal level of generic advertising (Gpo) is given by 

Gpo — M 
/ - I  

Proof: 

From equation (6.3.3) note that the industry welfcire when G < Gp is strictly-

less than the case when G > Gp. This directly follows from the fact that M(.) is an 

increasing function. Hence, in order to determine the Pareto Optimal advertising 

budget, we only need to consider the G > Gp case. 

Since Gp > 0, this also implies that we only need to consider G > 0. The 

remainder of the proof proceeds exactly eis the G > 0 case of Theorem 6.2.1. 

The first order condition is W =0. Evaluating this and simplifying, we 

obtain 

Gpo = M 

This is the desired result. • 

(6.3.4) 
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6.3.2. Nash equilibrium Results- Provision Point VCM 1 

We start our investigation of Nash equilibria in Provision Point VCM 

environments by first setting the Provision Point at the Paxeto Optimum, i.e. 

Gp = Gpo • We refer to this as Provision Point VCM 1. 

In the Provision Point VCM 1, the Paxeto Optimum can emerge as the 

Nash equilibrium. In some cases, zero advertising can be an equilibrium. This 

mechanism is importaxit because we later show that this is the only case which 

admits the Paxeto Optimum cis a possible Nash equilibrium. 

We now modify equation (6.3.1) to obtain the profit of firm i in Provision 

Point VCM 1 can be expressed as: 

In equation (6.3.5), G-i = Gy and Gpo is as defined in equation 

(6.3.4). We now obtain the Nash equilibrium results. 

Theorem 6.3.2 

In the case of Provision Point VCM 1, the Nash equilibrium advertising 

budgets can either be the Pareto Optimum or zero. The Pareto Optimum 

is always a feasible Nash equilibrium. Zero advertising is a feasible Nash 

equilibrium in industries where 

is satisfied. 

Proof; 

We prove this theorem by proving seversil statements. We first show that: 

M{Gi + G—i)(XiTni — Gi if G > Gpo] Gi > 0 
M{G-i)oLi7ni 
M(0)a,m,- — Gi 
M{Q)otimi 

if  G ^ Gpoi Gi = 0 
if G < Gpo'i Gi > 0 
if G < Gpo'i Gi = 0 

(6.3.5) 

M{Gpo) - M{Q) 

= Gpo is to choose 

Proof: 
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From equation (6.3.5), when firm i chooses Gi = 0 its profit is given by: 

ni(Gi = 0; ^ Gj = Gpo) = OLimiM{Gpo) 

If firm i chooses Gi > 0, 

> 0; ^ ] Gj = Gpo) — o.imiM{Gi + Gpo) ~ Gi (6.3.6) 

The maximum for this expression is obtained by setting Xlj =0. Evaluating 

this, we obtain 

OLirriiM {Gi + Gpo) — 1 = 0 

Simplifying this expression, we get 

Gi + Gpo = M ( ^ 
\aimiJ 

Substituting for Gpo from (6.3.4), we get 

Gi = M"V—) ) 
XoLiTHiJ ^ 

But, by Lemma 6.2.1, this is negative. That is a contradiction with our 

initial assumption that Gi > 0. Hence, Gi > 0 cannot occur. We now verify that 

Gi = 0 will occur. 

The appropriate Kuhn Tucker first order condition is given by Ili <0. 

Evaluating this and setting it equal to zero, we obtain 

Q-itniM (Gi + Gpo) — 1 ^ 0  

Simplifying this expression, we get 

Gi + Gpo < M { ^ 
\ ociTrii J 

Substituting for Gpo from (6.3.4), we get 

M'"V—) ^ ) <0 (6.3.7) 
V ai-nii / \ OLj-mj / 

But, by Lemma 6.2.1, 

m'-V-L) < ) 
V aiTTii J \ 22j£i ^ 

Hence, the condition in (6.3.7) is satisfied. Therefore, Gi = 0 is the best 

response to Y,jsi;j:^i = Gpo • • 
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Next we show that: 

2. The best response of firm i ^ I when = u;iGpo]0 < u>i < 1 

is to choose Gi = (1 — (jJi)Gpo »/(! — < a.imi{M{Gpo) — M{0)). 

Otherwise, Gj = 0 is the best response. 

Proof; 

We begin by computing the profit expression when 

Gj = WiGpo; 0 £ 

for aJl possible strategy choices by firm i. 

ni = { 

M(0) if C?i = 0 
M{0) -Gi if 0 < Gi < (1 -<^i)Gpo 
M{Gpo)ocimi — (1 — (j^i)Gi if Gt = (1 — o}i)Gpo 

. ^((1 + K)Gpo)ciii^i — (1 + if — ufi)Gpo if Gi = (1 + if — <^i)Gpo 
(6.3.8) 

We prove statement 2 by first showing that choosing 0 < Gi < (1 —<^i)Gpo 

can never be a best response to Yljei-j:^iGj = WiGpojO < a; i < 1. We then 

show that choosing Gi = {1 + K — (jJi)Gpo where K > 0 can also never be a best 

response. Finally, we show that choosing Gi = (1 — (j^i)Gpo is a best response if 

(1 — u>i)Gpo < ocimiM{Gpo)- Otherwise, Gi = 0 is the best response. 

From equation (6.3.8), it is clear that a choice of 0 < Gi < (1 —tJJi)Gpo wiU 

result in Hi = M{0)aimi — Gi. But, if firm i chose Gi = 0, its profit from equation 

(6.3.8) would be given by Hi = M{0)aimi. This proves that choosing 0 < Gi < 

(1 — u)i)Gpo can never be a best response to Gj — UiGpo'iO ^ Ufi < 1 

since firm i could always be made better off with a choice of Gi = 0. 

Next, we show that {K -f-1 — (jJi)Gpo; iif > 0 can never be a best response to 

Gj = iJiiGpo',0 < Wi < 1. To see this, once again we use equation (6.3.8) 

to evaluate the profit of firm i in this scenario. This is given by; 

Hi = M[{K + l)Gpo)oiiTni — [K + 1 —it}i)Gpo 
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Since K > 0, we can determine the value of K that maximizes this expression by-

computing the first derivative of the profit with respect to K and setting it zero. 

This yields: 

M ((jFl 4- l)Gpo)Gpoo[imi — Gpo = 0 

Simplifying we obtain, 

M' {{K + l)Gpo)oci'mi — 1 = 0 

Solving for K, we get 

K= -AfiZllZ,! 
Gpo 

Substituting for Gpo from (6.3.5), we get 

) 

But, by Lemma 6.2.1, 

m'"V—) <M'"V=^—^ ) 
Va.mi/ 

M 
K = 

This implies K ^ 0 which IS a contradiction with our initial assumption 

that K > 0. Hence, this wiU never occur. 

Finally, I will show that a choice of Gi = (1 — ij}i)Gpo is the best response 

to = '^iGpo'iQ < Wt < 1 if 

(1 —(jJi)Gpo < OLiTniM[Gpo) 

Otherwise, Gi = Q is the best response. 

The profit expression of interest from equation (6.3.8) is 

n,(Gi = (1 — iO{)Gpo', y ] Gj = (jJiGpoi^ ^ 't't < 1) 

This is given by 

nt(.) = M{^Gpo)ctimi — (1 — oji)Gpo (6.3.9) 
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In order to establish, that this choice is the best response, we have to show 

that the profit expression in equation (6.3.9) is strictly greater than the profit 

resulting from any other strategy choice. We have already shown that 0 < Gi < 

(1 — 0Ji)Gpo aJid Gi = {1 + K — (jJi)Gpo caJi never occur. So, we now compare 

equation (6.3.9) with the profit that would result if Gi = 0 were to be chosen. 

If firm i were to choose Gi = 0, its profit would be given by: 

ni((?t = 0; ^ Gj = ujiGpo',0 < cjJi < 1) = M{0)aimi (6.3.10) 

In order for Gi = (1 — a;,)Gpo to be the best response, the profit expression in 

equation (6.3.9) must exceed the expression in equation (6.3.10). 

Substituting the expressions and simplifying, we obtain 

M{Gpo)ociTni — (1 — c*}i)Gpo > M{0)ociTni 

Re-writing this expression, we obtain 

(1 —uji)Gpo < aimi{M{Gpo) ~ -^(0)) (6.3.11) 

which is the required condition. 

Hence, we have shown that if all j firms such that 

Gj = (^iGpo, 

the best response of firm i is to choose (1 —<jJi)Gpo if equation (6.3.11) is satisfied. 

Otherwise, the best response of firm i wiU be to choose Gi = 0. 

A special case of equation (6.3.11) is when uii = 0, i.e. determining the 

best response of firm i when aU other firms contribute nothing. Setting = 0 in 

equation (6.3.11), this implies that if 

Gpo < a.imi{M{Gpo) — -^(0)) (6.3.12) 

firm i will choose to contribute Gpoj i*e. tcike the entire responsibility of the 

campaign. If this is not satisfied, firm i will contribute 0, leading to no advertising. 
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Let us now sximmaxize the residts proved so fax: 

1. The best response of firm i to G-i = Gpoj is to choose Gi = 0. 

2. The best response of firm i to ^j^j.jjuGj = tOiGpo',0 < Wi < 1 is to 

choose: 

a. Gi = {1 — o^i)Gpo if 

(1 —(jJi)Gpo < otimi{M{Gpo) — Af(0)) 

is satisfied. 

b. Gi = 0 if 

(1 — Wt)Gpo > OLimi{M{Gpo) — Af(0)) 

is satisfied. 

3. A special case of Ccise 2 is when Wj = 0. In this case, firm i will choose: 

a. Gi = Gpo if 

Gpo < (Ximi{M{Gpo) — -^(0)) 

is satisfied. Notice that this implies that G = Gpo-

b. (?i = 0 if 

Gpo > <XiTni{M(Gpo) ~ M(0)) 

is satisfied. Notice that this implies that G = 0. 

We now use these results to determine the Nash equilibria. 

First, G > Gpo can never be a Nash equilibriimi. This is because if G-i = 

Gpo, firm i wiU always choose Gi = 0. Also, if G-i = UiGpoi firm i wiU never 

choose Gi = {1 K — (j}i)Gpo\K > 0. 

Second, 0 < G < Gpo, can never be a Nash equilibrium. This is because 

there always exists at least one firm which can do better by imilateral deviation to 

zero. 

Now, we prove that the only feasible advertising budgets are zero and the 

Paxeto Optimum and determine conditions leading to either. 



153 

If the Gi choices of firms axe such that Vz 6 /,u;t satisfies equation (6.3.11), 

that is 

(1 —U)i)Gpo < 0.iTTli{M{Gpo) — Af(0)) 

then every firm, z, will choose UiGpo- Hence, Gpo wiU be a Nash equilibrium. 

But, the issue is if there always exist a set of ui that satisfy equation (6.3.11). 

We now show that for all market structures, there is is a set of Ui values that 

ensures that condition (6.3.11) is always satisfied for all firms. In other words, 

Gpo is always a feasible Nash equilibrium. 

Lemma 6.3.1 

When all firms contribute 

oci'mi ^ 
•Lrpo 

condition (6.3.11) is satisfied. Hence, Gpo is an equilibrium. 

Proof: 

If firm /, where I i]l E I, contributes, 

aimi 
Lrpo 

that implies 

(jji = ^ 

that is 
OCiTTli 

1 — Ui = 
ajtrij Sje/ 

Substituting in (6.3.11), we get 

-̂ f̂I!±—Gpo < aimi{M{Gpo) - M(0)) 

Cajiceling aimi from both sides ajid simplifying, we get 

M{Gpo) ̂  ^ctjmj — Gpo > M{Q)a.imi 
jsi 
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But, this is true since this is the maximum value of W, the industry welfare, 

which is greater than zero. Hence, proved. • 

Thus, Gpo is always a feasible Nash equilibrium. 

Lemma 6.3.2 

In industries where 

- a,m,-
Gpo 

i ^ 
M(Gpo) -M(0) '  

zero advertising is a Nash equilibrium. 

Proof; 

Equation (6.3.12) also implies that firm i wiU choose Gt• = 0 if 

Gpo > ccimi[M{Gpo) — M(0)) 

Hence, zero can be a feasible Nash equilibrium if for all firms, i E I, 

Gpo > aimi[M(Gpo) — -^(0)) (6.3.13) 

Summing equation (6.3.13) across all n firms, we obtain 

nGpo > aiTni{M{Gpo) — -^(0)) 
ier 

Simplifying, this gives us 

— aiTTii < Gpo (6.3.14) 
^iti M{Gp o ) - M{ Q)  ^  '  

which is the required condition. • 

To summarize, Gpo is always a Nash equilibrium. Zero caji also be a Nash 

eqiiilibrium if 
1 ^ Gpo 

is satisfied. But, this is the statement of the Theorem. Hence, proved. • 

To understajid this condition, first recognize that the best response of firm i 

to all firms other than itself choosing zero can be either zero or the Paxeto Optimum. 
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If zero has to be a Neish Equilibriiun, then it must be the case that all firms choose 

to respond with a choice of zero when everybody else chooses zero. 

Put otherwise, no firm should choose to respond with a choice of Gpo when 

the other (n — 1) firms choose zero. But, the condition for this is that 

Gpo > oLimi[M{Gpo) — -^(0)) 

In other words, the pareto optimal advertising budget, Gpo must be strictly greater 

than the incremental gain. Summing this condition, across aJl n firms ajid re

arranging we get the desired result. 

A better way of interpreting this result is to re-write it as 

-Y^aimi{M{Gpo) - M(0)) < Gpo 
^ iei 

What this is implying is that the average gain from choosing Gpo by a 

firm should be strictly less than Gpo- When this is the Ccise, zero wiU be a Nash 

equilibrium. 



156 

6.3.3. Nash equilibrium Results- Provision Point VCMs 2 and 3. 

We now study two Mechanisms- Provision Point VCM 2 and Provision Point 

VCM 3. In the former, Gp > Gpo and in the latter, Gp < Gpo' We show that 

in both cases, the Pareto Optiraum cannot be a Nash equilibrium. 

Theorem 6.3.3 

If an advertising campaign is launched using Provision Point VCM 2, the 

Pareto Optimum cannot be a Nash equilibrium. 

Proof; 

In this ca^e, Gp > Gpo-

We prove this result by contradiction. 

Suppose not, i.e., suppose the Paxeto Optimum, Gpo is a Neish equilibrium 

in the case of Provision Point VCM 2. This implies that there exists at least one 

firm i such that Gi > 0. The profit of this firm i when G = Gpo and Gt > 0 is 

given by: 

ni{G = Gpo; Gi > 0) = M{0) - Gi 

since G = Gpo implies that G < Gp, the provision point. But, this cannot be aji 

equilibrium since this firm can unilaterally deviate to Gf = 0 and make a higher 

profit which is Ilj = 0. 

Hence, proved that Gpo cannot be an equilibrium when Provision Point 

VCM 2 is used to organize the campaign. • 
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Theorem 6.3.4 

If an advertising campaign is launched using Provision Point VCM 3, the 

Pareto Optimum cannot be a Nash equilibrium. 

Proof: 

In tiiis case, Gp < Gpo-

Suppose not, i.e., suppose the Paieto Optimum, Gpoi is a Nash eqtulibrium 

in the case of Provision Point VGM 3. Then there exists at least one firm i which 

is contributing Gi > 0 whose profit is given by 

=  Gpo ' ,G i  >  0 )  =  M{Gpo)c i i ' ^ i  ~  Gi  

We now show that this firm caji unilaterally decrease its contribution ajid 

in doing so, improve on its profits. Let e > 0 be a small amount by which firm i 

caji reduce its contribution while ensuring that G > Gp. Firm z's profits wiU then 

be given by: 

IIt(G = Gpo — f j Gi* — Gi — — M{Gpo — ^ctiTUi — Gi + e (6.3.15) 

To determine the change in the profit, with a chajige in e we differentiate (6.3.15), 

we obtain: 

—M {Gpo — e)aim,- + 1 

If this derivative expression is positive, that implies that the profit will 

increase with aji increase in e. We now show that for a range of e this derivative 

wiU be positive. A positive derivative implies 

—M {Gpo — e)aimi + 1 > 0, 

that implies 

which in ttim implies 

\  > M {Gpo — e)a.imi 

aivn-i 
> M {Gpo — e) 
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Utilizing the fact that M' is a decreasing function, we obtain 

\aimiJ 

Simplifying, this yields 

M < Gpo -e 

Substituting for Gpo from (6.3.1), we get 

/ KaiTriiy 

Note that the RHS is positive from Lemma 6.2.1. Hence, for this range of e, the 

profit derivative will be positive. 

Put otherwise, the derivative of the profit with respect to e will be positive 

What this implies is that if C?PO were the Nash equilibrium, every firm contributing 

Gi > 0 could better its profits by choosing to reduce its contributions by a smail e 

such that i t  satisfies equation (6.3.16) and small enough to ensure that G > Gp. 

Hence, Gpo can never be a Neish equilibrium in Provision Point VCM 3. 

This is the desired result. • 

if 

(6.3.16) 
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6.3.4 Discussion of Provision Point VCM Results 

Theorems (6.3.2), (6.3.3) ajid (6.3.4) taken together show that the Pareto 

Optimum can be a Nash equilibrium only in Provision Point VCM 1. When the 

provision point is set either higher than Gpo (Provision Point VCM 2) or lower 

than Gpo (Provision Point VCM 3), the Psireto Optimum is ruled out as a Nash 

equilibrium since at least one firm caji unilaterally deviate to better its profits. 

Hence, we focus on Provision Point VCM 1. 

In this mechanism, the Pareto Optimxim is always a feasible equilibrium. 

In certain cases, zero advertising can be an equilibrium advertising budget. This 

occurs when Gpo > oci'miM{Gpo), i.e. for every firm i, the cost of advertising at 

the Paxeto Optimum is strictly greater than the resulting revenue. In such cases, 

there will be two Nash equilibria- zero advertising and Gpo-

Gpo is a Pareto Superior Nash equilibrium in comparison to zero and hence 

it win be expected to occur. Further, the cost distribution described in Lemma 6.3.1 

acts as a natural focal point to coordinate contribution decisions (Schelling 1960). 

Hence, when multiple equilibria occur, the Pareto Optimum is again expected to 

occur. 
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6.4. Mandated Contribution Mechanisms 

Mandated contribution mechanisms (commonly referred to as commodity 

checkoff programs) involve collections of contributions to generic advertising cam

paigns imder governmental supervision. WhUe the role of government in the budget 

setting ajid cost share allocation process eliminates the participation problem en

demic to the voluntaxy contribution mechzinisms discussed in section 6.2 aaid 6.3, 

strategic considerations remain. These issues relate to the strategic revelation of 

privately held information by individual firms to the government. 

In this section, we continue to consider a group of n firms who face a profit 

equation given by equation (6.1.4), i.e., 

n 

Hi = Af( Gi)aimi - Gi 
t=i 

The information conditions imposed here axe: 

1. Maxket shaxe data (i.e., ai) of aJl firms is known to every player as well as 

the government. 

2. Response paxameters (i.e., the nature of the M function) axe all known to 

every player as well as the govenmient. 

3. The margin of a firm is private information. 

Condition 1 is true in all commodity industries for two reasons. First, in 

many such industries distribution of the product is also through the coordina

tion agency (e.g. dairy). Individual production figures are made available to all 

members which leads to condition 1. Second, maxket shaxe information for most 

industries is available through public sources such as Annual reports. Industry 

Reports, Maxket Shaxe Reporter etc. 

The government commissions research to monitor the success of commodity 

checkoff prograxns in ail industries. For example, Liu and Forker (1988), Ward and 

McDonald (1986) and Capps ajid Moen (1992) have conducted studies of milk and 

dairy products. Ghura and Schrimper (1992) evaluate the efHcacy of newspaper 

advertising in North Carolina. The results of such studies are available to all 

members of the industry and hence condition 2 is a reasonable assumption. 
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Condition (3) is crucial to the results in this section. Generally, it is very 

haxd to ascertain the margin of an individual firm. This is the case even if there 

is no strategic behavior on price (e.g. when there is a governmental program that 

determines the price) since variable costs of a firm are hard to obtain. 

Thus, due to condition (3), the government institutes a mechanism by which 

firms axe asked to self-report their margins. The government uses these messages to 

determine the "optimal" level of advertising and allocates cost shares to individual 

fixms. 

If Gpo was zero, then there would be no need to elicit margins. Hence, to 

ensure Gpo > 0, we restrict ourselves to M{G) functions that 

m'(0) > „ ^ 

From equation (6.2.3), this ensures us that 

Gpo — ^ 
^j€i 

We now introduce a mechanism to overcome the strategic revelation problem 

called the Truthful Revelation Mechanism. The stnictiire of this mechanism is 

inspired by the work on incentive compatible mechanisms by Groves and colleagues. 

