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ABSTRACT

Extending and combining concepts from consumer surplus of product availability and personalization strategies under privacy concern we made a model to comprehend and justify the reasons for the increase in the spending on online advertisements. We inductively found that with higher capability to sell increased product variety online and with high consumer utility from personalized services, investment in online advertisement will rise with a greater exponential slope and reach the saturation point much later than with lower levels of consumer utility and product variety.  First, we linked online advertisement with technology adoption, by using decision-theoretic model to understand the probabilistic outcomes of when a firm decides to wait and observe and when it decides to adopt. Then we tried to comprehend the implications of consumer utility through personalized services and the compensating variance through increased product variety. Considering, that Internet adoption like most technology adoption will follow an S-curve we inductively concluded, along with attached evidences, that spending in online advertisements will follow the same path. The slope, inflection point and the saturation point of the curve will depend on the ability to increase consumer utility through personalization and the consumer variance with increased product variety.  Combining the concepts we also stated that a firm is more likely to adopt online advertisement as a media for marketing if these two features are optimized. 
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1. INTRODUCTION

Clearly, more and more companies are using the Internet to advertise their products and services. Management consultancy firms, research firms are predicting a continued increase in the trend. Most studies
 covered in popular press, academic journals and business periodicals implicitly associated this trend with technological advances associated with the Internet. Also there have been studies on explaining the operational efficiency of Internet as opposed to the other media. Our search revealed almost no studies that either could statistically show that these factors led to the observed increase, or show any increased benefits that consumers feel attracted to online ads as opposed to traditional media. The projection of considerable future investment in online advertisements despite the criticism on banner ads, which still acts as the most important form of online advertisements, led us to delve deeper into the issue. We thought that online advertisements might offer something greater than what banner ads do. Based on our intuition and a review of existing literature we comprehended that the projected increase on online advertisements is based on the implicit recognition of Internet has a greater capability to directly reach customers, where advertisements can results in purchase intent. In addition we also came to know of how Internet market decreases price of products by introducing new kinds of products. 
The main contribution of this paper would be to understand trends in the investments on online advertisements from the standpoint of consumer utility through personalized services and consumer surplus through increased product variety that could be sold through online channels.  Having a good understanding of these two factors would significantly help companies and researchers to project the investments on and utilization of online advertisements. Following this introduction we give a brief account to the current literature in section 2 followed by the model in section 3, conclusions and recommendations in section 4 and limitations and future research in section 5. 

We begin our model in section 3.1 by linking online advertisement with technology adoption, by using decision-theoretic model (Jensen, 1982) to understand the probabilistic outcomes of when a firm decides to wait and observe and when it decides to adopt.  In our paper we concentrated on two aspects that have gained significant attention in academics, but still remained isolated from the standpoint of explaining their significance in the increased spending on online advertisements. First, in section 3.3 we studied Challappa and Shivendu’s (2006) working paper on consumer utility through personalized services. It is found that there is an optimum level of personalization service that leads to maximum utility. Deviation from this optimum value decreases the consumer utility level. Secondly, in section 3.4 we referenced Brynjolfsson, Smith and Hu (2003) to understand consumer surplus from increased product variety through online markets. They showed that increased product variety is valued 7.3 times to 10 times more than increased operational efficiency of online channels. Integrating evidences of research conducted by Forbes (2002), and Shuster, (1998) we concluded, in section 3.5 than online advertisement is a subset of Internet adoption that follows an S-curve. Following this in section 3.6, we extended concepts from S-curve with works of Chellappa and Shivendu (2006) with Brynjolfsson et al. (2003) to show that in case of higher utility from personalized services and higher consumer surplus from increased variety of products, the rise in investments online advertisements will be higher giving higher inflection points and delayed saturation point. We further relate our understanding to the works of Jensen (1982).  

2.  LITERATURE Review 

The scope of studying online advertisements has mostly been focused and concentrated around its effectiveness as opposed to other media. Also, the scope of the subject was not explored beyond advertisement and marketing. In fact our search revealed no theoretical backing to understand online advertisements especially studying the astronomical increase in investing on them. But some of the notables are discussed in the following paragraphs. 