Studies that are relevant for our purpose here include Loeb (1975), Groves and 

Loeb (1975) and Groves (1976). The steps involved in the Truthful Revelation 

Mechanism axe: 

1. The Government asks each firm to report its margin, mj. Let be the 

actual margin reported. Obviously, ihi need not equal mi. 

We restrict ourselves to non-negative margin message spaces. However, our 

results axe not sensitive to changing the lower boimd to some mo > 0. Not 

including negative maxgins implies we axe assuming that aU firms in the 

industry are viable and axe not making a loss. This is reasonable since 

losses axe bound to induce exit. 
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2. After receiving the margin messages from all firms, the goverimient sets the 

advertising budget at Gpo which is defined as 

Gpo = M —r-) (6.4.1) 
VX)t=l 

Note that this need not equal Gpo as defined in (6.2.3). 

3. The government determines each firm's cost share to be 

Gi = Gpo -  ̂ ^ajTnj^M{Gpo) + Aj(7711,7712,  •••  •••  ,Tnn) 
i¥'i 

(6.4.2) 

Note that Ai is not a function of rrii or rfij, only of the margins reported by 

firms j i. We do not place any further restrictions on the Ai functions at 

this moment. Since these functions are not influenced by the choice of thi, 

they do not affect our results regarding revelation. 

4. Each firm pays up this cost share and privately realizes its individual payoffs 

given by 

Hi = a.imiM[Gpo) ~ Gi 

Substituting for Gi from step 3, we obtain 

Hi = a.imiM[Gpo) + o:y77iyjM{Gpo) — Gpo ~ Ai (6.4.3) 

5. These steps are common knowledge among all firms before they reveal their 

margin message. 

Theorem 6.4.1 

Implementation of the Truthful Revelation Mechanism leads to each firm 

choosing ihi = mi 

Proof; 

From equation (6.4.3), 

Hi = M{Gpo)oLimi + M{Gpo) o-jthj — Gpo — -^t 
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Fiirther simplifying, 

Hi = M(Gpo) (ociTTii + ^2 ~ ̂ PO — (6.4.4) 

Recognize that the only decision variable in this expression is ihi which ap

pears as a part of Gpo- In order to obtain the optimal value of rn,-, we differentiate 

with respect to ihi aJid canceling GpQ throughout, 

(aiTTii + ^2 ajnij^M{Gpo) —1 = 0 

Further simplifying, this yields 

M(Gpo)' = 
aiTTii + 

Since M is monotonically decreasing, its inverse exists. Therefore, this can 

be re-written as 

Gpo =M' ) (6.4.5) 
OiTTii -h aj-mj 

But, by definition, i.e. (6.4.1), 

Gpo = M 
airrii/ 

which can be re-written as 

Gpo =M'~'( . r- ) (6.4.6) 

Substituting the result of (6.4.6) into (6.4.5) axid simplifying, we obtain 

. - i f  1 \ > - i f  1  
M  : :  =  — \ = M  

OCithi ac-jTTli J ^OttTTii -f-

Monotonicity of the M function implies rhf = rui, i.e., true revelation. Thus, 

it is the dominant strategy for each firm to choose rn,- = m, and hence we obtain 

Gpo = Gpo. 

Thus, the Truthful Revelation Mechanism leads to each firm choosing mi = 

m,- and therefore Gpo = C?po*n 
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The key to the success of this mechanism is that the cost sheire of one firm is 

iadependent of its own margin message and is dependent on the margin messages 

of all other firms in the meurket. This unique structure leads to true revelation of 

margins and hence optimal level of advertising residts (i .e. ,  Gpo = Gpo)-

Note that Theorem 6.4.1 simply requires Ai to be a function of the margin 

messages of the (tz — 1) firms other than i for true revelation to occur. Now, we 

specify the Ai functions in a way that leads to a budget balance of the government, 

i.e. 
n 

Gi = Gpo 
i=l 

Substituting for individual cost shares from equation (6.4.2) and using the 

result of Theorem 7.4.1 by setting m,- = m,-, we obtain 

Gpo = riGpo — [m[Gpo ) ^ (n — 1) + ^ Aj 
i£i jei 

Simplifying this, it implies that for budget balance to be satisfied, the Ai 

functions must be chosen such that 

^ Aj = {n- 1) (m{Gpo) ajtrij -  GPO^ (6.4.7) 
i6/ jei 

and 

Aj (toi , 7712, • • •, mj-i , my+i, • • •, mn) (6.4.8) 

It is clear to see that it is haxd to obtain any closed form expressions for 

the Aj functions at this level of generality. Hence, we adopt the explicit functional 

form for M described in (6.1.2). This is given by: 

M = Mo + aG^ 

The following restrictions are placed on the parameters. a^Mo >0;0<^<1;0< 

G < G \  
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It can be easily verified that for this function 

Gpo = (o-S ^2 (6.4.9) 
i&i 

This implies that the cost shaxes as implied by equation (6.4.2) would be 

given by 

Gi = (aS ̂  ajTTij^ ^ ajTTij I Mo + a^aS j + Ai (6.4.10) 
jSl \ i€l / 

If we sxmi the RHS of equation (6.4.10) for aJl n firms, we obtain 

1 . S ** 
ni^ajrrij)^ - {n - l){a5 J] OLj-mj) [Mo + o.{a8 ̂  

ye/ ie/ ie/ i=i 

Setting this expression, Gi, equal to Gpo as given in equation (6.4.9) 

and simplifying, we get 

- ^Ai  =  -  l )Gpo  - ( n -  l )Mo  ̂  a jmy  (6 .4 .11 )  
«=1 j6l 

Theorem 6.4.2 

In a market with several small firms, choosing 

= ^ a,my 

results in budget balance. 

Proof: 

Define 

X = [aS)^ ̂ ^^(n - 1). (6.4.12) 
Q 

Then the expression can be rewritten as: 

-Ai = X j—(^aymy)^ -  Mo ^  aymy 
"• i-<5 j^i 
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Which implies that 

n 1 " / n rh 
^-Ai = X 1 ^ (-otfrni + ̂  aymy j - (n - l)Afo ^ ocjirij  
i=i ^ i-s t=i j=i jei 

Simplifying this implies that — Ai is equal to 

( t  E  ( i  -  2 ^ )  *  -  ( - E  
i-<y j=i t=i ^j=i J J j6/ 

(6.4.13) 

Now, we assume that in the industry under study, no firm has a value of 

ocirrii that is significantly laxger thaxi aU other firms. Put otherwise, we assume 

that 

is smaJl Vi € I. This assumption allows us to simplify the expression by retaining 

the the first two terms of the Taylor's Series expansion. Further simplifying, we 

get —At to be equal to 

Simplifying this yields, 

n ^ s 
^  —Aj =  -  l ) (y^  gymy)  — (n  — l )Af< ,  ^  aymy (6 .4 .14 )  
i=i j=i jei 

Using the definition of Gpo from (6.2.3) and substituting this in (6.4.14) we get, 

-  ̂  Ai = ̂ -^-^(n - l)Gpo -{n- l)Mo ̂  ajtrij  
t=l j€i 

But, this is the condition for budget balance, i.e. (6.4.11). Hence proved. • 
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We now compute the actual cost shares hnputed by these Ai fimctions. In 

order to do that, we substitute the Ai functions given in Theorem 6.4.2 in equation 

(6.4.10). The expression for Gi is given by 

s 
Gi =  (aS Q i y T r e y ) ^  a y  m y  —  a ajmj{aS a y m y )  

ye/ j€l\jT^i jST 

+^^—^{n-l)—^^(a6 ^  aymy)^+Mo ^  ajnij 
"• l-s jsl;j¥=i 

Canceling the Mo ccjnij terms and simplifying by factoring out 

Gpo as given in equation (6.4.9), we get Gi = 

Gpo t - [i^l [-2^1 

Further simplifying by retaining the first two terms of the Taylor Series expansion 

as before, Gi =, 

Gpo 
1 _ 1 ccjrrij , fi _ 1 (^irrii \ 1 - ̂ n - 1 

^ ^ 1 - ̂ Sr=i ^ ^ 

Rearranging terms and simplifying, we get 

Gi — Gpo { 1 - 5 ) -
OLiTTli 

Er=l n{l — ^) — 1 
(6.4.15) 

Equation (6.4.15) provides us the final cost shaxes that will result if the 

truthful revelation mechanism is instituted. It can be easily verified that Gi = 

Gpo-

We have still not specified the restrictions on the parameters that will lead 

to positive Gi values. Inspecting equation (6.4.15), it is easy to see that Gpo > 0. 

Hence, this expression wiU be positive either if both the denominator and numerator 

are positive or if both are negative. Computing this and simplifying, we can state 

that Gi > 0 if either equation (6.4.16) or (6.4.17) below are satisfied: 



168 

(6.4.16) 

(6.4.17) 

To understand equations (6.4.16) and (6.4.17), recognize that when the firms 

are symmetric (i.e. all firms have the same airrii value), equation (6.4.16) becomes 

^ > 1 — ^ and equation (6.4.17) becomes (J < 1 — Taken together, this implies 

that in the symmetric case for all the Gi values are positive. Some values of 

5 are dissdlowed only when the market becomes asymmetric. In extreme cases, 

Gi values are positive only for the more powerful firms and £ire negative for the 

weakest firms. This is in fact consistent with what is observed in certain industries 

where the least powerful firms are exempt from participation. A summary of these 

cases is provided as Table 2.2. 

For the remainder of this section, we assxime that the S values lie in the 

feasible range, i.e. it satisfies either equation (6.4.16) or equation (6.4.17). 

Several points need to be made about this cost share expression. First, note 

that the cost shares are independent of the value of Mo, the ba^e market size that 

results when no generic advertising is conducted. This is a result that is due to 

the additive and separable nature of the response function. The second point of 

interest is presented as CoroUaxy 6.4.1 below. 

S > Max Maxi^l [ l  -  1 ,1  -  i  

5 < Min 
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Corollary 6.4.1. 

In a symmetric market (defined as all firms having the same ocimi values), 

the cost shares given by the Truthful Revelation Mechanism reduce to Gi = 
Opo 

n 

Proof: 

Note that equation (6.4.15) can be rewritten as: 

V / 

When aiTTZt = cxjmj\'^i,j 6 /, that implies that 

(6.4.18) 

/ airrii \ _ £ 

^ Z)r=i ^ ™ 

Substituting this, one sees that the numerator and denominator are identical 

in the second term. Cancelling, we obtain the result. • 

This result shows that in maxkets where aU firms have identical oumi values, 

the truthful revelation mechanism leads to equal payment. This is an intuitive 

result that is an indicator of the fairness of the truthful revelation mechanism. 

Third, the cost shares implied by the truthful revelation mechanism are 

complex and non-linear. We now provide an interpretation of these shares by 

re-vrriting equation (6.4.16) in the following way: 

Gi = ^^C.F. (6.4.19) 
71 

where C.F. stands for correction factor and is given by 

C.F. = (6.4.20) 
j  +  4 -1  

Equations (6.4.19) and (6.4.20) taken together show that the correct inter

pretation of the cost shaxes is to think of them as a symmetric split of the optimal 

advertising budget that is corrected for differences in market power, group 

size and the nature of the advertising response function by multiplying it with a 
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correction factor. If for firm i, — > - then the correction factor ensures 
E.-=i " 

that this firm wiU pay greater than and vice versa. When the firms are 

symmetric, the correction factor becomes one and all firms pay an equal share of 

the optimal advertising budget. 

Written in this fashion, the cost shaxes are easy to imderstand and imple

ment. 

Another point that needs to be made here is that in practice rules used are 

mainly based on the sales or revenues of firms. The expression that we obtain does 

not correspond to either of those rules. Our correction factor weighs market power, 

the advertising response and group size efiects in a complex manner to obtain the 

final cost shaxe. This suggests that using simplistic rules can lead to misleading 

cost shares which are not always fair. 

Discussion 

To summarize, in section 6.4, we developed a truthful revelation mechajiism 

to induce firms to truthfully reveal their margins to the government in commodity 

checkoff' programs. We develop the cost sheires which are shown to be a product 

of a symmetric split of the Pareto Optimimi with a correction factor for market 

power. When all firms have similar airrii values, our model leads to equal cost 

shares which is intuitive. 

Our results provide valuable feedback to managers of such commodity check

off programs by proposing suitable cost shares. Future research must focus on 

evaluating the truthful revelation mechanism proposed here in aji experimental 

setting. 

In general, the experimental literature on testing incentive compatible mech

anisms is sparse. Future research must study the extent of preference under-

revelation and how the proposed mechanism can overcome this problem. Future 

analytical work must focus on understanding how other Ai functions and other 

contexts (e.g one or more dominant firms) can impact results. 
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CHAPTER 7. 

Extension of Simple VCM Results. 

7.1 Introduction 

The analysis in this chapter was motivated by my observation of the Eighth 

Avenue Merchants Association where the advertising budget was determined with

out the precise knowledge of the extent of its impact on customer traffic. The 

reasons for this were many: First, due to budget constraints, no studies had been 

conducted to obtain rehable advertising elasticity estimates. Second, store man

agers had well-defined, but opposing beliefs on how effective advertising was in 

improving customer traffic. Given this, every manager wajited to establish the ad

vertising budget consistent with his/her beliefs. Finally, every manager had his/her 

opinion about which media vehicle would be appropriate for the campaign. These 

differences have historically led to frequent changes in the media mix making it 

nearly impossible to determine the exact magnitude of the advertising campaign's 

impact. 

Such a lack of consensus regarding the magnitude of advertising impact is 

common in generic advertising programs orgajiized through governmental sanction 

as well. In such "commodity checkoff" programs, the government establishes the 

advertising budget and every industry member is expected to contribute an as

sessment in proportion to its sales. Members frequently view such assessments as 

an additional tax they have to pay and hence, are resentful and suspicious of this 

process, in general. If the advertising impact cajmot be determined with certainty, 

these feelings could lead to industry members attempting to receive a refund of 

their contribution. For example, Forker and Ward (1992) report that dairy farmers 

have been dissatisfied with the size of their advertising budget and had petitioned 

the government for a reduction of their budget or a wholesale scrapping of their 

program. Law suits have also been filed against the government challenging such 
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programs on the bcisis that an independent faxmer must not be compelled to con

tribute to such a campaign if the magnitude of advertising impact is not known 

accurately and it is against the beliefs of the farmer. 

In order to avoid such conflict, the government routinely commissions re

search to evaluate promotion programs (See Capps and Moen 1992, Liu and Forker 

1988 and Wajrd ajid Dixon 1988 for an evaluation of the dairy program. Hoover, 

Hayenga and Johnson 1992 for an evaluation of the pork program and Jones and 

Choi 1992 for an evaluation of the advertising of potatoes cind processed potato 

products). But, this does not always lead to consensus since it is quite common 

for experts to disagree about the magnitude of advertising impact (See Waxd 1988, 

Lee ajid Brown 1992 ajid Ward 1992 for a published account of such disagreement 

in the orange juice industry.) 

Hence, when the magnitude of advertising impact is not known with cer

tainty, strategic problems arise in Voluntary Contribution Mechanisms (VCMs) and 

enforcement problems occur in Majidated Contributions Mechajiisms (MCMs). In 

this Chapter, I extend the results derived for the Simple VCM case in previous 

chapters to situations where the shape of the advertising response function is well 

known to aU players but the value of advertising impact on sales is not known with 

certainty. Given this, we investigate how results obtained in previous chapters are 

afiected when there is no consensus regarding the magnitude of advertising impact. 

The remainder of this paper is orgajiized as follows. In section 7.2, we 

consider the open and true disagreement ca^e where firms either over-estimate 

or under-estimate the impact of advertising. We show that optimistic firms are 

forced to provide the entire budget and axe sometimes worse off eis a result of 

advertising. Market research does not always lead to improvements in industry 

welfare and industry associations are sometimes better off perpetuating incorrect 

beliefs regarding advertising. In section 7.3, we consider the strategic posturing 

case, where industry members announce their position on advertising and then 

behave in a manner that is consistent with their announcement. Here, we show that 
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every firm will (falsely) adopt a pessimistic position, since any other annomicement 

will lead to free-riding by all other firms. 

In section 7.4, we study the impact of cisymmetric information on equilib

rium outcomes. We show that this leads to zero contributions by the uninformed 

firm. The informed firm contributes its maximum when a high advertising co

efficient is realized jind does not contribute when a low advertising coefficient is 

realized. Finally, in section 7.5 we consider the case of complete uncertainty where 

neither firm is awaxe of the true impact of advertising and no announcements are 

permitted. Firms have to make their decisions simply with the knowledge of the 

probability distribution across possible advertising coefficients. Here, we show that 

a symmetric Bayesian Nash equilibrium obtains with both firms using an 'averag

ing' rule implied by the probability distribution across advertising coefficients. 

Important normative implications for managers and public policy officials 

are derived in all Ccises. 
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7.2 Open and True Disagreement 

Consider the following decision making scenario. 

The exact magnitude of the impact of advertising on market size is unknown 

to all firms in an industry. However, all firms have strongly held and diverse beliefs 

about the extent of advertising's impact on the size of the mzLrket. 

In order to set the advertising budget, a meeting is conducted in which 

firms first announce their true 'positions' on the magnitude of advertising impact. 

All announcements axe binding ajid edl firms wiU maximize the profit expression 

their ajmouncement implies. Having observed the ajonouncements of aU firms, 

contribution decisions to the advertising campaign are made simtdtaneously and 

privately. The advertising budget is set as the sum of the contributions of the 

firms. 

7.2.1 Model 

We model this by considering an industry with two firms who have identical 

market sheures and margins. They differ in their beliefs and openly hold positions 

about the magnitude of the impact of advertising on market size. Firm 1, also 

called the 'high' firm, believes that advertising wiU have a high impact on sales 

and firm 2, the 'low' firm, expects advertising wiU have a small impact on sales. 

We use the market response function whose properties are discussed in Ex

ample 6.2. The profits are determined as per equation (6.1.4). The 'believed' profit 

expressions axe then given by-

Ilift  = {Mo + aHG^)aimx — Gi (7.2.1) 

II26 — (-̂ o "I" ^(XiTTlx — (?2 (7.2.2) 

where 

Mo is the market size with no advertising, 

Qi is the market share of either firm, 

mi is the margin of either firm, 

0 < ^ < 1 is the shape coefficient of the response function. 
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a i \ i  =  H^L axe  be l i e f s  conce rn ing  adve r t i s ing  impac t  such  t ha t  0  <  a i^  <  

o-h < 1, 

Gj is the contribution to the generic advertising caxapaign by firm j = 1,2 

and, 

G = Gi + G2 5 is the advertising budget. 

Throughout, we assimie that all industry members agree on the value of 

S, i.e the shape of the response function. This is because, first, the key concern 

of the Eighth Avenue Merchants Association managers was on understanding how 

customer traffic to their ajea will increase per advertising dollar spent. Second, 

previous experimental studies have shown that managerial estimates of maxket 

response compare favorably to model-aided decisions (e.g. ChaJcravarthi, Mitchell 

and Staelin 1981) and hence it may be proper to assume that the value of 5 is known 

to all members. Finally, it is well known that there exist diminishing returns to 

increases in generic advertising expenditxire (Hoover, Hayenga and Johnson 1992) 

and hence a concave advertising response function is appropriate. 

The true (unknown) value of advertising impact is ay ajad is defined a^: 

ay = daH + (1 — d)au]0 < ^ ^ 1 

Hence, we restrict < a-r < an- This simply implies that one firm estimates the 

impact of advertising to be higher than the true value and the other expects it to 

be lower. The other cases yield similar results and hence are not discussed here. 

®£r — ciL is the disagreement among the two firms, an — ut is the extent of 

optimism of the 'high' firm and ar — the extent of pessimism of the 'low' firm. 

The disagreement among the firms is the sum of the optimism of the 'high' firm 

and the pessimism of the 'low' firm. 

Our first resTilt is that: 

Proposition 7.2.1 

The Nash Equilibrium in the open disagreement case will be for the 'high' 

firm to contribute at its maximum level and for the 'low' firm to simply 

free-ride. 
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Proof: 

The proof is direct and is obtained by solving the reaction functions of the 

two firms implied by the Kuhn Tucker conditions. This leads to 

as the unique Nash Equilibrium. • 

Hence, the equilibrium outcome in this case is for the optimistic firm to 

contribute its meiximum ajid the pessimistic firm to free-ride. 

Corollary 7.2.1 

The equilibrium advertising level in the open and true disagreement case is 

less than the believed Pareto Optimal advertising budget. If 

2aH — 2ai 

then the equilibrium advertising budget will he less than the true Pareto 

Optimal advertising budget and vice versa. 

Given the believed profit expressions in equations (7.2.1) and (7.2.2), the 

believed welfare of the industry is given by 

Maximizing this expression with respect to G, yields us the believed Pareto Opti

mum 

1 

Gib — G26 = 0 

e > an — 2a£, 

Proof: 

Wh = 2MoCcimi -i- {an + ai,)aimiG^ — G 

Applying Proposition 7.2.1 yields the first result. 

The true Paxeto Optimum in this case is given by 

Gpo , t  = (2ot<^<ximi) 
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Applying Proposition 7.2.1 and using the definition of ay, yields the result. 

• 

The key implication of this result is that, in some cases, welfzire majdmizing 

levels of generic advertising in em industry may be the result of em incorrect, but 

strongly held, belief structure by the firms in the industry. Specifically, this will 

occur when one firm is highly 'optimistic', i.e. it believes the magnitude of adver

tising impact to be much higher than ot* Note from Proposition 7.2.1 that even 

though this may occur, the 'optimistic' firm will have to pay a price by contributing 

everything. 

We now evaluate the believed and true profit expressions at equilibrium. 

These axe: 

Hift = MoOLimi 4- {aHSaimi)^- 1) (7.2.3) 

U2b = Moaimi + (aHSaimi)^ {•^^) (7.2.4) 

IIu = Moaimi + ~ lj(aH^Q:i77ii)i^ (7.2.5) 

Hat = MoaiTTii + 9)0'L'^ [aHSaxmi]^ (7.2.6) 

Using equations (7.2.3-7.2.6), the following relationships emerge which we 

state as propositions. The proofs directly follow by comparing the results from 

these equations and are omitted for brevity. 

Proposition 7.2.2 

The true profit of the optimistic firm never exceeds its expected profit and 

the true profit of the pessimistic firm never falls below its expected profit. 

When the optimistic firm is correct, (d = 1), its true and expected profit 

coincide. However, the pessimistic firm's profit is greater than expected. Similarly, 

when the pessimistic firm is correct {9 = 0), its true and expected profit coincide. 

But, the optimistic firm's true profit is less than expected. Generally speaking, 

when neither firm is correct and 0 < 0 < 1, the firm that adopts an optimistic 
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position obtains a profit less them expected and the firm that adopts a pessimistic 

position obtains a profit greater than expected. 

Proposition 7.2.3 

The true profit of the optimistic firm is always less than the true profit of 

the pessimistic firm, for all values of 6, ajj and ai,. 

Since the optimistic firm always contributes more than the pessimistic firm, 

its true profit is always lower. However, it is surprising that the sign of this rela

tionship is  independent of 9,an and a£,.  This implies that ,  so long a^ an > o ,Li 

regardless of the size of the disagreement or the extent of the optimism and pes

simism (i.e., 6) of each firm, the 'high' firm will make a lower profit thaji the 'low' 

firm. This makes it a powerftd result. 

Proposition 7.2.4 

Optimist's Curse; 

When 

9 < 
ans— ai 

a-h — 0.l 

the optimistic firm will be worse off as a result of advertising than without 

it. 

Proof; 

The proof of this result is direct and is obtained by setting the second term 

in equation (7.2.5) to be negative and re-arranging the terms. • 

This proposition states that when there is a lack of consensus about the 

efiect of advertising among industry members, being an optimist not only leads to 

lower profits than the other firm (Proposition 7.2.3), but in some cases one is worse 

off with advertising. A costly price to pay for being optimistic about advertising!! 

The condition in Proposition 7.2.4 implies that the optimist wUl be worse 

off with advertising when his estimate of advertising impact is fax from the truth, 

i.e. 9 is low. The specific cut-off is a function of the disagreement between the 
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firms SLS weE as the steepness of the response function. As S tends to one, the RHS 

tends to one also. This implies that for very steep response functions, the optimist 

will always be worse oflE" as a result of advertising. 

As S tends to zero, the RHS tends to • This implies that for very 

flat response functions, there is considerable room for misjudgment and even a 

completely wrong judgment by the optimist, i.e. 9 = 0, may not lead to him being 

worse oflF. 

Also, note that if ax, = 0, i.e., the pessimist thinks that advertising will have 

no impact this condition reduces to 0 < S. 

Another interpretation of this condition is that when the optimist is exactly 

right (^ = 1), he can never be worse off as a result of advertising. However, when 

he is totally wrong, it is not necessary that he is worse off- it depends on the 

steepness of the response fxmction and how much it can compensate for his wrong 

assessment. 

To summarize the discussion thus far, in the open disagreement Ccise, firms 

that adopt a more optimistic view of how advertising will work will have to pay a 

hefty price by taking up the entire cost of advertising. They will make much less 

profit than expected when the effects of advertising axe realized and in some cases, 

they win be worse off as a result of the advertising. 
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7.2.2 Value of Market Research Information. 

Next, we consider the value of correct and complete information. We in

vestigate if industry associations in generic advertising campaigns would conduct 

marketing research to obtain the correct value of oy, ex ante. Maxket research is 

modeled as a costly process that can determine the value of ar accurately. 

It can be shown that the optimistic firm would prefer to conduct market 

research on its own ajid announce those residts to the industry and the pessimistic 

firm would not prefer to sponsor research. But, this would be relevant only if all 

industry members would consider either firm to be a credible source of information. 

Generally, this is not the case and hence we only consider the industry eissociation 

as the believable sponsor of marketing research. 

The association's objective is to maximize the true welfare of the industry. 

Hence, we compare industry welfare with and without market research to obtain 

the following result: 

Proposition 7.2.5 

Market research does not always lead to an improvement in industry welfare. 

First, if at = o-h, improvement results from marketing research and the 

v a l u e  o f  t h e  m a r k e t  r e s e a r c h  i n f o r m a t i o n  i s  z e r o .  S e c o n d ,  i f  a T  <  a j j ,  

market research will enhance industry welfare only if the following condition 

is satisfied: 

We define industry welfare as the sum of the true profits of the two firms. 

Hence, here 

l \  as '  \ OH- '  ^ art '  

Proof: 

w = uu+n2t (7.2.7) 
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First, when we have imperfect information, the welfare of the industry is 

obtained by summing the profit expressions in equations (7.2.5) and (7.2.6). This 

yields 
2,(lt 1 

wi = 2moolimi + ( — l)(aif^Qi"ii)^^ 
Offd 

Since the first term in the RHS will be the same in edl expressions, for 

simplicity we set Mo = 0. This results in the following expression for Wi 

Wi = [—^ — l)(aja-^aimi) (7.2.8) 
and 

When we have perfect information, is known to both firms. In that case, 

a symmetric Nash eqxiilibrium results with each firm contributing 

1 1 
gi = -{atsait t i i)^ 

In this case the industry welfare is 

W p  =  [ - —  l ) { a T 8 a \ m i ) ' ^  (7.2.9) 
0 

We define the value of maxket research to be Wp — Wj. 

First, if we set ay = ajf, it is easy to see that the expression in equation 

(7.2.8) reduces to (7.2.9). This implies that the value of maxket research is zero. 

When UT < an, in order for market research to improve on industry welfare, 

> 1. Substituting for the expressions from equations (7.2.8) and (7.2.9) and 

simplifying, we obtain, 

1 - 1  
2ctT 1 o.h 

Further simplifying, yields the desired condition. • 

A numerical ajialysis was conducted to understand the full implications of 

the cross-over condition described in Proposition 7.2.5. This is shown in graphi

cal form in Figure 7.1 below. The following observations can be made from this 

analysis: 

1. For low values of the RHS is strictly greater than the LHS for all values 

of S and vice versa for high values of Hence, market research always 
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improves on industry welfaxe for low values of ^ and never improves on 

industry welfare for high, values. 

2. The ^ value for which there is a change in the direction of the condition 

in Proposition 7.2.5 increases with an increase in S. 

Condition 1 states that when the true value of advertising effectiveness is 

considerably different from the belief of the high firm, market research always leads 

to a improvement in industry welfaxe, and vice versa. Condition 2 states that for 

steeper advertising response functions, market research leads to an improvement 

in industry welfare for a wider range of ^ values, sind vice versa. 

Proposition 7.2.5 is gin important result that heis serious normative implica

tions for the managers of generic advertising campaigns and public policy officials. 

Specifically, industry associations may sometimes be better off perpetuating the 

incorrect beliefs held by firms instead of conducting maxketing reseaxch. Indus

try associations must tradeoff the strategic benefits of doing this with the ethical 

implications before commissioning maxket reseaxch. 
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7.3 Strategic Posturing 

In this section, we consider the case when both firms can strategically choose 

their positions to obtain the greatest advantage. Since the focus is on strategic 

position decisions rather than revealing true positions, we wiU call this the strategic 

posturing case. 

Our focus once again is on two symmetric firms who face the market expan

sion path in Exeimple 6.2. Due to this restriction, we are especially interested in 

studying if agreement equilibria wUl emerge in such an industry, i.e., to investigate 

if strategic posturing wiU lead to identical choice of positions by the two firms. 

We eissume that both industry members are in agreement that the true 

value of a lies in the interval [aL,aH] where 0 < ax, < an < 1. We disallow ax, = 0 

because that would not be a credible position to take. However, nobody knows the 

true value of 

ax = OaH + (1 ~ ) 0 ^ ̂  ^ 1 

aij is the pessimistic position and an is the optimistic position. |ai — a2| 

is the level of disagreement among the two firms and ajj — is the maximum 

disagreement . 

The game proceeds in two stages. In the first stage each firm, i, chooses 

its message, a^, from the interval, [ax,,aH]. Each firm is aware that the other is 

also doing the same. The choices by firms 1 and 2, ai and a2 respectively, are 

announced, making them common knowledge among the firms. This position is 

then construed to be the true belief of each firm and they wiU both be expected to 

optimize 'believed' profit expressions obtained by these first stage choices. Neither 

firm can renege on its position once the choice is made. 

In the second stage, after having observed the positions of both firms (i.e. 

ai and 02), each firm decides on its level of contribution to the generic advertising 

campaign. 

The believed profit expression of each firm is given by: 

II16 = {^o + clig^^ocitri i  — gi (7.3.1) 
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We now show that: 
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(7.3.2) 

Proposition 7.3.1 

Any strategy profile such that ai = 03 = ajci where aic > 0.1,, cannot be an 

equilibrium. 

Suppose both firms chose a^-, we would obtain a symmetric equilibrium in 

the second stage with each firm choosing the following value of Gi 

We now establish that, there exists an e > 0, such that if firm 1 (say) chose, 

a\ = ajc — e, it would improve on its profits. With this new belief structure, the 

second stage equilibrium is given by 

The believed profit expression for firm i = 1,2 is given by 

Iltb = moocimi + {aksaitni)^{ (7.3.3) 

1 

gi =0-g2 = {dk^oli 'mi)  ̂  

The profit of firm 1 would then be given by 

S 

Ilib = moairrii  + (aj^ — e){afcsaimi)^^ aimi 

This can be re-written as 

Ilii = moaimi + (aif^aimi)i^ Q (7.3.4) 

Inspecting equation (7.3.4), it is clear that any e such that 0 < e < 

will result in greater profits. Hence proved. • 

This result suggests that, for all ajc > ax,, an agreement Nash Equilibrium 

will not obtain in the strategic posturing case. Note that this implies that the 

equilibriimi with both firms choosing is disallowed. 
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This is a disturbing result since it implies that, regardless of the true beliefs 

of firms, they will never agree on a magnitude of advertising impact strictly greater 

than a/,. The motivating factor behind this is that both firms always realize that 

they would be better off shading their advertising position by a small e and let

ting the other firm pay for the advertising. This may explain some of the bitter 

disagreements witnessed in generic advertising campaigns. 

Next, we show that 

Proposition 7.3.2 

In the strategic posturing case, we obtain a symmetric, complete agreement 

pessimistic Nash Equilibrium if < f and 5 < 0.67. 

Proof; 

Consider the Ccise when a\ =• a-i = ai,. The symmetric second stage Nash 

Equilibrium in this case is given by 

Gi = G2 = ^{alsaimi) '^  

The profit of firm i (i = 1,2) wiU then be 

n,-6 = Moaimi + (ai^aimi)^(i - i) (7.3.1) 

To determine if this is the equilibrium, we need to verify if firm 1 (say) would 

benefit  by unilaterally increasing i ts  message to + e, where 0 < € < aji  — ai , .  

This would lead to a second stage equilibritim of 

Gi = {{ai + \G2 = 0 

The profit of firm 1 would then be given by 

Hit = MoOL\mx + {aLSaimi)^ ()z — 1)(1 H )^ (7.3.2) 
0 0,L 

Comparing equations (7.3.1) and (7.3.2), we can derive the condition for the 

former always being greater. This is given by setting 
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Reaxranging terms, we obtain 

[ I e 

Restricting our attention to response functions such that f<l-^, or^<| 

allows us to retain the first term of the Taylor Series approximation of the LHS 

expression. This yields 

£ < (7.3.3) 

But, the greatest value of e is equal to an — Simplifying, (7.3.3) becomes 

< I (7.3.4) 
a.l  ̂

This implies that if (7.3.4) is satisfied, no firm will prefer to unilaterally deviate from 

a choice of ai = = ajj. Hence, the best response to a choice of ai = aj^ by firm 

i = 1,2 is for firm j = 3 — i to choose ay = ai,. Hence, if this condition is satisfied, 

a symmetric complete agreement Nash Equilibritmi results. This completes the 

proof. • 

Hence, both firms agree in equilibrium- but this agreement is at a pessimistic 

level. Moreover, agreement in this case is not the result of both firms truly believing 

that the impact of advertising is low. Rather, it is a strategic truce motivated by the 

fear that if they adopt an optimistic position, the other firm would take advantage 

of them by free-riding on their efforts. 

A note on the technical conditions described in the statement of the propo

sition. We are considering response functions where 5 < 0.67 for expositional ea^e. 

For other values of 5, a more complex condition results. The second technical con

dition relates to the width of the message space and indicates that the result holds 

only for relatively small values of an — ajj. If this interval was wider, firms may 

have an incentive to deviate to the highest value, i.e. Off, in response to a choice 

of aL by their opponent. However, this does not lead to an equilibrium since the 

best response of the other firm to a choice of ajj would be to choose ajj — e where 

e is a small number infinitesimally greater than zero. The best response to this 
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choice would be an — 2e and so on. The condition described above ensures that 

such disequilibrium behavior will not occur. 

We now show that: 

Corollary 7.3.1 

The equilibrium advertising level in the strategic posturing case is less than 

both the believed and true Pareto Optimum. 

Proof: 

It is easily shown that the true Pareto Optimum in this case is given by 

Gpo,t = (2a7'^ai7ni)i^ 

The optimal level 'believed' by both firms is given by 

Gpo,b = {2aij5a.\mx) 

Applying Proposition 7.3.1 yields the resxilt. • 

In the strategic posturing case, since both firms adopt a pessimistic message 

at equilibrium, the level of advertising wUl be sub-optimaJ. Naturally, since the 

true advertising coefficient will be greater than the chosen position, it is easily 

shown that the true profits of both firms wiH be greater thaji their believed profits. 

To summarize, regardless of their true beliefs, the two firms caimot agree 

on a value of aj strictly greater than a^, since each firm realizes that it would be 

better off reducing its estimate by a small e if such an agreement was attempted. 

Hence, firms are forced to agree on the lowest position on advertising, a^. This 

show us that there is a strategic component to choosing a position on advertising in 

such campaigns and this provides us with a rationale for the generally pessimistic 

reaction that such campaigns evoke in managers. 
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7.4 Asymmetric Information 

From this section onward, we model the lack of consensus regarding the 

magnitude of the impact of advertising on market size in Simple VCMs as a random 

event. Unlike sections 7.2 and 7.3, the beliefs of firms axe not explicitly considered 

and ajmouncement of one's position on advertising is disallowed. 

In this particular section, we focus on a two firm industry where one firm 

knows the exact magnitude of advertising impact while the other firm is awaxe 

only of the probability distribution across different values. Hence, our iaterest here 

is to imderstand how asyrmnetry in information about a random event influences 

strategic behavior axid the equilibrium outcome in a Simple VCM. 

This models the reality in industries where certain firms have access to prior 

majket research studies or have managers with better skills who are able to draw 

more precise conclusions about the effect of advertising, while the others only have 

an approximate understanding of the advertising process. 

The game proceeds in the following manner. First, nature chooses a level of 

advertising effectiveness. This may be high, an, with a probability of 9 or low, a^, 

with a probability of 1 — 0. We impose 0 < a/i < an < 1 and restrict 0 < 0 < 1. 

Firm 1 observes nature's move and incorporates the correct information 

regarding advertising effectiveness when making its contribution to the generic 

advertising campaign. 

Firm 2 observes neither nature's move, nor the decisions of firm 1. It is 

aware that there are only two possible levels of advertising effectiveness, an and 

ol which are realized with a probability of 6 and 1 — 9 respectively. It is also aware 

that firm 1 has complete knowledge regarding the effectiveness of advertising. With 

this information, firm 2 makes its contribution decision. 

The extensive form of the game used here is provided in Figure 7.2. Note 

that this is a simtiltaneous move game of incomplete information and hence, the 

appropriate solution concept is the Bayesian Nash Equilibrirmi. 
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After the contribution decisions of both firms axe obtained, the realized 

value of a is disclosed and payoffs are disbursed to the firms as per the following 

expression: 

Hi = (i{G\ + G2Y (XiiTii — Gi'ji = 1,2 (7.4.1) 

We have set Mo = 0 in the expressions used in the previous section since it 

does not add to the analysis. All results hold for Mj, > 0. We being with the case 

when a£, = 0. Here, we show that: 

Proposition 7.4.1 

In the asymmetric information case, when = 0, the equilibrium result is 
s 

for firm 2 to choose G2 = 0 and for firm 1 to choose G\ = (aff^aimi)!^ 

when afj is realized and to choose Gi = 0 when ai, is realized. 

Proof: 

The profit of firm 1 when an is realized is obtained by setting a = an in 

equation (7.4.1). This yields 

IIiH- = aH{Gi + G2Y cxim-i — Gx (7-4.2) 

and when ai, is realized, setting a = 0 in equation (7.4.1) yields 

Hxl = -(?i (7.4.3) 

It is clear from equation (7.4.3) that in the low case, regardless of the choice 

of G2, it is optimal for firm 1 to choose G\ = 0. Hence, firm 1 hcis a dominant 

strategy to choose Gn = 0. 

For the high ca^e, we now obtain the Kuhn Tucker conditions for maximiza

tion of profit as given in equation (7.4.2). This implies that 

gih = j -g2 if G2 < (a/f^aimi)^ (7.4.4) 
10 otherwise 

Firm 2 is risk neutral and maximizes its expected profit when maJdng its 

decisions. We denote the expected profit of firm 2 as EJI2 and this is obtained a^: 

etl2 = ^n2iT + (1 — ^)n2L (7.4.5) 
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The expressions for IL2H and II2L are similaj to the expressions for firm 1 

given in equations (7.4.2) and (7.4.3). Hence, 

Half = o,h{g\h + g2yocimi — g2 

and, HzL = —C?2. 

Substituting from these expressions into equation (7,4.5), we get 

5112 = + G2Y<y^i'rTL\ — G2] + (1 — ^)[—G2] 

Simplifying by collecting and rearranging terms, we obtain 

ETL2 — ^[®H(G'ih + G2Y ocirrii] — G2 (7.4.6) 

From the reaction function described in equation (7.4.4), when a = arji G\h 

can take on two possible values. We first verify that G\h = 0 will not result. 

If G\h = 0, then equation (7.4.6) becomes 

^7112 = ^\o'h{g2y o.\mi\  — g2 

Maximizing this expression with respect to G2 implies that 

G2 = (^aff^Qimi)i^ (7-4.7) 

But, from equation (7.4.4), G\h = 0 is a valid choice only if 

g2 > (aff^aimi)!^ 

Since 0 < ^ < 1, equation (7.4.7) will never satisfy this condition. Hence, 

we conclude that Gm = 0 will never occur. 

The only other possibility is for 

g\h = (off^aimi)i^ — g2 

Substituting in equation (7.4.6), we obtain 

£;n2 = -  g2 
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It is clear that this is maxiinizeci if firm 2 chooses G2 = 0. 

Hence, 

Gxh = = 0;G2 = 0 

will be the equilibrium. 

We now verify that this will indeed be the case by comparing the profit 

expressions when firm 1 chooses Gxh = and G\h = 0- The profits 

with the former choice is obtained directly from equation (7.4.2) as 

I I i H  =  ( ( 7 . 4 . 8 )  

If G ih — 0) the best response of firm 2 would be 

g2 = {bahsocitni)^ 

as described in equation (7.4.7). Substituting this in equation (7.4.2) yields 

9"̂  s 
IIiH = (7.4.9) 

Comparing equations (7.4.8) and (7.4.9), confirms that firm 1 would prefer 

the former, since 0 < 5 < 1. 