Song (2004) performed an experiment on a controlled population of Internet users dividing them equally between two groups, one who saw ads and the other who did not. The results showed 10% more sales from the group who saw the ads. According to Briggs (2002), online advertisement is more cost effective than television and magazine in terms of promoting brand awareness and driving e-commerce sales. In fact despite recent criticism on banner ads, Briggs (2002), and Warshaw (2004) mentioned that banner ads have a significant capability to increase sales in brick-and mortar grocery stores. In fact Warshaw (2004) stated that the penetration of broadband Internet services has increased the capabilities of banner ads. 

Romeo and Nyhan (2002) studied the effectiveness of online advertisements (mainly from the standpoint of brand promotion) a function of (a) aided brand awareness, (b) message association, (c) brand favorability, and  (e) purchase intent. These authors strongly believe that banner ads are good at message association.  McCabe (2001) criticized the concept of using click-throughs as a valuable measure of the effectiveness of online advertisements. McCabe (2001), unlike Romeo and Nyhan (2002), also criticized banner ads and mentioned that direct email marketing is a more effective form of marketing. In addition, research by Dynamic Logic (2004), revealed that Television advertisement has a better association with purchase intent than Internet based advertisement such as banner ads. 

These contradictions and debate coupled with the projection of considerable future investment in online advertisements (Forbes, 2002) led us to believe that online advertisements perhaps has greater potential than what is exhibited through banner ads. Dewan, Freimer and Seidmann (1998), mentioned that information about consumer preferences, which is captured through personalization services, could help advertisers and direct marketers.  According to Challappa and Shivendu (to be published in 2006), and Laufer and Wolfe (1977), consumer accepts loss of privacy if it accompanies some benefit. Online advertisement with Internet as the backbone can capture provide such benefits to the customers. 

In their research, Brynjolfsson et al. (2003), mentioned that according to Bianco (1997), Mendelson and Meza (2002) Internet Retailers have nearly an unlimited access to a larger selection of products in comparison to the brick-and mortar counter parts. This is achieved through centralized warehouses and drop shipping agreements with distributors. As an example it was mentioned how Amazon.com by using recommender systems help advise customers on their purchases, including obscure book titles, through emails or bringing attention of shoppers when they visit their sites. Such recommender systems according to Resnick and Varian (1997), helps automating word of mouth.  While there has been a debate over the main advantage of Internet as a channel is increased operational efficiency, Brynjolfsson et al. showed that the benefits from increased product variety is valued 7.3 times to 10 times more than increased operational efficiency. To back this Brynjolfsson et al. (2003) also mentioned that according to Yahoo and ACNielson’s 2001 Confidence Index lists wide selection of products as one of the top three drivers of online purchases. 

There has been a considerable work on the Internet adoption too. Some of the more notables are, Forman (2002), Forman, Goldfarb, and Greenstein (2004) and Forman, Goldfarb, and Greenstein (2002). 
3. Model

3.1 Adoption of Online Advertisement

 We extrapolate Jensen’s (1982)
 decision-theoretic model to show firm’s adoption of online advertisement as a new form of technology. The model assumes that an organization is unable to estimate the value of the new technology with certainty. 

Let E1 and E0 be the present discounted values of the future earnings from adopting online advertisement with probabilities P and 1-P, where E1 > E0. The value of P takes two states P1 and Po. , where 0< Po.< P1 <1.  

Considering C as the fixed cost of adopting the new technology
 Hoppe (2002) assumed that Po E1 + (1- Po) E0 -C < 0 < P1 E1 + (1- P1) E0 –C.  It can thus be inferred that online advertisement is profitable if and only if P= P1 and a loss if P= Po.
We assume that the firm thinking about online advertisement with a prior estimate of probability Q that P= P1. With observation a firm learns about the profitability of online advertisement. We can say that the firm makes sequence of independent and equally distributed observation S1,…Sn. S takes a dichotomous values of 1 (favorable observation to adopt online advertisement) and 0  (unfavorable observation to adopt online advertisement).  These observations alter the firm’s belief about the intrinsic value of online advertisement in a Bayesian function
.   After n observations, m of which are favorable the firm’s belief that is P= P1 according to Hoppe (2002) is given by:

  f(P1| n,m,Q )=  [1+ (P0/P1) m {(1-P0  )/P1}n-m  {(1-Q)/Q)}] n-m


            (1)
After each observation the firm may chose to continue observing or adopt online advertisement
. Let VA (.) denote the expected value from adopting online advertisement and   Vo(.) represent the value of waiting and observing. Jensen (1982), showed that there exists a unique f* (values ranging between 0 and 1), such that:

VA (.) > Vo (.), VA (.) =Vo (.), and VA (.) < Vo (.), if f>f*, f=f*, and f<f*                         (2)
The firm’s optimal adoption policy is to wait and observe if f<f* and adopt if f ( f*. 

With mathematical modeling coupled with research data we will show that in case of online advertisements, consumer utility resulting from profiling of customers information and increased product variety increase the value of f far above f*. Thus adoption is a favorable option. 
3.2 Investment Decision 

We believe that investment on online advertisement is directly linked with the rate of adoption of the Internet, r. If this rate is high that is the reach of the Internet increases then it makes logical sense to increase the investment on online advertisement. But again Internet adoption is also a generalized topic. Not all individuals who adopt Internet respond to online advertisements let alone make purchases. So Internet adoption that results in the success of online advertisements largely in our view depends on the consumer utility from offering personalized services, denoted by uc 
and compensating variance arising from the increased variety of products made available online denoted by CV
. 

Thus we can say that Investment decision, ID on online advertisement is 

ID [r (uc,,CV)] 

A positive Investment decision is made if the cost C associated with Internet technologies, profiling of customers and selling a variety of products is justified against the earning E, and profit, P.

P [ r( uc,, CV )] ( E [ r( uc,, CV )] -C [ r( uc,, CV )] > 0                                                       (3)

We will study uc,, and CV in the following subsections. Later we will formulate a model for Internet adoption and subsequently explain the impact of uc,, and CV on adoption of online advertisement. We assume that uc,, and CV are weighed equally towards making a decision. Our assumption rests because of the limited scope to conduct primary research to weigh each aspect against the other. Also we assume that uc,, and CV are mutually exclusive and have no impact in each other.

3.3 Consumer utility function through personalization services, uc
Model for Consumer Utility from Personalization services

We base our work on drawing reference heavily from the working paper of Chellappa and Shivendu (to be published in 2006). The authors mentioned that consumers’ utility uc is a non-linear function of: pc, marginal value of personalization; rc privacy cost coefficient of the consumer
; s is the personalization services; and i, which is the customer’s preferred information. The relationship is represented as: 

uc (s)=pcs - rc (s)2                                                                                                                                                                        (4)

Figure1. Consumer utility Personalization services 

Where sc0 represents the maximum number of personalization services a consumer may use, further increase of which, will decrease the utility. Here, uc (sc0)=0.
 Sc* represents the optimal number of services that consumers use where the utility is maximum. Here, uc (Sc*  )= maxs  pc (s) - rc i2

 Considering i=s
, the base equation (4) becomes: 

 uc (s)=pc (s) - rc (s)2                                                                                                                                                                     (5)                                                                                                                                     
Considering, D(i)|i=g.s as the aggregated information acquired from all consumers who use the personalization services s, offered by a web portal or even an advertiser
, the advertisers profit function, as per Chellappa and Shivendu (2006), is given by:   

P= R. D (i)-(s-C                                                                                                             (6)
Here, C is the fixed cost of maintaining advertisement infrastructure.   ( is the service rate or the marginal price paid
 /spend
 to incorporate technology in each personalization service. 