Hence, it is confirmed that the equilibrium in this case is given by 

G\H = [aHSaimi) = 0; G2 = 0 

which is the desired result .• 

Hence, the informed firm contributes its maximum if a 'high' value of ad

vertising effectiveness is realized axid nothing at all if a 'low' value is reahzed. The 

firm which does not have complete information chooses to contribute zero always. 

This result implies that the value of complete information is that a firm 

can tailor its contributions to the realized value of advertising effiectiveness. When 

the 'high' value is realized, it is optimed to contribute its maximimi and when the 

'low' value is realized, it is optimal for the firm to contribute nothing to taJce full 
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advantage of its information. In this way, the firm attains the maximum benefit 

when the 'high' value is realized and does not have to take any risk in the 'low' 

case. 

On the other hand, if a firm does not have fuU information, it woidd minimize 

its risk by contributing nothing. In this way, it can free-ride on ajiy contributions 

the other firm may make in case 'high' is realized ajid if 'low' is realized it wiU not 

run the risk of making losses. Note that the equilibrium results axe independent of 

the specific value of 6. This maJces it a powerful result. 

We now generalize Proposition 7.4.1. to the case when a^, > 0. With this, 

we obtain the following result: 

Proposition 7.4.2 

In the asymmetric information case, when ai, > 0, the equilibrium result is 

for firm 2 to choose 
1 i g2 = 

and for firm 1 to choose 

G \h = 

and when an is realized and to choose 

1 i 
GIL = -^{O-LSOLXMI)^ 

when ai, is realized. 

Proof: 

IIiH is as defined in (7.4.2). Hi/, is now given by 

Hil = aUGi + G2)^ - Gi (7.4.10) 

The Kuhn Tucker conditions for the high ca^e axe as in (7.4.4). We obtain 

similar first order conditions in the low case ajid this is given by 

Gi l  = I i^LSaimi)^ - G2 if G2 < {aLSairri i)^ (7.4.11) 
10 otherwise 
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As before, firm 2 is risk neutral and maxiaiizes its expected profit, ETLz 

which, is as in (7.4.5) where 

II21, = ~~ ^2 

^2h = o-h[gih + g2y cll iri i  — (t2 

Substituting for these expressions and simplifying, we obtain 

ETL2 = + ^^2)^ "t" (1 ~ 9^O,l{G\L + ^2)^] ~ G2 (7,4.12) 

Meudmizing this expression with respect to G2, the complementaxy slackness Kuhn 

Tucker first order conditions are given by 

+ ( 7 . 4 . 1 3 )  
aim. (Gih + G,)'-' (GII,+G2)1-« 

In order to obtain the equilibrium outcome, we need to examine equations (7.4.4), 

(7.4.11) and (7.4.13). 

We first consider if G2 = 0 will occur. In this case, the complementary 

slackness property implies that (7.4.13) must be a strict inequality. Substituting 

this into equations (7.4.4) and (7.4.11) yields the best responses of firm 1 in the 

high and low cases. Substituting back, we see that equation (7.4.13) reduces to 

zero. Hence, this condition is not satisfied and this can never occur. 

We now consider G2 > 0. The complementary slackness conditions imply 

that equation (7.4.13) wiU be identically equal to zero. We now evaluate if this 

is feasible. First, consider G2 > (aH^ai^ii) Substituting appropriately from 

equation (7.4.4) and (7.4.11), it caji be shown that (7.4.13) is negative. Hence, 

this is not possible. A similar analysis shows that G2 < (ajj^aimi)!^ and G2 > 

(a£,^aimi)i^ results in a negative value for equation (7.4.13). 

Finally, we consider G2 < (a^^^aimi) 1^. Note that this implies that 

G\h — (ajT<Joti77ii) — G2 (7.4.14) 

ajid 

G\l = (aL^aimi)i^ — G2 (7.4.15) 
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Substituting this back into equation (7.4.13), we see that it will always be satisfied. 

We have established that G2 < {ajjSaimi)'^ wiU result in equilibriTim. 

The value of Gm and Gil be as in equations (7.4.14) ajid (7.4.15) respectively. 

Invoking symmetry, it implies that G2 = |(ai,^aimi)^^ = G i l  wiH occur 

at equilibrium. Substituting back into equation (7.4.14) implies that 

G ih = (aff^ — -Oi'^)(Jaimi)^ 

This is the desired residt. Hence, proved. • 

Proposition 7.4.2 shows that, at equilibrium, the uninformed firm behaves 

as though the true value of advertising impact was and hence contributes the 

symmetric cost shaxe that would result in the complete agreement case. Hence, 

when the low value of advertising efiectiveness is realized, both firms pay their fair 

shaxe. However, when a 'high' value of advertising effectiveness is realized, the 

uninformed firm contributes less and the informed firm contributes more than the 

sjonmetric cost share. 

This is a counter-intuitive result that points out that being the better in

formed firm in an industry does not necessarily lead to better profits. Since the 

informed firm knows that the un-informed firm is going to be risk averse and be

have as though the true magnitude of advertising impact wa^ a^,, it is forced to 

contribute more than its fair share when an is realized. The iin-informed firm, on 

the other hand, is sheltered from the uncertainty of the draw by the knowledge that 

the informed firm knows precisely if an or ai was realized and has incorporated 

that information into its decision making process. 
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7.5 Complete Uncertainty 

In section 7.4, we considered the asymmetric information case. One firm 

had the exact information regarding the impact of advertising on sales. The other 

firm had a probability distribution on the possible levels. Here, we extend this to 

the Ccise when neither firm has any information about the impact of advertising. 

Both firms know the probability distribution on possible a values ajid simply go 

ahead with their contribution decisions given this information. Also, unlike sections 

7.2 and 7.3, no announcement of one's 'position' on advertising or any form of 

disagreement is permitted. 

The game proceeds in this fashion. Nature choose a value of a. As in section 

7.4, we consider the ca^e when the advertising coefficient can taJte on two values-

high, Off, with a probability of 6 or low, ai,, with a probability of I — We impose 

0 < ax, < an < 1. Imposing 0 = 0 or 0 = 1 would mean that the value of a was 

known with certainty. To exclude that, we disallow the end-points and restrict 

0 < 0 < 1. 

Neither firm observes this value. Both firms are aware that an wiU occur 

with a probability of 6 and ol will occur with a probability of 1 — Both firms 

simultaneously make their contribution decisions to the advertising campaign. 

The payoff to each firm is given by 

Ilj = a((?i -|- Cjf2)^OCiTTli — Gii i = 1,2 (7.5.1) 

Proposition 7.5.1 

In the complete uncertainty and no announcement case, a symmetric 

Bayesian Nash equilibrium is obtained with each firm contributing 

G\^ = G2' = - {^9aH + (1 — 9)a]j\5aim-i)'^^ 

Proof: 
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The expected profit of firm 1 is given by 

EUi = Eia){Gi + Gz'Yairrii - Gx 

where Gz" is the expected value of Gj across all possible a values. E{a) is the 

expected value of a given by 

E { a )  = 9aH + (1 — B)ai, 

Assuming that firm 1 is risk neutral and it maximizes its expected profit, 

we obtain the appropriate first order condition 

[OaH + (1 — 9)aL\Sa.xm\{G\ + — 1 = 0 

Simplifying, we get 

Gx + G2' = {[Oan + (1 - 0)ai,]Saxmx^ ̂  

Invoking symmetry by setting Gx' = G2', we get 

Gx' = G2' = - {[{6aH + (1 — 6)aL\Saxmx)'^^ 

which is the desired result. • 

Proposition 7.5.1 shows that, since firms only know the probabilities of real

ization of these two values, they behave as thoughth.^ true magnitude of advertising 

effectiveness was identical to the expected value of a, which is {Oan + (1 — 9)aL. 

This is an intuitive strategy to use when there is no other information available to 

either firm. 

It is straightforward to extend this result to the case when we have a con

tinuum of possible a values described a probability density function. Once again, 

both firms behave as though the true advertising coefficient is the average across 

all possible values. 
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7.6 Discussion 

The results obtained for the Simple VCM indicate that the absence of a 

consensus on the magnitude of advertising impact alters the nature of strategic 

interaction ajnong firms ajid, hence, the equilibrium outcomes significantly. We 

now discuss the main results. 

First, we show that if one firm hold optimistic beliefs, other firms will take 

unfair advantage of this by free-riding. Sometimes, such beliefs can lead to max

imization of the welfare of the industry. This only leads to further exploitation 

of the optimistic firm since the industry cissociation responsible for organizing the 

campaign will generally prefer to perpetuate such incorrect beliefs instead of con

ducting market reseaxch to obtain the true advertising impact. Recognition of this 

fact leads to strategic posturing by both firms and at equilibritmi, both firms falsely 

adopt the completely pessimistic position. This analysis provides a strategic ratio

nale for managers adopting pessimistic postiires in generic advertising campaigns. 

Second, we show that if advertising is modeled as a random event with 

only some firms having the precise knowledge of the impact of advertising, new 

behaviors emerge. Our results show that when one firm has exact information 

about the impact of advertising ajid the other firm does not, the former can tailor its 

contributions bzised on the actual realized advertising effectiveness values while the 

uninformed firm contributes little since it would like to avoid the risk of contributing 

when a low effectiveness value is realized. In some case, the profits of the informed 

firm cire lesser thaji the profits of the uniformed firm. This is a counter-intuitive 

result that questions the conventional wisdom that generally comes out in favor of 

a pro-active approach to collecting information regarding advertising effectiveness 

to perform better in the marketplace. 

Finally, when no firm in the industry knows the value of advertising effective

ness with certainty, we show that each firm behaves a^ though the true advertising 

effectiveness value is the expectation across all possible values. This is a logical 

approach when little information is available. 
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The normative implications of our results to majiagers would be, first, it is 

generally not advisable to hold and/or communicate optimistic beliefs regarding 

advertising. This only leads to complete financial responsibility with all other 

firms and the industry eissociation taking advantage of your belief structure. On 

the other hand, communicating pessimistic beliefs is generally a superior strategy. 

Second, consider the full implications of obtaining full information when the impact 

of advertising is not known with certainty. In certain cases, it may be preferable 

to be the uninformed firm in the industry. A similar prescription needs to be made 

to industry associations, i.e., consider the strategic implications of not obtaining 

information before comLmissioning market reseaxch studies. 

In this study, we have focused on a two firm symmetric industry to isolate 

the effects due to a lack of consensus on the magnitude of advertising impact. 

Future research must consider generalizing results obtained here to multiple firms, 

general advertising response functions and a wide vaxiety of industry structures. 

Also, the normative implications of the results obtained here need to be tested in 

an empirical setting. 
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APPENDIX 1.1 

Eighth Avenue Merchants Association: 

A Case Study of a Generic Advertising Campaign 

Organized by a Voluntary Contributions Mechanism. 

Prepared By: 

Sandeep Krishnamurthy 

Doctoral Candidate 

Department of Mairketing 

University of Arizona 

Tucson, AZ 85721 

Note: The identities of some locations ajid persons may have been changed to 

maintain confidentiality. 

The Eighth Avenue Merchants Association (EAMA) represents the com

mercial establishments in one of the oldest shopping districts of a large city in the 

southwestern united states. The association, that was established in 1971, covers 

an axea that is 6 blocks long and 2 blocks wide. There are a total of 110 commercial 

establishments in this area of which 95 have currently chosen to become members 

of the association (86% participation rate). Historically, participation rates have 

been in the area of 80%. 

The shopping district hcis always been made up of small stores whose of

ferings axe quite diverse thus creating a unique shopping environment. Stores in 

the area can be broadly classified into the following categories. First, there is a 

wide variety of eating establishments including coffee shops, sports bars, restau

rants offering Mexicaji, Indian, Greek and GuatemalajL cuisines, vegetarian food 

and dessert shops. The second set of stores provide consumers with a wide variety 

of arts and crafts. Typical offerings include antiques, paintings, southwestern style 
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jewelry, stone caxvings and vintage and exclusive clothing stores. The remainder 

axe an eclectic mix including book stores, social service agencies, a health food 

cooperative, thrift stores, furniture stores and hair care establishments. Adding 

to this colorftd shopping atmosphere is the access to this area by the Old Pueblo 

Trolley. This sets the mood for consTimers looking for a shopping adventure. 

The eight avenue area is around 2 miles from the university and is also 

quite close to the downtown area of the city. The axea is visited by a diverse set of 

customers. The bars and coffee shops are largely frequented by vmiversity students 

and by yoimger customers. For most other stores, the typical customer profile is a 

married female between the ages of 18 and 45. 

The Avenue represents a great opportunity for new businesses since the 

rent is quite low ($8 per sq. foot) and there is a good business atmosphere. The 

occupancy rate last year stood at 95% and 12 new business opened up along the 

Avenue. Overall, the area is viewed as a viable option for small businesses starting 

up. 

In general, for small and independent retailers it is difficiilt to generate a 

high level of foot traffic. For stores in the eight avenue axea, this is especially a 

problem because they cannot rely on a big-draw anchor tenant to establish the 

traific. Also, it is prohibitively expensive for a single store owner to initiate such 

an effort. Hence, in order to promote the interests of the shopping district, the 

Eighth Avenue Merchants Association (EAMA) wa^ formed in 1969. 

The EAMA is a not-for-profit organization. The EAMA is run by a board of 

directors that is elected annually from the members of the association (i.e., the store 

owners). The current staff employed includes an executive director, a promotions 

director and staff members. 

Becoming a member of the association is a voluntary decision and no mer

chant can be forced to join. Membership fees axe a nominal $50 a yeax. Any 

commercial establishment within the boundeiry may apply, but the membership 

has to be approved by a board of directors. The only rezison for rejection of an 

application is if the boaxd is convinced that the member may have a disruptive 
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influence on the association if admitted. In the past, a small percentage of appli

cations have been rejected for such reasons. 

The main source of revenue for the association is the street fair that is held 

on its premises bi-annually (one during Christmas and one in the spring). This is 

a long standing tradition that has been held for the past twenty five years and is a 

major event in the city calendar. The street fair involves 450 booths selling a wide 

range of arts and crafts. Food and entertainment stalls are also provided. The 

fair attracts 600,000 people over the two weekends it is organized. The association 

benefits from the rents paid for the booths, food and beer sales commissions, entry 

fees and sponsorships. Members axe given the right to purchase a booth for the fair 

and can choose to exhibit manufactured items. Outsiders have to go through a jury 

process and can only exhibit hand-made items. Members thus have an advantage 

which can translate to increased business over the rest of the year. 

The income of the association from the street fair and membership dues is 

used for promotional activities, activities directly benefiting the members of the 

association eind administrative expenses. Members of the association can voice 

their opinions about the sJlocation of this money toward various activities. 

The major portion of this iacome is spent on a generic advertising cam

paign aimed at improving the level of foot traffic to the region. The association 

has currently earmarked 23% of its gross income towards such a cajnpaign. This 

percentage has steadily risen over the last five years. The current annual advertis

ing budget stands at $100,000. 

In the past, the advertising campaigns tried to emphasize the historic nature 

of the shopping district to entice customers to visit the area. Customer feedback hcis 

led to a shift in the focus from this perspective to promoting the eclectic nature 

of the shopping enviroimient. Also, as the executive director of the association 

mentioned, "The biggest challenge we have is to let people know that the Avenue 

has cheinged. Many came down to visit 10 to 15 years ago and have not been back." 

Keeping these factors in mind, the current slogan is, "Eighth Avenue- Ex

plore It". The campaign highlights the diverse nature of the stores in the area and 



202 

encourages customers to spend time getting to know what the aiea. has to offer. In 

addition to this, a distinctive logo has now been designed ajid this is featured on 

aJl communications that emajiate from the association. This is expected to add to 

the distinctive identity of the area ajid increase traffic. The advertising campaign 

has mainly used TV and radio spots. In addition, brochures have been printed ajid 

aie handed out at different forums. Also, a special effort is being made to build a 

strong customer base in the off-season. In order to do this, some special events aje 

being in the summer time. 

The advertising budget is approved by the board of directors. Open meetings 

are held once a quarter to discuss the advertising budget and how to allocate it 

across media vehicles. Any member of the association may attend such meetings 

and put forward their views on the size of the budget and/or how it should be 

spent. This structure leads to a lack of continuity with decisions taken in one 

meeting being challenged by a different set of members in the next meeting. This 

is further compounded by the lack of the effectiveness of the advertising campaign. 

This has led to some members trying to block the usage of TV spots and instead 

recommending spending the entire budget on radio spots. These types of objections 

axe common ajid paxt of managing the trade association. 

In general, members are pleased with the generic advertising cajnpaign. As 

the owner of the Jewel Thief ajid Jasmine noted, "Rather than having 90 different 

pee-wees going in different directions, we can now pool our money and this gives 

us aji advajitage." The association realizes that merchants who axe not members 

are getting a free ride by such a campaign. The identities of these members axe 

well known. In spite of this axid frequent solicitations, they have not been able 

to convince these members to paxticipate. Everybody acknowledges that such 

establishments benefit from the increase in store traiHc the advertising campaign 

brings, but go aJiead with their business. On the other hand, some members who 

do not directly benefit from the foot traffic created by the advertising campaign 

(e.g. warehouse, realtor office, apaxtment building) axe also currently members of 
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the association. The reason for this is the high level of group solidarity among the 

residents. 

There axe other benefits to the members from the association. First, the 

association provides a cooperative advertising prograon which is designed to bring 

greater visibility to their logo. If the advertising by any member features the logo 

and the slogein "Eighth Avenue- Explore It.", half the cost of that advertisement 

is reimbursed. A Icirge percentage of merchants avail of this facility to subsidize 

their local newspaper advertising. A second program reimburses store owners for 

improvements in the facade of their stores ajid/or making their stores compatible 

with the standards of the American Disability Association. There is a limit of $250 

per yeax on this type of reimbursement. The association has also hired a company 

to maintain the flowers and trees in the axea and spends a sizable sum on street-

scaping every year. The benefits from such programs alone can offset membership 

fees and thus it is surprising that some merchants have chosen not to be members. 

Another program that benefits all members of the cissociation is the effort 

to increase the level of security in the axea. A security firm has been retained 

and they constantly patrol the area. In case of trouble, they provide immediate 

assistance to the merchants until the police axrive. 

Thus, the Eighth Avenue Merchants Association represents a case when a 

group of commercial establishments have launched a successful cooperative promo

tional efibrt through voluntary means to advertise their product category over a 

long period of time. 
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In this Appendix, we provide a detailed description of how the experiment was 
conducted. We begin by discussing how participants were recruited and then discuss 
the communication interface with participants before they arrived for a session. Then, 
we describe how the actual experimental sessions were conducted and provide sample 
copies of experimental materials. 
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4.1.1 Recruiting 

Electronic mail was the primary method used to recruit participants. A message was 
designed to explain to participants the nature of the study and this was circulated among a 
number of graduate students. A copy of this message is enclosed below in section 4.1.1. 
Section 4.1.1.2 describes the different methods used to distribute this niessage. 

4.1.1.1. Electronic Mail Recruitment Posting 

Hi there! 

This is to request your participation in an advertising study I am conducting as part of my 
dissertation. We still have several slots open for next week. FTI, participants have made 
considerable cash so far!! To sign up, please send me e-maiL Graduate students only, 
please. 

Thanks. 

- Sandeep Krishnamurthy 
Marketing 

***PIease feel free to forward this announcement to any of your friends who may also 
be graduate students. Thanks.*** 

Message Begins 

In this smdy, you will be playing the role of marketing managers 
making advertising decisions over several periods. You will be 
paid substantially for participating and in direct proportion to the profits you can achieve. 

Sessions can last for either 1 or 1.5 hours. Sessions will be held starting Monday, April 
15 in 320CC McQelland Hall (inside the marketing department). 

The following time slots are currentiy available. You may sign up for any one slot by 
sending me e-mail at "sandeep @u.arizonaedu" or dropping a note at the marketing 
department front desk. Please include your day and evening phone numbers so we may 
confirm your 
participation. All sessions will be filled on a 
first-come-first-served basis. 

We thank you in advance for your cooperation. 
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Time slots available (Max. of 5 in each time slot) 

**If you are willing to participate in the study at a different time, please let me know by 
E-Mail and I will do my best to accommodate your request.** 

Friday, April 19 

3:00-4:30 p.m. 

Monday, April 22 

8 - 9:30 a.m. 
9:30-11 a.m 
12:30-2 p.m 
2 - 3:30 p.m 
3:30 - 5:00 p.nx 

Tuesday, April 23 
8-9 a.m 
9-10 a.m 
10-11 am. 
11 a.m -12 noon 
3:45-4:45 p.m. 

Wednesday, April 24 

8-9 a.m 
11:15 a.m. -12:15 p.m 
12:15 -1:15 p.m. 

We once again thank you for your cooperation. If you have any futher questions on this 
matter, please do not hesitate to E-Mail or call me. 

Sandeep Krishnamurthy Tel: (520) 621 7479 (Work) 
Doctoral Candidate 
Department of Marketing Fax: (520)6217483 
University of Arizona E-Mail: sandeep @u.ari2ona.edu 
320, McQelland Hall (MIME E-Mail welcome) 



Tucson, AZ 85721 
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4.1.1.2 Recruiment Electronic Mail Distribution 

The following methods were used to recruit participants: 

1. A posting was placed on a electronic mailing list whose membership was restricted 
to MBA students (Copy of this posting is enclosed below). Frequent reminders 
were posted. 

2. The same posting was also sent to all graduate student electronic mailing lists within 
the business school (e.g. MIS_MASTERS, ACCTG_PHD). Frequent reminders 
were posted. 

3. At the institute level, this posting was circulated among lists of other graduate 
students (e.g. Electrical and Computer Engineering Graduate Students, Chinese 
Graduate Students). Frequent reminders were posted. 

4. A copy of the electronic posting was mailed to all University of Arizona USENET 
groups. 

5. Flyers (Copy enclosed below) were posted in various departments all across campus 
as well as key areas graduate students may be found (e.g. Cafes). 

6. I visited classrooms and made an announcement about the experiment and passed 
signup sheets. 

7. I attended a meeting of the Graduate and Professional Student's Council and 
circulated copies of the flyer among attendees. The GPSC also circulated my 
electronic posting to its members. 

8. Personal contacts with graduate students of my acquaintance. 

4.1.2 Experimental Procedure 

The experiment was conducted as a paper and pencil task in 320CC, a large conference 
room within the marketing department in McQelland HaU. 

4.1.2.1 After Response from Potential Participant 

When a student expressed interest in participating in the study, an e-mail was sent out 
confirming their participation and the date and time of participation (Copy of sample 
confirmation e-mail enclosed.) The phone number of the participant was also ascertained. 

4.1.2.1.1. Copy of Confirmation Electronic Mail 

Dear Jay Leno, 

We thank you for agreeing to participate in the marketing experiment. By this E-Mail 
message, we are confirming your participation on April 16th fi:om 9 to 10:30 a.nL 
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A few points about the experiment: 

1. Please make a note of the date and time of the experiment and 
arrange to be there at least 5 minutes before the session begins. 

2. You must report to the front desk of the Marketing Department 
(located on the 3rd floor of McQelland Hail). In case you 
have any questions on arrival, please speak to Sylvia Munoz. 

After all participants arrive, I will escort you to the site of the experiment. 

3. If due to any changes in your schedule you cannot make it, 
please inform us at the earliest so that we may find a replacement. 

4. It may be desirable to bring a calculator along with you 
when you arrive for the experiment. In case you don't have 
one, we can provide you with one. 

5. We will be E-Mailing as well as calling you the day before 
your session to remind you about the experiment. 

In the meantime, if you have any questions please do not hesitate 
to call me at 621-7479 or e-mail me at "sandeep@u.arizona.edu". 

Once again, we thank you for your cooperation and we look forward to meeting you. 

Sandeep Krishnamurthy Tel; (520) 621 7479 (Work) 
Doctoral Candidate 
Department of Marketing Fax: (520)6217483 
University of Arizona E-Mail: sandeep@u.arizona.edu 
320, McClelland Hall (MIME E-Mail welcome) 
Tucson, AZ 85721 

4.1.2.2. Reminder 

mailto:sandeep@u.arizona.edu
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Twenty four hours before the session, the participant was called and also a reminder e-mail 
was sent out. A copy of the reminder e-mail is enclosed in section 4.1.2.2.1 below. 
Directions to the building were included in this e-maiL 

4.1J22.1 Copy of Reminder Electronic Mail 

Dear Jay Leno, 

We thank you for agreeing to participate in the marketing study. 
This message is to remind you that you have signed up for the 
study on April 16 from 9 to 10:30 a.m. 

Some important things about the experiment: 

1. There are four people in your session. The session can be held only if all 
four people are present. So, please ensure that you will be attend. If there are 
any conflicts, please let us know ASAP. 

2. Please arrange to be at the front desk of the Marketing Department 
(320 McQelland Hall) at least 5 minutes before the session begins. 
If all participants arrive before time, we may be able to get the session started 
sooner than scheduled and hence end earlier! 

The experiments will be conducted in room 320CC inside the 
marketing department. Once all four participants arrive, I will escort you to that 
roonx 

In case you have any further questions about the mechanics, 
please speak to Sylvia Munoz (621 - 1321). 

(I have enclosed directions and parking info, at the end for those who will be driving 
or walking across campus to get here.) 

3. It may be desirable to bring a calculator along with you 
when you arrive for the experiment. 

4. I will be calling you tonight just to make sure you have received this E_Mail and we 
are on the same page. 
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In the meantime, if you have any questions please do not hesitate 
to call me at ray home telephone number 791 - 2702 or e-mail me at 
"sandeep@u.arizona.edu". 

Once again, we thank you for your cooperation and we look forward to meeting you. 

Sandeep Krishnamurthy Tel: (520) 621 7479 (Work) 
Doctor^ Candidate (520) 791 2702 (Home) 
Department of Marketing Fax: (520)6217483 
University of Arizona E-Mail: sandeep@u.arizonaedu 
320, McQelland Hall (MIME E-Mail welcome) 
Tucson, AZ 85721 

** Only for those who are not sure of the location of McQelland Hall: 

McClelland Hall is located on the intersection of Helen and Highland (after Park). A rough 
map is enclosed. 

<Not Shown> 

To get to the marketing department, take the elevator to the third floor and walk straight 
down. 

Paid parking is available in the parking structure. If you have a 
Zone I permit, you can park in the lot shown in the map. 

4.1^3 Room Preparation 

* The tables for the four participants were placed maximally apart. Partitions were 
placed to ensure that there was no visual contact among participants. This was 
necessary to eliminate the effect of body language. 

* A table was drawn on the board to put down the total contribution for all sixteen 
quarters. The table was large and easily visible to all four participants. 

* When communication is permitted, the participants could choose to come over to a 
table at the center of the room. Two tape recorders were simultaneously used to 

mailto:sandeep@u.arizona.edu
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record conversations. Care was taken to not diaplay the tape recorders until the 
specific period when communication was aDowed. 

* A copy of the instructions (including the case study), the pink colored payoff sheet 
and the blue colored decision sheet were placed face down on the desks of the 
participants. 

* The order of id numbers during a session was randomly determined. 

4.1^.4 When a Participant Arrived 

I met the participant at the marketing department front desk and introduced ntyself. 
Each participant was directed to a chair. We waited in this area until all participants arrived. 
Care was taken to ensure to limit the conversation among the participants while they 
waited. 

Once all participants had arrived, they were escorted to the room in which the experiment 
was conducted. The walk to the room lasted about 20 seconds. Participants were asked to 
randomly sit in front of a table on which papers were placed and were asked not to read 
anything until they were told to. 

Once all participants had taken their seats, the experimenter checked to see if any of them 
required pens or calculators. 

When a subject approached his/her desk, he/she found three things: instruction sheet, 
decision sheet and payoff sheet. A copy of the instruction sheet is enclosed in section 
4.1.2.4.1. 

After participants familiarized themselves with the materials, specific instructions were read 
out aloud. Once the session was concluded, the decision sheets were collected and 
questionnaires were handed out to all participants. Subjects were paid cash and dismissed. 
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4.1.2.4.1 Sample Copy of Instruction Sheet 

Id. Number: Date: Time: 

Instruction Sheet 

Background 

St. Walton's Plaza is a new shopping plaza located near a typical middle class 
suburb of a large city on the west coast of the United States. Most St. Walton's 
customers live in this suburb. The plaza consists of four major stores each offering a 
distinct set of products together with a number of very small businesses (e.g. news 
stand, yogurt shop). The four major stores offer diflferent products and do not compete 
with one another. You are the manager for one of these stores. Acme Industries and 
the three other stores are Better Services, Carson's and Delta Limited. 

Currently, 80,000 customers visit the plaza each quarter. Previous studies have 
shown that, on the average, for every four customers visiting the plaza one visits each 
major store. Thus, around 20,000 customers visit each store each quarter. The 
average purchase in the plaza is for $20. The nmgin for each store is approximately $4 
per customer. Currently the quarterly profit of each store, (i.e., margin/customer x 
number of customers per quarter), is about $80,000. 

As the store manager, your performance is judged by the cumulative profit that 
your store makes over the next sixteen quarters. You can influence your profits by 
making marketing decisions in each period. The decisions you make will affect your 
profit as well as the profits of the three other stores in the plaza. Similarly, the 
marketing decisions made by the other stores will affect your profit. 

Advertising Campaign Planned 

The store owners feel that they are not attracting enough customers to the 
plaza. This is because only customers who live in the surrounding areas have been 
shopping here. Customers who live in other parts of the city are not aware of the plaza 
and what it has to offer. 
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Hence, they feel that if more customers are made aware of St. Walton's Plaza 
this will increase customer trafBc. The St. Walton's Plaza Merchants Association was 
recently formed with the goal of increasing trafBc to the plaza. While all businesses in 
the plaza are members of this association, the four major stores play a leading financial 
role in its activities. 

At a recent meeting, all members agreed in principle that an advertising 
campaign to increase the awareness of St. Walton's Plaza among potential customers 
would be an effective way to increase traffic. The campaign is expected to use local 
TV, newspapers and magazines to spread its message (Please see example of planned 
print advertising attached at the end of the instruction sheet). 

Advertising experts present at the meeting made two important points: 

• Such advertising will increase the overall traffic to the plaza. They expect 
that, as at present, one out of every four new customers will visit each major 
store. 

• The increase in customer visits will be limited to the period of advertising. If 
there is no advertising in the next period, the number of customers visiting the 
plaza will return to 80,000. 

The St. Walton's Plaza Merchant's Association has the responsibility for raising 
funds for the campaign. However, it does not have the legal authority to compel any 
member to pay for this campaign. Contributions are voluntary with each member 
deciding whether to contribute and if so how much. 

After the meeting, the association sent out a letter to the four major stores 
soliciting contributions for the next sixteen quarters. If a store wishes to contribute in a 
quarter, the recommended levels of contribution are either $10,000 or $20,000. After 
hearing firom all four stores, the association will announce the total amount collected 
and this will be set as the advertising budget for that quarter. If no contributions are 
received, no advertising will be conducted in that quarter. 
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Impact of Advertising on Your Store's Profits 

Let us now understand how such an advertising campaign will affect the profits 
of your store as well as the profits of the three other major stores in the plaza. Please 
locate the pink colored payoff sheet provided to you. This describes your profit for all 
possible combinations of advertising expenditures. All four stores will derive their 
profits from the same payoff sheet. 

All four stores can contribute $0 (i.e., nothing), $10,000 or $20,000 in each 
quarter. This can lead to total contributions ranging from $0 to $80,000. When you 
choose $0 and all other stores also choose $0, no advertising is conducted and the total 
number of visits stays at 80,000. Since you attract 25% of the customers and your 
margin is $4 per customer, this implies that your profits will continue to be $80,000. 

Now consider the case when you contribute $20,000 to the campaign and the 
other three stores contribute a total of $40,000. This will lead to a total contribution of 
$60,000. From the payoff sheet, we see that this leads to a total of 127,600 customers 
visits to the plaza leading to a profit before advertising of $127,600 for you. Since you 
contributed $20,000, your final profits wiQ be given by (profits before advertising -
your contribution to advertising), i.e., $127,600 - $20,000 = $107,600. 

Before moving to the next page, please look over the payoff sheet carefully to 
understand the impact of different contributions by you and the other three stores on 
your profit. 

Session Instructions 

In each quarter, you will be asked to choose what you want to contribute to 
the campaign. You can choose to contribute $0 (nothing), $10,000 or $20,000. Once 
you have decided what you want to contribute, please make an entry on your blue 
colored decision sheet. The other three stores will follow an identical procedure. 

The supervisor will come up to your desk and make a note of your decision. 
After all stores have made their decisions, the total contributions made in that quarter 
will be announced. After this announcement has been made, you need to figure out 
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your profit for that period firom the payoff sheet and make a note of that in the 
decision sheet. 

At the end of sixteen periods, we will check your calculations. Your profit in 
each period will be summed up and your cumulative profits in dollars will be 
converted to cash dollars at the rate of $160,000 = Cash Dollar 1. You will be paid 
in cash. 

If you have completed reading these instructions, please wait. 
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4.1.2.4.2. Sample Copy of Questionnaire 
Id. Number: Date: Time: 

Questionnaire 

The following questions, deal with the transactions in the session that was just 
concluded. Please keep in mind the decisions made by you and the other three 
participants while answering these questions. 

1. I contributed only if I felt that the other participants would also contribute. 

Strongly 1 2 3 4 5 6 7 Strongly 
Agree Disagree 

2. I did not want to provide the benefits due to my contribution to another 
participant who may be getting a firee-ride. 

Strongly 1 2 3 4 5 6 7 Strongly 
Agree Disagree 

3. I wanted to benefit firom the contributions of others without contributing 
anything myself. 

Strongly 1 2 3 4 5 6 7 Strongly 
Agree Disagree 

4. I felt that the other participants contributed adequately. 

Strongly 1 2 3 4 5 6 7 Strongly 
Agree Disagree 

5. The choice of contributions by the other participants was fair to me. 

Strongly 1 2 3 4 5 6 7 Strongly 
Agree Disagree 

6. My choice of contributions was fair to the other participants in the market. 

Strongly 1 2 3 4 5 6 7 Strongly 
Agree Disagree 
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7. Please describe the general strategy you adopted in deciding your contribution 
to the campaign: 

8. Did your strategy change over time? Please describe how. 

9. 

10. 

11. 

The scenario described above closely resembled real-life situations facing 
managers in such markets. 

Strongly 1 2 3 4 5 6 7 
Agree 

The instructions in the handout were easy to understand. 

2 3 4 5 6 7 Strongly 1 
Agree 

Gender; Female Male 

12. Ethnicity: . Asian, Asian American, Oriental 
. African-American 
. Hispanic or Latino 
, Caucasian 
. Native American 

Strongly 
Disagree 

Strongly 
Disagree 
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.Other (Please specify:, 

13. Age: [Below 20] [21-25] [26-30] 

[31-35] [36-40] [Over 40] 

14. Education: MBA 

Other Masters (Please state your area: ) 

Ph.D (Please state your area: ) 

Other (Please state your degree and area: ) 

15. Have you had prior full-time work experience? 

Yes No 

PLEASE DO NOT DISCUSS ANY PART OF THIS EXPERIMENT WITH 
ANYONE. 

THANK YOU FOR YOUR PARTICIPATION. 
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4.1.2^4^ Announcement Sheets for Simple VCM 

When subjects enter the room, thank them for coming. Ask them to choose a 
seat on which papers have been placed. Tell them not to start reading the 
instruction sheet until they are asked to. 

We thank you for agreeing to participate in this marketing study. Before you 
start reading the instruction sheet, I wanted to make a couple of points. 

It is important that you not communicate with any person other than myself 
during the session. So, please do not make any signals, say anything aloud or 
leave your seat. If you have any questions or need assistance, please raise your 
hand and I will come to your desk. 

You may start reading the instructions now. Once you have finished reading 
the instructions, please wait. 

Please make sure that you have put down your id number, the date and the time 
(from — to —) on the decision sheet. 

If everyone has finished reading the instructions, we are now ready to begin the 
study. We will have 16 decision periods. Before we start, we will have one 
practice period to make sure everyone understands how to determine their 
profits and the operating proceedures in each period. THE PAYOFFS YOU 
MAKE IN THE PRACTICE PERIOD WILL NOT COUNT TOWARD 
YOUR EARNINGS. 

Now, please decide on your contribution for the practice period and enter it in 
the first column of the decision sheet (yellow colored). Do not say aloud what 
this is. Once you have done so, please place your decision sheet face down. I 
will come to your desk to note your decisions. 

The total contribution in this period was . (WRITE ON THE BOARD TO 
ONE SIDE.) Please enter this in the next column of the Decision Sheet. If total 
contributions were greater than zero, please write down YES in the next 
column. Now, determine your profits for this period from the payoff sheet 
(pink colored) and enter it in the decision sheet. I will come by to make sure 
this is correct. 



222 

If there are no further questions, we are ready to begin the study. For each 
period, I will be entering the total contribution on the board. 

When communication was permitted, the foilowing sheet was read out at 
the end of the first period. Subjects will have no idea about this condition 
before this is read out (In the C7NC or NCVC condition, the practice 
periods wiU have no communication.) 

"Sometimes, in previous experiments, participants have found it useful, when 
the opportunity arose, to communicate with one another. We are going to 
allow you this opportunity between periods. There will be some restrictions: 

1. You may not allowed to discuss which store you represent. 
2. You are not allowed to discuss side payments or issue physical threats. 
3. Please restrict the conversation to the topic of interest here. 

I will be standing here to make sure these restrictions are maintained. 

We will also be recording the conversations. So, when you communicate I 
would request you to come up to this table and take seats. Please speak clearly, 
loudly, slowly and one person at a time. 

Remember, after you have returned to your seat and the next period has begun, 
there will be no more communication until the next period. We aUow a 
maximum of four minutes in any one discussion session, but you may 
unanimously agree to return to your seats earlier than that. 

In each period, if all members of the group agree not to communicate then you 
need not come to the table. But, even if one person wants to come to the table, 
all of you must come to the table. 

Any questions? Please feel free to start now." 

When communication is stopped (example in the ninth period of the C/NC 
condition), subjects will be told, "From this period onward, you will not 
be given the option to communicate". 
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The study has now been concluded. I will now collect your decision sheets and 
determine the amount of cash due to you. In the meantime, please fill out the 
questionnaires that I am handing out now. Once you have completed doing so, 
please wait at your seat. 

Before you leave, let me remind you that you should not discuss any aspects of 
this experiment with others. Once again we sincerely thank you for 
participating in this study. 
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Simple VCM NQC 
Market 51 

Total Contribution Trend 

( 5 ) 4 2 3 4 3  1  1 2  6 6 6 6 6 6 6 6  

Before Period 9 

Participant 1: Here's the way I see it. The largest total on this payoff sheet...if everybody 
can agree it is 12.76. 

Participant 2: But, that's uneven contributions. 

Participant 3: You can just rotate it amongst ourselves so that it all evens out. 

Participant 4: We can have like two people... 

Participant 2: See. .But the thing is that it will even out for the time when someone gets 
12.76 but whoever gets 20 in that particular round will only get 10.76 and 
the two people 11.76. So, somebody has to contribute 0. 

Participant 4: There's only seven rounds left. So, we would have to do this for four 
rounds to make it even. 

Participant 2; One person would have to contribute 0 and the other people would have to 
make up for it in order to get the 12.76. You know what I am saying. 

Participant 4: We can do that for four rounds and then.... 

Participant 2: see what happens after that. So, OBC 

Participant 4: So, we can say like rounds 9 to 12 three people can contribute 10 and one 
person contributes 0. 

Participant 2: If three people contribute 10 that's only thirty. So, three people would 
have to contribute 20. So, each time those people would get 10.76 and the 
one person that did the zero would get 12.76. Is everybody in agreement 
with that? Because if you ever played the x-y game theory.. So, we would 
have to agree that we are not going to like cut throat each other. You 
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Participant 1: 

Participant 2: 

Participant 3: 

Participant 2: 

Participant 1: 

Participant 2: 

Participant I: 

know what I mean? 

Take everyone's word. 

Right. Since we are all business professionals here... Ok. I think we should 
agree first round who is going to do zero. 

You just go ahead and do zero. 

zero, twenty, twenty and twenty and then we will just go ahead and each 
time we will decide the next time who will go ahead and we will decide 
after the four rounds what we are going to do. 

Wait. What order are we going to go after you 

It does not matter. We will come back every time. See you in a minute. 

So, you are doing zero and we are all doing twenty. 
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Simple VCM NC/C 
Market 51 

Total Contribution Trend 

( 5 ) 4 2 3 4 3  1  1 2  6 6 6 6 6 6 6 6  

Before Period 10 

Participant 2: OK. That worked out pretty welL 

Participant 1: Why don't you do it this time? 

Participant 2; And we appreciate everyone's honesty. 

Participant 3: You know what? Nevermind. 

Participant 2: No, really. 

Participant 3: I was just going to say...rather than coming back every time we could just 
do three rounds. You know, zero, zero, zero. 

Participant 2: So, it is you, next you and next you. 
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Simple VCMNC/C 
Market 51 

Total Contribution Trend 

( 5 ) 4 2 3 4 3  1  1 2  6 6 6 6 6 6 6 6  

Before Period 13 

Participant 2; He is trying to see how he is doing so far. That pretty much worked out 
pretty welL Except we are all going to even in the end which doesn't help, 
the cause. I guess it helps the cause of the plaza as a whole. 