The authors categorized consumers, coming from two segments: (a) the privacy seekers are those satisfied by the service level (s ( s c*) and thus only use their surplus maximizing level of services; and (b) convenience seekers, are those who ideally prefer more services (s < s c*). The authors considered that the market of consumers whose personalization to privacy (P4P)
 ratio is uniformly distributed, i.e.   p/r ( U [0, b] the break-even service level is sc0( U [0, b] and the optimum level service level is s c*( U [0, b/2]. Considering these D (i) becomes: 
s                                    b/2

( s c* U (s c*) d s c* + ( s U (s c*) d s c* ,
0                                     s

So the advertiser’s profit equation becomes: 

             s                                    b/2
P= R.[ ( s c* U (s c*) d s c* + ( s U (s c*) d s c* ] -(s-C                                                          (7)
              0                                     s

Evidence of Consumer personalization


Research by Forbes (2002) shows the effectiveness of online advertisements against other media from the standpoint of consumers’ perception of utility. Their research as depicted in figure 2 shows that Internet has a high percentage of consumer satisfaction in terms of the utility of information provided. From this it could be inductively concluded that consumer utility function has a higher value with the Internet, and the ratio of P4P is also increasing the value of P, i.e. the advertiser’s profit function.  
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Figure2.Consumer utility of online Advertisement in comparison with other media.   
3.4 compensating variance of increased variety of product availability, CV

Modeling Compensating Variance 

Internet market lowers the price of commodities due to both increased operational  efficiency and  increased variety pf product variety. For instance Walmart.com carries 6 times more product variety than their stores (Owen, 2002), while www.amazon.com  or www.barnesandnoble.com carries  2.3 million books in print and millions others that are out of print in comparison to 40,000 to 100,000 book titles available on the shelves of a conventional bookstore. 

In their research Brynjolfsson, Smith, and Hu (2003), showed the economic impacts of increased product variety made available through electronic markets. While they have concentrated mainly on the market of books, we believe that their model could be generalized. Considering pe0 and pe1 as the pre-introduction and post-introduction prices of existing products; pn0   and pn1  are respectively the virtual price
 and the post-introduction price of new product; u1 is the utility level of new product ;and e is the expenditure of bringing new products

CV= e(pe0 ,  pn0 , u1) - e(pe1 ,  pn1 , u1),                                                                                (8) 

Where CV is the compensation variance. 

This equation measures how much a pre-Internet consumer is compensated to be just as well of as he would be after the emergence of online market.  The above equation was broken down to 

CV=[e (pe1,  pn0 , u1) - e(pe1 ,  pn1 , u1)]+ [ e(pe0 ,  pn0 , u1) - e(pe1 ,  pn0 , u1)]                       (9)            

Drawing inferences from bookstores, the authors concluded that brick-and-mortar stores do not change pries despite the emergence of online market. Thus, pe0 =  pe1= pe1, giving

CV= e(pe ,  pn0 , u1) - e(pe ,  pn1 , u1) = e( ( pn0 , u1) - e( ( pn1 , u1)                                        (10)
Using log-linear demand function
, x(p,y) = Ap( y(, the authors formulated the demand function as: 

x(p,y) = _    (v(p,y)/ (p      ,                                                                                            (11)

                                 (v(p,y)/ (y

where v(p,y) is the indirect utility function. Solving in partial differential equation the authors got indirect utility function


v(p, y)=  -A    p1+(      +     y1-(                                                                                                                                    (12)
                                   1+(          1-(
and the expenditure function

e(p, u)=[(1-(){u +(A p1+()/(1+() }]1/1-(                                                                         (13)
combining the expenditure function with CV, 

CV= [{(1-()/(1+() } y-( (pn0 x0  - pn1x1)+ y1-(]1/1-( -y                                                       (14)
From this equation the authors negated the impact of income elasticity, considering that that purchases represent a small fraction of the consumer income. Thus, (=0 and also the pre-introduction quantity
, pn0 x0  = 0, the equation becomes:

CV= - ( pn1x1)/ (1+()
                                                                                                 (15)

Brynjolfsson et al. (2003) using this equation calculated the consumer surplus gain (CV) by selling increased variety of books as $731 million to $1.03 billion. We believe that higher the modulus value of CV from equation 15 greater will be the investment in online advertisement. 