Participant 3: We are not going to really be even because of the first eight rounds. 

Participant 2: If we were to each contribute 10,000 then we reach an equilibrium where... 

Participant 1; We still make more money by doing what we were doing. If we take the 
average of that you would still make more. 

Participant 2: By contributing 20,20,20 and then one person doing 0... 

Participant 3: It still works out more. 

Participant 2; Really. Even though you are contributing 60 as a conqjany instead of 40. 

Participant 3: Because you are going 10.31 if everybody pitches in a 10,000 and even if 
you are on the bad end of this you can stiU make 10.76 

Participant 2; OK, welL Shall we do it again? 

Participant 1: There's four things left. Same order? 

Participant 2: You feel pretty good about that? So, you did figure out that... OK, great? 
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Simple VCM NC/C 

Market 52 

Total Contribution Trend 

(5) 57565555 77777777 

Before Period 9 

Participant 4: It seems to me that the bigger the pie the more everybody benefits. 

Participant I: That is if everybody contributes the most. 

Participant 4: Yeah. 

Participant 1: So, we are allowed to say what we can contribute? 

Experimenter: Sure 

Participant 1; The maximum I can contribute is 20,000 

Participant 4: Right 

Experimenter; We had mentioned it in the instruction sheet. But, once again all of you 
have the same payoff sheet. 

Participant 2: OK. We all have the same rules. 

Experimenter; Except that people are working for different stores. 

Participant 1; Basically, the way I look at it the way we can maximize profits if we go 
ahead and contribute the entire amount. If you look at the payoff sheets. If 
you do end up contributing 0, you can save some cash but, you know. 

Participant 4; You might make more than me on one given turn, but you know we will 
all make the most money... Yeah. 

Participant 3; I am wondering if we alternate the person that would contribute 10 only 
we would have that one increase.. So, it is eight periods. 
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Participant 4: OK. That's a good idea. 

Participant 3: But, I don't know if that will ofifeet the 20,000 that we don't contribute. 

Participant 4: We have eight more periods left and if everybody does that, everybody 
will end up doing that twice. 

Participant 3: So, that's one way we can increase right there. Now, we have to decide on 
periods. Why don't I take 9 and 10? 

Participant 4: Why don't you take 11 and 12 and I will take 13 and 14 and you can take 
15 and 16? We will come out like gangbusters. 

Participant 1: Do we need to meet again? 

Participant 4: Not unless he changes the rules. 

Experimenter: There will be no more changes. 

Chorus of OKs. 
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Simple VCM NC/C 
Market 53 

Total Contribution Trend 

( 7 ) 7 7 7 5 4 4 6  7 8 8 8 8 8 8 8 6  

Before Period 9 

Participant 1: I don't mind putting down 20,000. 

Participant 2: In order to be fair and you know reach the ultimate goal, each of us 
contribute 20,000. 

Participant 3: Yeah, somebody was putting in 10 earlier and.. 

Participant 4: I agree with that- 20,000. 

Participant 2: This is in the best interest of all of us. You know, each of us contributes 
20,000. 

Chorus of OKs. 
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Simple VCM NC/C 
Market 54 

Total Contribution Trend 

( 5 ) 5 3 4 3 2 0 5 4  8 8 8  8 7 8 8 6  

Before Period 9 

Participant 1: OK. This is a Prisoner's Dilemma. Do you guys know what's going on? 
So, if we all put in 20,000 we maximize the profit-

Participant 2: 12.17 

Participant 1: As long as we go down and do that, we maximize the overall profit. 

Participant 2: Sounds good to me. 

Participant 4: Makes sense to me, too. 

Participant 2: We could take actually turns contributing zero. 

Participant 1: But, if you take turns you would still not make as much. 

Participant 4: You would. 

Participant 1: So, we are going to each have two turns of being a defector. 

Participant 4: Even if you put in only 10,000 and the rest put in 20,000 you would get a 
profit of 12.47 which is higher than the profit of 12.17. So, in this round if 
3 put in 20,000 and one puts in 10,000 that person who would put in 
10,000 would get a profit of 12.47 higher than 12.17. 

Participant 2: 12.76 is the highest.. 

Participant 1: I am pretty sure that the best way for each of us to get the most is for us to 
aU put in 20,000 each time. Because the problem is when you get down to 
the end if someone defects then the person we decided would be the 
defectors gets screwed. 
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Participant 4: But, we could try for a couple of rounds.... 

Participant 2: We will try to be honest. 

Participant 1: You are going to get the same thing by doing that. If we all put in 20,000 
then we are all equally staking something in each round. Now, the person 
who decides at the end to put in 10,000 if there is a defector they are the 
ones that get the least amount out of all of us. It works if none of us 
defects. 

Participant 2: No, but if you stricdy agree and if we maintain that we get 12.76. 

Participant 3: That's only the person that doesn't put in... 

Participant 1: The rest of you get less. So, it averages out at the end to be the 12.17 or 
something like that. Maybe it doesn't. Have you figured it out? 

Participant 4: Actually, it is 10.76. You would get a lower average. 

Participant 1: If you put in 20, you get 10.76. You have to take that into consideration. 
So, we are aU going to put in 20,00 then? We are just supposed to discuss 
the first round. Is that it? Every round you discuss, is that what it is? 

Experimenter; Every round you have the option to discuss. 

Chorus of OKs. 
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Before Period 14 

Participant 2: Somebody didn't foflow... 

Participant 1: Once that happens, it is just going to spiral down and we are all going to 
have less profit. So, I am willing to let this one pass. 

Participant 3: I tell you what. It makes sense to defect. 

Participant 1: Of course it does. If we all defect then we all get nothing. 

Participant 3: So, this is like for the store, right? So, you cannot just think of everybody. 
You have your individual store, you want to make the most profit. 

Participant 1: Of course you do. But, if you are looking out for yourself, the rest of us are 
only going to look out for ourselves and you are going to end up with 8 
instead of 12.17. Because I am not going to sit here and pull you along so 
you can have this huge profit and I can't. So, you have to decide whether 
you want to make 12.17 instead of 12.76 or if you want to make 8. I mean 
there are possibilities between the two. But, you know I am not going to 
put in 20,000 and carry your load. Except for, what if the three of us did it 
and she defected? Will that still be better for us? 

Participant 2: In that case, we will make 10.76 and she will make 12.76. 

Participant 3; The thing is that each one gets....even if we defect you still get your profit. 

Participant 1: No, you don't. Not if we all defect. We all get 8.00 which is a lot less than 
12.17. 

Participant 3: Which is less than 12.17. We have 4 more quarters, right? OK- Let's put 
in 20 unless this round one of you all wants to defect and the others can put 
in 20. 
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Participant 4: It is best if we put in 20. 

Participant 1: It is definitely best for us as a group. That maximizes the total amount of 
profit. But, we have to agree on it because if we don't trust one another, 
then we are all going to defect and we are all going to end up at 8. 

Participant 2: I think we should agree. 

Participant 1: I think we should agree, too. 

Participant 3: OK. 

The group did not elect to communicate for the rest of the session. 
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Before Period 9 

Participant 1: Doesn't look like doing anything else- even rotating through- would give 
us any more money than what we were making now. So, as long as we 
agree not to defect on the last move 

Participant 2: Show good faith in future quarters. 

Participant 3: Even if somebody defects on the last move, it is not too much extra to 
move up... 

Participant 1: You would be guaranteeing pretty much. If we can tell that one person 
giving zero, we are all going to give zero and we are all going to lose 
money anyway. 

Participant 2: I won't. 

Chorus of "I Won'f's. 

Participant 1: How if we put together going through the next eight moves and just 
putting down 80 for each one and getting out of here with the maximura. 

Chorus of "That's 6ne". 

Participant 3: The last move does not work too much. If you defect, it is only like 
6,000... 

Participant 4: What does that mean in terms of your payoff? 

Participant 3: Real dollars is that divided by 160,000... It is almost nothing. 

Participant 4: So, we agree not to communicate unless there is a defection somewhere 
along the line? 
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Participant 1: That sounds like a great policy. 

Participant 4: That sound all right? 

Chorus ofYeahs. 



APPENDIX 5.1.2 
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Before Period 1 

Participant 2: Hi! 

Participant 1: I think this advertising launch is great. 

Participant 3: Yeah 

Participant 1: It is a good idea. We should unify our efforts as a whole. 

Participant 3: Yeah, because we need to try to attract more people to the mail Not just 
the local people. It seems like the more money that we contribute to the 
campaign, the more people that are going to come and the more money 
that everybody is going to make. 

Participant 2: But, do we have an unlimited advertising budget? Do we all have the 
same advertising budget? 

Experimenter: All of you have the same payoff sheet and in every period you can 
contribute 0, 10,000 or 20,000. 

Participant 2: We all have the same payoflf sheet and we all have the same options. So, 
we are all reading the same stuff. 

Participant 3: So, in total you can contribute up to 80,000. 

Participant 1: Every time, right? 

Participant 3: When we all do contribute 80,000 we all make a lot more than if we do 
nothing. 
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Participant 1: Right. 

Participant 2; Given the parameters, assuming that we continue to attract the same 
number of new customers and we continue to make the same money-

Participant 1: Well, pretty much we will make money doing this advertising regardless of 
what level you contribute with the exception of one point. Someone will 
make below the average. 

Participant 2: But, the more we pay the better we all do as long as we are all operating on 
the same sheet. Which we are. 

Participant 1: So, what do you think? 

Participant 4 makes the sign that his lips are sealed. 

Laughter. 

Participant 1: OK. 

Participant 2; We have to make decisions every quarter for 16 quarters? 

Experimenter: That's right. 

Participant 3: If we all contribute 20,000 we would all be best off. 

Participant 2: That's the maximum Maximize profits. 

Participant 1: Yeah. But, if someone cannot do that and you are OPEC. They all decided 
that they were willing to charge a certain price and someone charged lower 
and made tons of profit.... So, if everyone agree to contribute 20,000 that is 
one of the benefits. And since one of our stores is not talking it is real hard 
to say. 

Participant 3: It is one of the things firom my MIS course, it is going to force everyone 
down to a comer of making 8 dollars. 

Participant 2: Even if the one who is not talking does not participate, if the three of us 
participate we would maximize our profits. 

Participant 3: Right. We would still make more than now. 
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Participant 2: But, we don't have to like him. 

Laughter-

Participant 1: Yeah, you are right we would maximize our profits. He would just make 
more than we. 

Participant 2; But, we would still be better off with or without him. We are better of 
with him. We wish he would join us. But, even if it is just the three of us, 
we would be better off. 

Participant 1: OK. That's it for now, I guess. 

Choms of OKs. 
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Before Period 2 

Participant 1: Can I stress how important it is for all of us to contribute? 

Laughter.... 

Participant 3: You should have brought a canxorder. 

Addressing Participant 4: What do you think of the campaign? Do you like the 
campaign? 

Participant 1: Is that a Yes. Do you like it? So, Why won't you talk? 

Participant 2: So, basically what we have here is a decision on what we think everyone 
else is going to do. One of them is not talking and we don't seem to have a 
consensus among the other three. It is difficult to run a mall this way. 

Participant 3: We would still make more with a total of 50. 

Participant 2: That's true. But, the one who contributed nothing (if that is the case) made 
more than us. 

Participant 3: Right. 

Participant 2: This is the part where "no physical threats" comes in. 

Participant 1: I guess, we could either not contribute and screw everyone up or just keep 
contributing. And even though someone else is making more than you, we 
will still be making more than you would be making otherwise. 

Participant 2: Although, as usual if one person is a slacker and the other three are putting 
in their full amount that person ends up with more than those responsible. 
I guess that's the story of life. 
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Participant 3: I agree. The question is are you so concerned about someone else getting a 
fteebie that you are willing to sacrifice 

Participant 2: Oh, absolutely not. It is just an interesting commentary. 

Participant 3: Yeah, right 
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Before Period 3 

Laughter 

Participant 2: We are going in the wrong direction. 

Participant 3: Would you like to say anything? 

Participant 1; I pretty much know his strategy. It is obvious. And I won't change mine 
unless he does. That's all I will say for now. 

Laughter. 

Participant 3: I still think it would be a good idea if everybody contributed the 20. 
Because if you look at the payofif sheet. 

Participant 2: If everybody does not do it then the ones who do it lose. 

Participant 1: Actually, it depends on who does it and contributes what. 

Participant 2: But, if two people give 20 and the other two give nothing, then the two 
people who gave 20 make less than if we had no campaign at all. 

Participant 1: No, that's not true. People who put in 20 still get 9.31 compared to just 8. 

Participant 2: I guess I was thinking when you contributed 20 and no one else does. 

Participant 1: Pretty much, the only way you can get screwed is if you contribute 10 or 
20 and nobody else does. 

Participant 2: But, the way to make the most money is to get everybody else to 
contribute 20 and for you to contribute nothing. That's the highest profit 
there is. 
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Participant 1: But, you could sacrifice that and still get 12.17 if everyone contributes 20. 

Participant 2: But, the problem is everyone is not contributing 20 and we are going in the 
direction of everyone contributing nothing. 

Participant 3: But, if three of us contribute 20 

Participant 2: It has not happened yet. We can't even get the three of us to contribute 20. 

Participant 3: Well, it has not happened yet. But, there are 14 more periods left. So, if 
the rest of us would contribute 20 for the remainder, we will all be better 
off. 

Participant 2: But, we need to realize that if the three of us contribute 20 and we agree to 
that and we go back and one of us doesn't, then the person who contributed 
nothing comes out way ahead. 

Experimenter One more minute left. 

Participant 3: But, they come out slightly ahead. 

Participant 2: Actually, a lot ahead. 

Participant 3: They would either make 10.76 or 11.31. They are making 60 cents vs. if it 
continues the way it has been going, everyone is just going to get 8. 

Participant 2: Which is not good 

Participant 3: That's a lot less than. 

Experimenter: Time is up. 
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Before Period 4 

Participant 3: So, what I was starting to say before is if everybody contributes 20... 

Participant 1: Who are you talking about when you say everybody? 

Participant 3: Well, I guess it is just the three of us. 

Participant 2: He is just going to sit here for an hour and a half and write down zeroes. 

Participant 3; I guess. 

Participant 1: Well, he is making tons of money off of our contributions. The theory is 
whether or not you should screw yourself because someone else is making 
more than you. So, go ahead. 

Participant 2: So what I was saying was with the 60,000, the three of us can make 10.76 
each 

Participant 2: which is the best we are going to do. 

Participant 4 excused himself to the rest room. 

Experimenter: You can continue to communicate. He will be back before the session 
ends. 

Participant 1: There is a part of me that wants to screw him over and just always don't 
contribute anything and he will make less. Maybe he will do something 
about it. Maybe that will induce him to... 

Participant 2: I seriously doubt it. I am not convinced that he will do anything about it. 

Participant 1: Well, that means we should always contribute money. 
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Participant 2; Like he said, if each of us gives 20, we are still better off than when each 
of us gives 10 or each of us gives 0. 

Participant 1; You have to understand the incentives here. If two people contribute 20 
and one person gives 10 the total is 50 and the person who gives ten gets 
11.04 and the other person gets 10.04. That gives the incentive for a third 
person to only give 10 or even 0. 

Participant 3: If we keep going this way, eventually we are all going to go down to eight. 

Participant 1; OK... 
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Before Period 5 

Participant 2; MaylDe we should send him to the bathroom again. 

Laughter. 

Participant 2: It worked like it is supposed to. This is real nice. Our maximum was 
12.17. 

Participant I: This is good. Let us keep doing this. 

Participant 2: When we are down to 50 and 40 which is what we consistently were, he 
was not making as much. 

Participant 1: See, you are making more now. 

Participant 2: If we don't do it again though. If it drops to 50 or 40 then he is worse off. 
Once it drops below 60...and we are not going to give him a free ride. 

Participant 3: As long as we all keep contributing that's OK. 

Participant 1: Sounds good. 
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(5) 54487665 62344330 

Before Period 6 

Participant 1: That was good. I still made less money than last time. But.... 

Participant 3: Yeah, me too. It is still better for us than before. 

Participant 2: No talking on the other side of the table. 

Participant 1: If it drops to 60, then we will have to take another strategy next time. 

Participant 3: Yeah, hopefiiUy it won't drop to 60. 

Participant 1: I don't know what else to say. I just want to shoot this person. 

Experimenter: No physical threats please. 

Laughter 
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Before Period 7 

Participant 3: Did you watch the Indians last night? It was a good game. 

Experimenter: Please say it aloud. So, we can understand what you are saying. 

Participant 1: What he is writing is "I don't watch baseball." Do you want to talk about 
any other topic? I don't know what else to say. 

Participant 2: Me neither. 

Participant 3: I think I make more when the total is 60 instead of 50 or 40. 

Participant 2: I agree...If we start contributing 0 then we will all be down to 8. 

Participant 1: Think about it. We are not losing out. The customers are losing out. 

Participant 2: The media is losing out because we are not advertising. Somebody has to 
support the newspapers. 

Participant 1: OK 
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Before Period 8. 

Participant 2; Do we need to keep talking? 

Participant 1: Is this necessary? Maybe, this period is not necessary. 

Participant!; We are done. 



253 

Simple VCM C/NC 

Market 32 

Total Contribution Trend 

(5) 66668888 88888888 

Before Period 1 

Participant 3: I guess we all have the same payofif sheet. 

Participant 2: That's right. 

Participant 3: I guess, we maximize our profits when there is 20,000 put in everybody. 

Participant 2: Yeah. When 20,000 is put in by 3 of the 4. 

Participant 3: Right. So, what we have to do in conclusion is to rotate who will not pay 
the 20,000. And after 16 periods, we all have the equal profits. It will be 
me, Steve and you put in 20 and we will keep twisting like that. 

Participant 2: I agree with that. There is no other way. Even if somebody ends up not 
paying, everybody gets hurt anyway. 

Participant 1: OK. 

Participant 4: Cooperation is definitely in our best interest. 
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Before Period 2 

Participant 1: How is this going to change? 

Participant 2: The only way somebody can end up making more is they cheat. We will 
check between periods. Because you get 12.76 for eight rounds and 10.76 
for the other rounds. Basically, it averages out to around 11.25. That's 
what everybody will get if we continue on this course. 

Participant 2 spends time calculating this out. 

Participant 3: If we continue with this, everybody will make an additional 2 dollars. This 
way your turn to not pay will come up every four times. 

Participant 1: Yeah. 

Participant 4: So, whose tum is it this time? 

Participant 3: Mine and we keep rotating. 

Chorus of OKs. 
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Before Period 3 

Participant 1: There's no way to make more money, right? 

Participant 4: Actually there is. I just figured it out. I don't know if we can now because 
we have gone through two rounds. Basically, if everybody throws in 20, 
we will get 12.17. 

Participant 2 computes the payofife resulting fi-om both plans. 

Participant 2; ...as opposed to an average of about 11.50. 

Participant 4: I think we should have got this to start ofiF with. 

Participant 2: So, basically the only way we can really salvage this if we go one fiill 
round. We will end up making an average of 11.95. This time everybody 
goes in and you stay out; in the next period you stay out and then we all go 
in and put down 20. 
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(5) 66668888 88888888 

Before Period 4 

Participant 3: I think we have the routine. 

Chorus of Yeahs. Let's go and do it 



257 

Simple VCM CTNC 
Market 32 

Total Contribution Trend 

(5) 66668888 88888888 

Before Period 5 

Participant 4: From here on everyone throws in 20 and we wUl do well. 

Participant 2: Like I said.... You guys all put in 20 and I put nothing, I make more. The 
first thing I thought about was that the stake we are talking about is 60 
cents. So, there is no incentive to cheat. 

Participant 4: And if somebody does, the whole system breaks down. 

Participant 3: The system I had earlier if one person does not contribute 20, it eliminates 
one person from the cartel The cost of monitoring was the difference 
between a 12 and a quarter and 11 something. 

Participant 2: Exactly. 

Participant 3: If the incentive was higher, maybe S3 dollars or something. 

Participant 2: Exactly. 

Participant 3: But, for a soda...Cmon. I guess we don't even have to get back to the 
table. 

Participant 4: Unless someone cheats. 

Laughter. 
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Before Period 1 

Participant 2: It is hard to determine exactly what our optimal strategy would be. It 
almost looks like its going to be contributing of20,000 every time which 
will give us a profit of 12.17 each time. 

Participant 4: I agree with that. 

Participant 3: Advertising in every quarter will be definitely required and we should not 
let it go down to zero. What I did notice was customer visits goes down 
each time...you know the amount of increase.. 

Participant 2: It seems like the profit column is what we should focus on. 

Participant 3; The difference between that and total contributions seems to go up 
incrementally. There seem to be no tricks or anything. It also goes up less 
and less. 

Participant 2: Contributing 20,000 would be the appropriate thing to do. 

Participant 4: I would agree with that. 

Participant 1: Me too; 

Chorus of yeahs... 
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Before Period 2 

Participant I: Nobody sold out. 

Participant 2: Everyone takes a deep sigh of relief. Throughout this process, it seems 
like the best thing to do is to cooperate. 

Participant 1: And not be cutthroat. 

Participant 3: And the difference between the two is not that much, it is like 6,000 dollars 
you can gain by shirking. 

Participant 2: But, once one person shirks then we are all down to 8. 

Participant 3: Total contributions would still be 60. 

Participant 2: That would be for that round. What about the next round? 

Participant 3: If three companies did it, it would be zero. 

Participant 2: What I am saying is if someone would start to cheat or shirk what would 
happen is that no one would contribute and we would all be down to eight. 
So, cooperation is definitely our optimal behavior. 

Participant 4; I agree. 

Participant 3: I agree too. 
Participant 1: Yeah. 
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Before Period 6 

Participant 4: I think we should all do our contributions. 

Participant 1: Seriously. We were maximizing profits with 20 every single time. 

Participant 3: I agree. No shirking. 

Chorus of "I Agree"s. 

Participant 3: So, we are still in agreement. 
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Participant 4; So, let's go and do 20,000. The first period somebody does not pay 20,000 
the total will start fluctuating. You may make a profit of 0.3 the first time 
you try it. Do you want a one time profit of600 or do you want to lose 
2000 over the long run? 

Experimenter: Time's up. 
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Before Period 1 

Participant 4: Well, if we can all agree to do 20,000 then we will have a total of 80,000 
we will all get the benefit of 12.17 

Participant 2: No. I would like to pay just 10,000. Still your profits will increase if you 
put 20,000. You will not lose anything. But, I don't know. 

Participant 4: If you put 10,000 you will gain more than the rest of us. 

Participant 2: But, in any case you won't be losing by contributing 20,000 and me 
contributing 10,000. And I have some expenses so ... What do you think? 

Participant 3: I agree. I think we should all contribute 20,000 to maximize everybody's 
profits. Because by your contributing 10,000 what happens is it decrease 
our maximum expected profits fi:om 12.17 to 11:47 increasing yours to 
12.47. 

Participant 4: Which is quite a bit more than what we are making. 

Participant 1: You are not pulling in your weight. 

Participant 2: But, are we paying too much to advertising? Why should I pay more? 

Participant 1: Well, because this is only the first quarter. If you decide you are only 
putting in 10,000, we may decide we are going to put 10,000 next time and 
then youH make less money. 

Participant 2: OK. Let's all go for 20,000 and we each get 12.17. 

Chorus of OKs. 
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Before Period 2 

Participant 2: Can we put another nuiriber when we go back? 

Participant 3: Yeah. Absolutely. That's up to you. 

Participant 2: Well, it looks we all gained and all of us kept our promises. Let's put in 20. 
What do you think? 

Participant!: Yeah. That will work. 

Participant 2: I am convinced that it is a good deal 
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Before Period 3 

Participant 2: It seems like either someone did not pay at all or do people paid 10,000. 
Whoever paid less made some more profit than others. But, overall it 
reduced aU profits. 

Participant 3: True. 

Participant 2: What can we do now? We cannot really help each other by reducing 
profits. It is a very good question. 

Participant 1: I don't think you want to give up completely on trying to cooperate yet. 
We want to do business together for a while. 

Participant 2; I pray that the person who did that will continue doing that-profits out of 
nothing or I may keep putting naore because I don't loose much. But, I feel 
like someone is taking advantage of me This creates a tension. Should I 
punish this person by putting 0 or should I continue to put in 20? I don't 
know. It is a dilemma. 

Participant 1: Is there any advantage to one person making more in one period and 
more.... Can we take turns? 

Participant 3: I figured that out. You make 2 dollars in one period when you give 
nothing. But, you cannot make that up. 

Participant 1: So, you would never be able to regain that.... OK 

Chorus of OKs. 
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Before Period 4 

Participant 4: At least we are all thinking together. 

Participant 2; Good. At least, we know how others are thinking. 

Participant 3; The point is by contributing 20 and obeying mutual trust we all stand to 
gain. This round you could have made 4.17 more than what you made. 
The question is, we have gone through three quarters. We have thirteen 
more quarters to go. Do we maintain this trust or not? That's the decision 
we have to make. If we can all trust each other, we can all maximize 
profits to a greater extent. By not trusting-by contributing 0 when 
everyone else is contributing 20- what you gain is 6000,0.6. Whereas by 
contributing 20, you gain 4.17. The question is, "Do we come up with 
mutual trust for one another for all the four shots and go for 20, launch a 
big campaign and make the biggest profit we can possibly make." 

Participant 4: The firustrating thing is as soon as one person cheats the whole thing breaks 
down. 

Participant 3: Exactly. Suppose there are four quarters. If you consistently make 12.17 
by obeying mutual trust, you stand to make a lot more. Assuming for one 
quarter you cheated, in one quarter you would make 4.76 more than 
everyone else. The next quarter you are going to make a lot less. You 
would make 0.6 more than others. By trusting one another for all the four 
quarters we stand to make 4.17 over what we would normally make. The 
question is if you don't trust somebody. The next period there will be 
mutual distrust among everyone. Whichever way you look at it, by trust 
we stand to gain a lot more over the long run than looking at short gain for 
one period by not trusting others. 

Participant 4: So, now if I put 0. This will create a lot of distrust. It will spiral down to 
zeroes and then we all get 8. So, we should all contribute 20s and once in 
awhile.... We continue. OK. 



The group elected not to communicate before periods 5,6 and 7. 
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Market 35 

Total Contribution Trend 

( 5 ) 8 6 0 8 8 8 7 6  4 4 4  1 4 3  1 0  

Before Period 8 

Participant 2; It seems like somebody is really trying hard. 

Participant 3: Simple logic. Whichever way you look at it, the best you can do if 
everybody else contributes 20 and you contribute 0 which is 12.76. Once 
that happens the next time everybody is going to renege. If everybody 
does 0, you get 8. You will continue to get 8 for the rest of the quarters. 

Participant 2: Why 8? 

Participant 3: Because nobody will contribute anything. 

Participant 1: So, if you had made 12.76 and then 8 you are going to get 20.76 for the 
two. 

Participant 3: Exactly. By all of us putting in 20, we would have got 24.34. There is 
absolutely no logic in doing it this way. You are not only shrinking your 
profits in the long run; maybe you do extremely well in the short run... 
Not only are you shrinking your profits; you are shrinking everybody else's 
profits. Bottom Line.... Let's all put in 20. 

Chorus of Yeahs. 



APPENDIX 5.1.3 
PROVISION POINT VCM NC/C 



270 

Provision Point VCM NC/C 
Market 61 

Total Contribution Trend 

(5) 54535212 87888886 

Before Period 9 

Participant 1: We each put in 10,000. Since we are all going to get 11.34.. 

Participant 2: Well, if you can put 20,000 each, we will all make 12.17. If everybody 
puts 20.. 

Participant 1: Let's all put 20 then. 

Participant 2: Yeah. 

Participant 1: Then it will make up for the 7 dollars that I got.. 

Participant 2: OK? 

Participant 3: Each puts in 20 instead of 10? 

Chorus of OKs. 

Participant 1: Promise? This is real money here. 

Participant 3: OK. So, we agree on 20? 

Participant 2: I think there is no point in cheating. The difference is very small. 

Participant 1: Yeah, it is like 50 cents. 

Participant 3: OK. 



Provision Point VCM NC/C 
Market 61 

Total Contribution Trend 

( 5 ) 5 4 5 3  5 2  1  2  8 7 8 8 8 8 8 6  

Before Period 11 

Participant 1: OK. What are we doing here? 

Participant 4: Who did it? 

Chorus of unconrfortabie noises. 

Participant 2: Do we still agree on each putting in 20,000? 

Chorus of Yeahs. 

Participant 4: As I said, there is no point in cheating. 

Participant 2: We are already agreeing. 

Chorus of OKs. 
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Total Contribution Trend 

(5) 64133562 86862888 

Before Period 9 

Participant 1: I think we each take turns. Three people contribute 20,000 dollars and one 
person contributes nothing and that way we rotate and everybody gets the 
best payoff. 

Participant 2: Only turns out to be eleven. 

Participant 3: Eight. 

Participant 1: We have eight periods? So, we have an opportunity for each of us to get 
the best payoff while the other two people get 10.76. You see what I am 
saying? 

Participant 4: Yeah. But, if we all contributed 20 every time, we would get 12.17 every 
time. 

Participant 2: Can I have the calculator? 

Participant 4: See if what the average works out to and if it beats the 12.17 

Participant 2 calculated the amount. 

Participant 2: We are better ofif if each of us contributes 20,000. 

Participant 3: Each time. 

Participant 2: How about this? When three of us contribute 20,000 and one of us 
contribute 10,000. 

Participant 1: Somebody has to contribute 10,000. 

Participant 2 calculates and concludes that the best option is for the group to rotate 10,000 
dollar contributions. 
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Participant 4: Are we getting any special options between now and the end? 

Experimenter No 

Participant 4: OK. I will take periods 9 and 13 for 20,000. 

Participant 3: I will take periods 10 and 14. For 10,000? 

Participant 4: No. for 20,0001 take 9 and 13. 

Participant 3: Don't three of us have to do 20,000 and only one does 10? 

Participant 4; No, I thought that.... No. You are right. 

Participant 3: Three periods of 20 and one period of 10. 

Participant I: I will take 11 and 15. So, you (Participant 2) get 12 and 16. 

Participant 2 recalculates. Participant 4 helps out. 

Participant 3: How much more time do we have left? 

Experimenter: About 1 minute. 

Participant 2: If we all did 20,000... 

Participant 3: So,we all do 20,000. Less complicated. We don't have to do this again, 
right? 

Participant 2; WelL 

Participant 4: This is a cartel. So, the only way the cartel stays together is if there is no 
cheating- Rob. 

Chorus of laughs... 
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(5)64 133562 86862888 

Before Period 10 

Participant 3: Guilt is all over your face. 

Participant 4: Who busted the cartel? 

Participant 1: Look. Whoever is doing it, it is going to bring everybody else down and 
we are all going to end up at 8. Don't be stupid. It is going to bring 
everything down. 

Participant 2: Was it you? 

Participant 4: I think Mike is doing it. 

Participant 1: That's my feeling on it. Once it happens, it is going to flow down and we 
are all going to make less. 

Participant 3: Plus, we lose our trust. 

Participant 4: So, who cheated? 

Participant 2: 20. 

Participant 2 puts his hand on the table and Participant 3 puts her hand on him. 

Participant 1: You weren't in for a pact before. 

Participant 2: I didn't know about you. 

Participant 4: But, now. Final profits are calculated based off our total profits.. 

Experimenter: Yeah, total fi-om 1 to 16. 

Participant 4: Less our contributions, though. 
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Participant 3: That's factored in there already. 

Experimenter: That's the bottom line. 
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Total Contribution Trend 

(5)64 1 33562 868628 88 

Before Period 13 

Experimenter's Note: 
One person in the group had defected before this period. This led to severe tension among 
group members right from the start. 

Participant 4: You shake on something. Somebody goes and doesn't do it. I for one, I 
wasn't brought up that way. I shook on something and I smck to it. I am 
serious. That's all I have to say. 

Participant 1: We are all going to end up losing money. 

Experimenter; Why don't you sit down? 

Participant 1: As we go through more and more periods, there is a propensity for 
someone to shirk it. 

Participant 3: I don't understand why we can only get one period trusting each other. 

Participant 4: I think it is this person's strategy. This person gets everybody to agree on 
something and then he goes one period and then ducks out the next period. 
I shook on something. So, I am in for 20 and I don't... 

Participant 1: Let's devise a new strategy because this is not working. 

Participant 4: Obviously, there is one person who cannot be trusted in the group. So, I 
don't think any strategy is going to work. 

Participant 1: OK. 

Participants: So, we bail and go on our own now? 
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Participant 2: I am going to continue putting 20. If we all put in 20, we are all going to 
make more. Period. 

Participant 4: We have heard this, ad nauseam. 

Participant 2: It does work. 

Participant 1: In theory, it works. 

Participant 3: If you are not the one putting in nothing.... 

Participant 2: Look at it this way. Ifyou continue to put in nothing, you are going to 
make less in the long run also. I mean you may make money in the short 
run. But, long run you are not going to... You are going to come out a 
loser. 

Participant 4: So, the cheater asks everybody to put in 20 and then turns around puts in 0. 

Participant 3: Which eventually is going to make everyone put in zero and we all lose. 

Participant 4: I see the strategy... I just cannot believe we shook on something and 
somebody... 

Participant 2: But, there is no guarantee you are going to come up better off even if you 
make everybody come up with a total of 60 and you put in 0. In the long 
run, if this breaks down one more time we are alL.. You are not going to 
make any more by doing it. 

Participant 4: I thought we agreed that if we all put in 20 every time. 

Participant 2: Exactly. I am just going to explain to the person who is not putting in 20 
that they are not going to come out ahead. They are going to make more 
money doing it our way... 

Participant I; Let's try one period everyone putting in 20. If it doesn't work, then we are 
on our own. 

Participant 4: I know it is not going to work because this person is taking the same 
strategy. Everybody is thinking that we are all going to put in 20 and then 
the very next period the person puts in 0 and he makes all the profit and 
everybody else takes a short in the shots. 
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Participant 1: Let's go on our own then. 

Participant 2: How about this? If it happens one more time, it is a given that people are 
just going to bag it also. If this person wants to play this game one more 
time.... 

Participant 3: If that ends up being two periods, though... 

Participant 4: Well, I just think someone cannot be trusted. 

Participant 2: Well, I am going to continue to put in 20. 

Participant 3: I think we ought to give this person a chance to reform. 

Participant 4: I am on my own. 

Participant 4 storms away from the discussion table and returns to his desk. 

Participant 1: I second that. 

Participant 3: OK. 
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Before Period 14 

Participant 2: You walk away from the table. Now, you want to.... 

Participant 3: This is silly. I mean, if we are all going to do nothing then we are not 
going to make anything. 

Participant 4: That's right. But, obviously handshakes aren't good enough for this group. 
You know, people's words aren't good enough. They don't mean anything. 

Participant 3: Even if there are three people that can be trusted, three people are making 
out better. We do 10 each for the next three periods. 

Participant 1: Well, look at the downside.. Someone's going to break down. 

Participant 4: Someone will break down because that person will continue to kneecap the 
rest of the group. 

Participant 3: The rest of us are still better off if we went on our own. 

Participant 4: We just have to concede the fact that the cheater in the group is going to 
make more money. So... 

Participant 3: If we going to sit here and fight it on principle then we are all going to 
lose. 

Participant 4: I understand that. 

Participant 1: But, I would rather make 10.76 than 8. 

Participant 4: You have my word that I will do whatever the group decides to do for the 
remaining three periods. So, what we decide to do? 



Chorus of "20 each". 

Participant 3: Are you sure we cannot use that physical threat thing? 
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Provision Point VCM NC/C 
Market 63 

Total Contribution Trend 

(5)6565 14 12 88642533 

Before Period 9 

Participant 1: My suggestion is if we contribute 1 at least, we make a profit of 10.31-
each of us. So, at least we should put in 1, instead of coming down to 0 
and not making the ad campaign. 

Participant 2: My suggestion is that we put in 2. Then, if we all do it then we are going 
to be making 12.17. If less than all of us do that, then we are making 
between....Well, we will most likely be up above 10. Looks like it is best 
for us overall if we all put in 20. But, if one person screws us over then 
they will make out for the time being. Then it will kind of go downhilL.. 
You know what I am saying. 

I agree. I think we should shoot for 20. 

The difference between 8 and 12 dollars for the experiment. So, it is not 
very big. 

The profit is high...If you can get it. 

So, probably we should choose between 10 and 20. Something like it. 

The minute that anyone of us decides not to put in 20 thought, it is going to 
make the whole system falL So, we all need to make sure that we do that. 

Because those putting in 20 are not going to get the same amount that are 
throwing in 10, though? 

But, if everybody sticks to 20- it just ends at 80 right. We get 80 every 
time. 

Participant 3: 

Participant 4: 

Participant 3: 

Participant 1: 

Participant 4: 

Participant 2: 

Participant 3: 

Participant 2: Yeah. It maximizes everyone's profit as long as we all stay there. 
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Participant 4: The only incentive anybody has not to put in 20 is if they are the only ones 
who does not put in 20. If they put in 10 or they put in 0, then everybody 
else loses. But, if two people do it, they lose too. They are still not 
making 12.17. Let's stick to 20,000 and we will be right. There would be 
lot more incentive if there are 120 dollars than 12 dollars. 

Chorus of Yeahs. 
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Before Period 11 

Participant 3: I feel there is no fim in putting in 20 every time. I mean, we are just 
ending at 80. So, I think we should have the option of.... Have a 
minimum and then choose between 10 and 20. I mean, we could have 
done sixteen 20s and then.. 

Participant 2: If we all choose 10s then we get 10.31. It is just a matter of cents. 

Participant 3: If we all do 10, then we might as well do 20s. That's not the point. I 
mean, basically the idea is... The purpose is lost if all of us keep 
contributing 20. So, I think we should take a decision on 10 or 20 on each 
individual runs. 

Participant 1: But, you can make more profit... 

Participant 3: But, if everybody else contributes 10 and you contribute 20 you get a 
greater profit than others, right. 

Participant 2: No, less. 

Participant 3: No, if everybody else contributes 20 and you contribute 10 you get a 
greater profit than others, right. 

Participant 2: Only if you are the only one. 

Participant 3: So, we will let it be a game. It is supposed to be fun, right. What's the 
point contributing 20... 

Participant 2: Well, it is never fim to lose money. Let's just put this into perspective. If it 
was 12,000 instead of 12, then we would need to be playing around with... 
I mean. We are all going to wind up lose money. 
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Participant 3: What is the fun in it? 

Participant 4: You make more profits with that. 

Participant 1: If you were a business owner... 

Participant 2: I would prefer to have my choice. So, I would like to take the freedom of 
whatever I want to. But, I can probably give the assurance that I would not 
giveO. 

Participant 3: That's the point. If we can all agree to do 20 and you stiU have the choice 
to do whatever you want... 

Participant 2: If I have the freedom, even you have the freedom-

Participant 3: Exactly. I mean, I thought about it. It is just that the only way it is going 
to work is if you are the only one that chooses not do that. It is only a 
difference between 10 dollars and 11 dollars. 

Participant 2: OK. 
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(5)6565 14 12 88642533 

Before Period 12 

Participant 3: So, you have more flin? 

Participant 2: Yeah. 

Laughter. 

Participant 2: Actually, no. 

Participant 3: I think so, too. It is the difference between having the extra money to go 
get a Coke as you leave here. 

Participant 4: We should do that. To get more profits.. 

Participant 2: No. I prefer to stick it this way. 

Participant 3: Of course, because you made more money last time. 

Participant 2: No. OK. Anyway.. 

Participant 1: Everybody always has the choice of doing...even if we agree to do 20.. 
You still have the choice to do what you want to do. It is just that it is best 
for everybody if we stick to 20. It is best for you personally if the rest of 
us stick to 20 and you go- 0. 

Participant 4: What about- one time we agree and one time you are on your own. 

Participant 2: Let's have a minimum and then it is either 10 or 20. Something like that. 
Every time, we have a campaign. Each of us contributes 10. 

Participant 3: Well, if we do that everybody is going to put in 10 and it is going to be 
10.31 rather than 12.17. 
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Participant 2: But, if somebody has to... 

Participant 3: I mean I will just loose. I may just go to 0 and then I will be winning and 
you guys will be losing. It is best for all of us if we stick to 20. 

Participant 4: Yeah, it is. Let us try this time for 20. 

Participants: We can still say 20 and you can do whatever you want. I don't know. It is 
up to you. 

Participant 2: I prefer not to go for the 20. 

Qiorus of OKs. 
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(5)6565 14 12 88642533 

Before Period 14 

Participant 3: How is everybody doing? Think we should go back to donating 20? 

Participant 4: Yeah, I think so. Because we are losing. 

Participant 2; Yeah. OK. 

Participant 4: Yeah? 
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(5)6565 14 12 88642533 

Before Period 15 

Participant 3: We got to have another plan. 

Participant 2: Yeah. What happened to the plan? Now, that we are agreeing on that. 
Let's stick to the "not 20" strategy. Let us take the freedom of choice. We 
can do whatever we want. 

Participant 3: We can always do whatever we want. Whether we want to collaborate or 
not. 