Due to increased operational efficiency available through effective supply chain Internet market allows reduces prices of existing products. In their research Brynjolfsson and Smith (2000), showed that this operational efficiency reduced prices by 6% in comparison to their brick and mortar retailers. Considering p0 as the price before reduction, x0 as the demand associated with price p0; and p1 as the price after reduction and x1 be the demand associated with p1, 

CV= - (p1x1-p0x0)/ (1+(), 

or, CV= (p0x0-p1x1)/ (1+(),                                                                                           (16)

where p0> p1 and  CV is the change in consumer surplus.  
To understand the value of p0, in terms of p1, a multiplier (1+() is needed, which is the compounding factor. Drawing inference from price elasticity of demand
, a fractional price change of(, results in (*(  change in quantity, Brynjolfsson et al. (200) showed the change in consumer surplus as 

CV= [p1(1+() x1(1+(*()- p1x1]/ (1+()                                                                      (17)

The authors estimated the value of this increased efficiency is of around $100.5 million to $103.3 million. Thus, consumer surplus gain resulting from creased variety of books is 7.3 to 10 times than that resulted from increased efficiency of online channels. We strongly believe that this trend would hold most consumer products. And this would form one of the reasons for the increase in the spending on online advertisements.  

Evidence of increased variety of product availability


As evidence to the generic nature of the work of Brynjolfsson et al. (2003) we present a research by Forbes (2002). They showed the effectiveness of online advertisements against other media from the standpoint of consumers’ perception of where they find more information about new products. Clearly, Internet shows a much higher value that any other form of media (figure. 3).
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Figure3.Availability of new products (Internet Vs other media).   

3.5 Internet Adoption model with evidences

Adoption model

Shuster (1998) in his work on adoption/growth of various components of the Internet such as Domain name servers (DNS) i.e., Internet hosts, websites, USENET
, Multicast Applications such as IP Multicast Backbone (MBone)
 and IP Telephony Applications follows the S-Shaped Curve. Here the adoption first increase in an increasing rate and upon reaching the inflection point it increases in a decreasing rate. 



Figure 4. S-Curve.
Adoption mainly has three stages: growth, maturity and saturation. The earliest period of growth, could be approximated by exponential curve:  

N(t)= aebt ,                                                                                                                     (18)

 where N could be the number of users, or hours spent on a technology etc at time t. Here a is the rate of adoption and b is the constant of integration. 

The rate of adoption reaches maximum at the circle, pointed in figure 4 as Inflection point. This is the maturity stage. Then starts the saturation stage, when the curve begins to level off and as most potential users have adopted the technology. Saturation among many reasons occurs with the growth of a competing technology. Internet in our opinion is a competing form of media that offers more services ranging from education to news to entertainment to customers as opposed to traditional media such as TV, Radio, Newspaper etc. 


Figure 5. Adoption of Old Technology and New Technology in time Frames
Figure 5 demonstrates how in time t( the rate of adoption of new technology is higher than that of the old technology.  The rate of adoption is described by the differential equation: 

dN/dt ( N(M-N), where M is the saturation point and N is the number of users. Hence, diffusion is proportional to the amount of innovation adopted and the amount remaining to be adopted.  Solution to the differential equation is 

N(t)= M/(1+e(-at + b))                                                                                                   (19)
Here a is the rate of adoption and b is the constant of integration

The Inflection point, where the rate of adoption maximizes is given by :

d2N/dt2 (t1/2)=  0                                                                                                         (20)

where, t1/2 is the time when rate of adoption maximizes  (t1/2= -b/a)

Evidence of Internet Adoption following S-curve

Growth of both broadband Internet and its percent of total Internet usage as researched by Forbes (2002), follows the same exponential growth of DNS websites, USENET, Multicast Applications such as IP Multicast Backbone (MBone) and IP Telephony Applications as observed by Shuster in 1998. Combining Shuster’s (1998) theoretical approach with evidence from both Shuster and Forbes research (2002), we rationalize and predict the growth of broadband Internet and its percentage of total Internet usage in a S-curve. Combining the two we get the following figure 6 and 7.
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Figure 6 Observed projection of Broadband usage and our prediction.
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Figure 7 Observed projection of Broadband usage as a percentage of Internets usage and our prediction.

The percentage rises in an increasing rate but later as more and more houses will start using broadband, the percentage will rise in a decreasing rate (figure 5). 

Inductively we conclude the same for entire Internet growth (Figure 6). Considering figure 8 we can also say that the usage could be rephrased as “Time spent” on the Internet. 