Participant 2: At least two of us defaulted on the last time. So, I don't think there is any 
point in trying to stick to 20. So, let's forget it. 

Participant 4: I suggest that we can get 20 and... We have two more chances. So, we can 
nnore money if we can agree on this. 

Participant 2: But, there is no guarantee that somebody will agree. What is the guarantee 
that the next time the two will agree? In that case, I agree. It is the like the 
last time, right? I mean, I can default. That's the way I will agree. It will 
just be like last time. 
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(5)6565 14 12 88642533 

Before Period 16 

Participants: We are all losing money. We have got one more round. The best you can 
make is 12.76, that's if everybody donates 20 and one person doesn't 
donate anything. So, if we all donate 20 then we will get the highest 
returns. What do you guys think? Just like the last two times, if someone 
drops out..what is the fim of the game? 

Participant 2: You are good. You are pretty good at this. 

Participant 4: So, we are going to put in 20? 

Participant 3: So, you want to collaborate on this one. 

Participant 4: Are you sure? because... 

Chorus ofYeahs. 

Participant 3: So, we are sticking with 20s? I say we stick with 20s. 

Chorus of OKs. 
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Before Period 9 

Participant 1: It seems like this is an issue of trust. The only decisions we can come to is 
10,000 or 20,000. 

Participant 2: Most profit is when everybody puts in 20.. 

Participant 3: My proposal is that I put in 20,000 dollars every time. The minute 
somebody does not, my contribution goes down to 0. 

Participant 4: For the next time and then we try it again. 

Participant 3: No, it is either the next round all of us put in 20. Next period if it goes 
down, I am going to zero and it is going to be zero for the rest of the game. 

Participant 4: All right. So, let's not just meet again until somebody wants to 
discuss..Otherwise, we just continue with 80,000 for the rest of the 
quarters. 

Participant 3: So, we all agree. If one person breaks it, everybody goes to 0. 

Chorus of OKs. 
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Before Period 9 

Participant 1: What I think is that, the maximum you can get is everybody puts in 20 and 
one person puts in 0. But, then that would not con^nsate for everybody 
else, because there is a deviation of 2. But, if everybody does 20 and one 
person put in 10, the difference is between 11.47 and 12.76,1 believe. So, 
if we go around clockwise like 10-20-20-20 then 20-10-20-20... Every 
single tinae you rotate it clockwise, we will all come out higher and we 
would all be equal. 

Participant 2: Makes sense. I want to look at the numbers. 

Participant 2 calculates the two options. 

Participant 2: 12.17 multiplied by 8 works out to be a much larger number. 

Participant 3: So, the issue if anyone cheats... 

Participant 2: I guess you have to trust each other. 

Participant 1: Wait. What was your answer? Because mine is 93.76 doing it my way. 

Participant 2: If everyone puts in 20 every single time, you get 97. 

Participant 1: Right. 

Participant 3: Obviously, on the 16th none of us is going to put in any money. That's 
just.... 

Participant 2: If any of us reneges on this commitment then typically next time around, 
we are not going to come to any decision at alL So, everyone is going to 
lose. So, it is the question of you winning one period... 

Participant 1: Yeah. Soon as one person deviates... It wiU puU the whole structure down. 



Participant 2: 

Participant 1: 

Participant 2: 
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Yeah. Think about it. You will win big for one quarter and then lose for 
seven others. 

So, we might as well cooperate. 

What say, we curtail this real fast and just fill out all eight with 2 apiece 
and I will buy you guys a beer. 



Provision Point VCM NC/C 
Market 65 

Total Contribution Trend 

( 7 ) 5 5 6 4 6 4 2 6  8 8 8 8 8 8 8 8  

Before Period 16 

Participant 2: Let's sign up for the next hour, too. 

Participant 4: This thing is scheduled for until 5, right? So, if we finish early.. 

Experimenter: Yeah, that's it. We will end early. 

Participant 1: So, everybody come on. 

APPENDIX 5.1.4 
PROVISION POINT VCM C/NC 
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(7) 88888788 88878766 

Before Period 1 

Participant 3: 

Participant 2: 

Participant 4: 

Participant 1: 

Participant 3: 

Chorus ofYeahs... 

Participant 3: 

Participant 1: 

Participant 3: 

Participant 2: 

Participant 3: 

Participant 2: 

Participant 3: 

Participant 4: 

Hi! lam*. 

I'm*. 

I'm*. 

I'm*. 

Do we all have the same payofife? 

It is always in our best interest to contribute 20,000 
every time. 

That's our maximum payoff? 

I don't see a problem doing that. 

Wait, my max. is over here at 12.76 

Well, that's my max. too but then we cannot reach that. 

Well, that's true. You can somehow contrive to reach 
that.... 

I doubt if we can agree to that. 

If you don't contribute and others contribute you get 
th .̂ 

Participant 3: So, actually we don't want that to happen. 
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Participant 4; I think everybody must contribute 20,000 all the time. 

Participant 3: The hardest part is how are we going to agree on the last 
round. We all are going to say we going to do that and 
then in the last period everyone bails... 

Participant 1: Once you know what you have chalked up.... 

Participant 3: Yeah....we all are going to say we agree and then one of 
us bails... Ifoneofus bails on the last round If you or 
any of us then one of us would get 12.76 and the rest of 
us would get only 10.76. If I were to bail, I would get 
12.76 and those who contribute 10.76. 

Participant 4: If nobody contributes nobody would get 
anything Right? 

Participant 2: What's this last column...Never mind. 

Participant 3: So, we are all going to agree to contribute 20,000. 
Build some trust for the last round and hopefully we can 
hold together then too. 

Participant 1: Sounds good to me... 

Participant 4: We must all contribute...Because if nobody contributes 
we all lose. 

Participant 3: You ready? Let's do it. 

The group elected not to communicate for the rest of the periods. When 
the contribution dropped to 70,000, there was some hesitation and then 
one person remarked "the person who did it will not admit to it So, 
what's the point?" After that, the group did not go back to 
communicate. 
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Before Period 1 

Participant 1: Here's nty suggestion. Why doesn't one person do 0 and 
the other persons do 20? 

Participant 2: That's a good idea except that once you are back at your 
table, you are on your own. Nobody knows whether 
you have done it or not. 

Participant 4: But, there is nothing to be gained if a campaign is not 
conducted. 

Participant 2: Right. You have to have a campaign. But, there is no 
commitment. I mean, you can make a verbal 
commitment and you can go and do whatever you want 
there. 

Participant 4: But, it is not in your interest to not adhere to the 
commitment. 

Participant 1: After couple of quarters, we can figure out that people 
are cheating. 

Participant 2; Let's assume that people will cheat. 

Participant 1: Uh-huh. So, we can start with the assumption that 
people won't cheat. Go back. Rgure out the total 
contribution. If it is not working out then maybe we can 
change. 

Participant 2: We need 40 to begin with- Without that we are all sunk. 

Participant 3: If we just agree that everybody does 10,... 
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Participant 2: 

Participant 3: 

Participant 4: 

Participant 3: 

Participant 1: 

Participant 4: 

Participant 3: 

Experimenter: 

Participant 1: 

Participant 4: 

Participant 2: 

Participant 4: 

Participant 1: 

It is easier than 0. Instead we can make a commitment 
of 10 or better. 

What is the marginal improvement if everybody flipped 
over 10 instead of 0? 10.31 

My suggestion would be that we just bid 20 each. 
Regardless. Everybody wins and we make the 
maximum profit. Because this 12.17 is less than only 
two other numbers, 12.47 and 12.76. 

As long as everybody maintains...everybody makes a 
positive compliance. 

I guess it is easy to check if 80 came up or not. 

It is in everybody's interest. Because we are not 
competing with each other... You don't gain anything 
by making other people's profit less. See what I am 
saying? So, if you act not on trust then people will opt 
out and everything will fizzle out. But, if you act on 
trust we win all win making 12.17 in all quarters. 

The key question is if we are getting paid in American 
or Canadian dollars? 

You will be paid in American dollars. 

The problem is you have to make sure everybody 
contributes...She is just asking what about the 12.76? 

Because when everybody is doing the same, we are all 
pretty much making the maximum profit. 

There are sixteen quarters. We can take turns and 
everybody would get the same turn. 

Somebody is going to get strategic at the end. 

The point is with 12.17, it is easy to cheat. 
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Experimenter: 

Participant 4: 

Participant 3: 

Participant 1: 

Participant 4: 

Participant 3: 

Participant 2: 

Participant 3: 

One more minute, guys. 

I just say, let's stick to 20 each and no more discussions. 
We don't have to have more discussions. 

That's one strategy. The other strategy is one person 
does the first four, somebody does the next four... 

No.. Let's do one at a time. Otherwise, last four you can 
cheat. 

Let's all put in 20 and not be too greedy. It is a safe 
policy. 

If you take turns, you would... 

Yeah. Let's take turns... You be number 1,2,3 and 4. 

And the definition of 1 is you put in 20. 

1 
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Provision Point VCM CTNC 
Market 42 

Total Contribution Trend 

( 6 ) 6 8 8 8 8 8 8 8  8 8 8 8 8 8 8 8  

Before Period 2 

Participant 1: 

Participant 2: 

Participant 4: 

Participant 3: 

Participant 4: 

Participant 1: 

Participant 2; 

Chorus of No! 

Participant 4 calculates the two options. 

Participant 4: So, we should start right now and stick to 20s. The 
thing is if we go with the rounds, one of us will make 
12.76 in one and.... It is better if we start right now. 
So, let us start right now. 

Participant 2; Let me check this out. OK. So, this is still better. 

The average is worse over sixteen quarters this way 
instead of putting in all 20s. 

I know. But, since we made the commitment you made 
the money. Let's do the four and then we go back to 20 
each. That's good. 

Do you think that is more beneficial or do we benefit 
more by switching to this. 

We are going to equalize it out. We are going to go 
three more rounds and we are going to flip who doesn't. 

What I am saying is it does not matter if you make a 
little more. Let us worry about us making more. So, 
what I am saying is if we go with 20 each... 

Why don't we do it from period 2 itself? 

Are we not competing with each other? 
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Participant 4: OK. So, we are going to 20 each for all the rounds. 

Chorus of OKs. 
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Provision Point VCM C/NC 

Market 43 

Total Contribution Trend 

(6) 88888888 88888888 

Before Period 1 

Participant 1: 

Participant 2: 

Participant 3: 

Participant 4: 

Participant 3: 

Participant 1: 

Participant 4; 

Participant 2: 

Participant 4: 

So, what should we do? 

It seems to me like that we want to maximize our 
profits. 

This is the highest.... 

This is the highest, but that means that you are only 
contributing 10,000 and everybody else is contributing 
20,000. 

This one here you are contributing nothing. 

We want to maximize profits but we want to cooperate. 
Right? 

If you want to make everyone happy, that's the way to 
go. 

What we can do though is to take turns. We will have 4 
turns with no contribution. 

When that person makes $12.47, then everybody else 
makes $11.47. If he makes $12.17 then it will be better 
for everybody. 

Participant 2: We can calculate this. 
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Participant 4: Just look at tliis. The potential loss for a person 
contributing 20,000 if somebody only contributes 
10,000 is 12.17-11.47 which is 60 cents. The person 
who contributes 10,000 makes more money rather than 
contributing 20,000 is only 50 cents up. But, in the long 
run that means you will have a loss. 

Participant 2: What? 

Participant 1: He is trying to calculate when people take turns.... 

Participant 2; So, these are the two figures we have to look at. 

Participant 3: That will be our total profit if we all contribute 20,000... 

Participant 2: If we take turns our average is 11.26. So, if we don't 
take turns we will make 12.17. So, it is better, right. 

Participant 2 confirms Participant 4's calculations. 

Participant 1: So, we all put in 20? 

Participant 3: So, this is the way we can make the most profit? 

Participant 4: Yes. If nobody cheats. 

Chorus of Yeahs. 

Participant 2: 

Participant 4: 

Experimenten 

Participant 4: 

Chorus of OKs. 

It is called the Prisoner's Dilemma. 

If somebody starts to cheat then it is a different story. Is 
our time up? 

You have thirty seconds left. 

OK. So, for the first one let us go ahead and put in 
20,000 each. 
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Provision Point VCM C/NC 
Market 43 

Total Contribution Trend 

(6) 88888888 88888888 

Before Period 2 

Participant 4: So, let's do the same thing. 

Participant 1: Let's make sure. 

Participant 4: Let's do the same thing. Let's put in 20,000 

Participant 1: If somebody starts to cheat, then we will have a 
different story. 

Participant 2: I checked out even if we pay 10,000 in turns this is 
better. 

Participant 1: So, you want to discuss some more. 

Participant 4: No... 

Participant 2: So, for the rest of the session let us do the same thing. 
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Provision Point VCM C/NC 
Market 44 

Total Contribution Trend 
(5) 88788888 88888666 

Before Period 1 

Participant I: 

Participant 2: 

Participant 4: 

Participant 2: 

Participant 3: 

Participant 2: 

Participant 3: 

Participant 4: 

Participant 1: 

Participant 2: 

Participant 3: 

OK. I think we should all contribute 20,000 each time. 
I did in the practice period and I bet each of you did 
10,000. 

I did 20. It is in our best interest to all contribute. But, 
isn't this a Prisoner's Dilemma where each... 

Free-rider.. 

Yeah, exactly. 

If you see 12.76 is the biggest profit you can ever get. 

But, so if you all said you were going to do 20,000. 

We have sixteen rounds in alL OK? So, we have to 
divide that in such a way that we share the 12.76 every 
time. 

No, No... That's when somebody contributes 0. If we 
all contribute 20,000 every time, that's what we get 
every time. 

We maximize our joint outcome.. 

Only if everybody goes back and fills out 20,000. I 
mean we all understand which game we are playing, 
right? 

For every round, you suggest that we keep on 
contributing 20,000. No. That might not be the most 
profitable. 
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Participant 1: Sure it wilL 

Participants: Why don't we take turns and come to 12.76. 

Participant 1: But, we all don't get 12.76 

Participant 3: But, you get 10.76, right? You get 10.76 in half the 
rounds, Le. in eight rounds you get 10.76 and in the 
other... Can I have a calculator? 

Participant 2: But, if we all consistently did 20,000 we would all get 
12.17. 

Participant 3: OK. I will calculate... We will decide who will put in 
zeroes in what round. 

Participant 2: And then we will shake on it. This is a contract. 

Participant 1: Can we get a written contract? 

Participant 3: 204.16 if my strategy works. 

Participant 1: That should be a 4. Because you are only going to get 
suckered four times, right? 

Participants: This is the best strategy. That we all contribute 20,000. 

Chorus of "Fll do it."s. 

Participant 1: Try it for a round 

Participant 2: Ohhhhhhh.... I can tell we are going to have problems. 

Participant 1: That way if you guys defect.. 

Participant 2: We will know immediately if so doesn't and then we 
will all have to reconvene and figure out something. 
Does that sound good to you? 



Participant 3; 

Participant 1: 

Participant 2: 

Let me calculate this again. OK. So, we go for this. 

Remember don't screw us because you are going to get 
retribution and I suggest we not meet again unless we 
have a problem with it. That way we can minimize our 
timeas welL 

Time is money. 
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Provision Point VCM C/NC 
Market 44 

Total Contribution Trend 
(5) 88788888 88888666 

Before Period 4 

Participant 1: 

Participant 2: 

Participant 4: 

Participant 1: 

Participant 3: 

Participant 1: 

Participant 3: 

Participant 1; 

Participant 3: 

Participant 2: 

Participant 3: 

We got a good start. 

It did not last long. I thought this was just going to 
happen on 16 when it would be zero zero zero.. 

Rfteen if you go one round ahead. 

I am going to continue to do 20,000 even on the last 
round and I know I should get screwed in the last round. 

But, you will lose. So, why don't we go once in four 
rounds? 

Well, next time it drops down below 80,1 am just going 
to 10 for the rest of the time. 

No, if you go to 10? 

Next time anybody screws around with the total, I am 
just going to drop mine to 10. 

But, you are going to lose if you put 10. 

We are all going to lose if anybody goes below 20. 
Because all going at 20, we were doing really well. We 
were maximizing all of our profits. But, somebody 
went below 20. 

I am going to randomize between... Assimiing others 
are going to contribute 20,1 am going to randomize 
between 10 and 20. 

Participant 2: So, you are going to take advantage of the fact that we 
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alL. 

Participant 3: But, you might not. 

Participant 2: But, then if he decides to take advantage of the fact that 
we are saying that we are just going to do 20. There is 
the potential there for us all to not get anything because 
if you get 10... 

Participant 1: If you look at the payoff page, your possible gain is so 
little and your expected gain is negative. I guarantee 
you that I will drop to 10 next time. 

Participant 2: If we all just did consistently at 20, we would know 
what we are all getting. 

Participant 3; OK. OK. I realize that now. 

Participant 4: Even if they are two defectors, you still come out ahead 
with 20. 

Participant 2: But then he is saying he is automatically going down to 
10 

Participant 1: Right. Somebody else defects, I defect... 

Participant 2: So, there are the two who get the gain from me 
consistently paying 20. ImeaiL.. 

Participant 4: But, you still come out ahead. 

Participant 3: If two people put 10 then the guys who put 10 are also 
gone. They are dead. It is just that one guy has to put 
10... 

Participant 4: We can use it for punishment and.... 

Participant 2: Or we can call agree... 
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Participant 1: Once defection occurs, we will all drop down and we 
will all lose. 

Participant 3: We can go for the first twelve rounds or something with 
20 each- After that we have to defect if we want to see 
any change..If you want to maximize your profit. 

Participant 4: If you want to maximize profit, everybody stays at 20. 

Participant 3: Throughout? 

Participant 4: You stay right here, you get 16 times 12. Every time 
you defect, one round you will get a bonus of 0.6 

Participant 1: It is hardly... I mean it is cents. It is pennies. 

Participant 2: The risk is so much greater if we all start defecting. 

Participant 4: We agreed that to begin with- Did not happen. 

Participant 1: We did OK. 

Participant 2: We can try again or we can decide the last four are 
going to be a firee for all and we can see what happens. 
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Provision Point VCM C/NC 
Market 45 

Total Contribution Trend 
( 4 ) 8 8 8 8 8 8 8 8  8 8 8 8 8 8 8 6  

Before Period 1 

Participant 1: 

Participant 2: 

Participant 1: 

Participant 2: 

Participant 3: 

Participant 2: 

Hi! The way I see it is the top profit we can make is 
when we total.. The top profit we can make is 12.76. 
But, someone would have to be contributing 0. I don't 
know if one of us make the contribution of zero while 
the others are making money. We have to define an 
obvious even plane where we are all contributing and 
are making a higher profit. Anyone have any 
suggestions? 

If we all contribute 10,000 each round, we all make the 
same money. 

So, why not all give 20,000 each and then we will have 
a profit of 12.17 as opposed to 7? 

We will have to guarantee that we are all going to do 
20,000 each round. 

If you have one firee-loader, the one makes more than 
the other. It is kind of diabolic. 

If we agree to all putting in 20,000 we will come out 
ahead. 

Participant 3: And soon as someone doesn't, "let the games begin", 

chorus of "Right"s. 

Participant 2: Then you have a fluctuation and don't know who has 
put in what amount and that drives it up and down. 
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Participant 1; So, my theory is that we all stay at 20. The purpose of 
this game is to make us self destruct. So, if we all stay 
at 20, we will be making a good profit. 

Chorus ofYeahs. 

Experimenter's Note: Participant 4 did not speak during the entire 
session. 

The group did not communicate before period 2. 
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Provision Point VCM C/NC 
Marlcet 45 

Total Contribution Trend 
( 4 ) 8 8 8 8 8 8 8 8  8 8 8 8 8 8 8 6  

Before Period 4 

Participant 1: 

Participant 2: 

Participant 4: 

Participant 3: 

Participant 4: 

Participant 3: 

Participant 1: 

Participant 3: 

Participant 1: 

Participant 3: 

Participant 2: 

Since trust has been put on the table and the cards are 
laid out, if we rotate every period with two people 
putting zero. One putting in zero, we would get a profit 
of 12.76 and if we alternate each round.... 

Since we have been showing no fiw-loading and no 
real competitiveness to undercut each other... 

We will have to go one more round. So, each of us 
would get two rounds of the 12.76. 

Did you do the math to make sure that... 

How does this work out to more profit? Why not stick 
to 12.17? 

I cannot do math. But, did you check it out? 

If we stay at the pace we are going, we would each 
conoe up with 97.36. Now, if we do it the other 
way...You are saying we rotate in what way... 

Six rounds where you did 10.76. 

What are we rotating? 

Who puts in 0. 

(after calculating) 90. What did we have before? 97. 

So, we are still looking at the other way as being the 
profit maximizing... 



Chorus of "so, we keep going". 

Participant 4: It was a good thought. 
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