            

  Figure 8. Internet Adoption over time.
Internet Adoption in comparison with other media adoption

Due to unmatched technological innovation Internet has a faster adoption rate in comparison to other media such as TV, Radio, magazines or the newspaper.  While the non-internet based media has reached the saturation point, Internet adoption increasing exponentially. This proposition is supported by the observation made in Forbes (2002). 
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Figure 9. Adoption of Media as a function of the number of hours spent 
The reason behind the rise of Internet viewing and the decline of time with other media is that while Internet is in the exponential stage of the S-curve the other traditional media falls in the saturation stage. Also with technological advances it could be expected that the exponential rise would continue for a longer period of time as opposed to other media. 


Figure 10. Adoption of media over time 

3.6 effect of personalization and product availability on increased spending on line advertisement 

According to the research by Forbes (2002) Internet, beats all other media in terms of consumer utility founds through information about new products, decision to buy, and quality of information (figure 11).  While the former directly addresses the issues of consumer surplus, the later two touches base with the personalized services. 
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Figure 11. Perceived utility of online advertising

In terms of investment on online advertisements Forbes research (2002) projected that the online investment will shoot to $13.5 billion in 2005. Their projection along with our prediction is incorporated in figure 12.  
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Figure 12. Observed projection of online investment and our prediction.

Combining the information from figure 11 and 12 we can comprehend that the start of the exponential rise on the investment on online advertisement depends on its ability to personalize services and offer increased product variety. The slope (i.e, rate of adoption), inflection points, saturation points of adoption will depend on these two abilities. We draw figure 13, with two curves in which one has a low level of level of consumer utility from personalized services and marginal increase in product variety, while the other has high levels of both.





Figure 13. Adoption of Online Advertisement with lower and higher level of personalization and increased variety of product availability.

Here, M( represents the saturation point in case there is high degree of consumer utility from personalization and consumer surplus from increased product availability. Similarly, M represents low or absence of the two characteristics. Since t(   >t and N(  >N it can be concluded that:

1. The adoption of online advertisement is higher in cases of profit, P (equation 7) from increased consumer utility from personalized services, u (equation 5) and consumer surplus from increased product variety, CV (equation 15).   

2. Saturation point of investment in online advertisement will be significantly delayed for a higher utility levels associated with personalization and increase product variety. 

For minimal or zero consumer utility from personalized services umin and minimal modular value of CVmin we get 

N(t)= M/(1+e(-at + b))   
                                                                                    (21)

Where N is the amount invested in online advertisements and a is rate of change in N with respect to time given by   a=(N/(t. Here, M is a function of umin and CVmin i.e., M (umin, CVmin), where umin= pc (s) - rc (s)2  ,from equation 5  and CVmin = - ( pn1x1)/ (1+(), from equation 15. Where s deviates significantly from s c* (i.e |s c*- s | is very high) and there is marginal difference between p1,  the post-introduction price   p0 , the pre-introduction price  (i.e.,|p0 –p1| is very low). 
For high consumer utility from personalized services umax and high modular value of CVmax we get:                                  
             N( (t() = M( /(1+e(-a( t’  + b)),                                                                              (22)
Where N is the amount invested in online advertisements and a( is rate of change in N with respect to time given by   a( =(N(/ (t(. Here, M(  is a function of umax and CVmax i.e., M(  (umax, CVmax), where umax= pc( (s() - rc (s()2 , from equation 5  and CVmax = - ( pn 1( x1()/ (1+(), from equation 15. The perceived marginal utility pc( > pc  while, cost of privacy remains unchanged from minimum levels of personalization. Here, s( does not deviate significantly from s c* i.e ( |s c*- s | ( 0 ) and there is significant difference between p1,  the post-introduction price   p0 , the pre-introduction price  (i.e.,|p0 –p1( | is extremely high). 
So the difference between the saturation points at high levels of utility and surplus and low levels of utility and surplus could be explained by the difference between the consumer utility and consumer surplus in both the cases. This is done with the following equation.

M ( - M= [pc( (s() - pc(s) –rc (s(  2 + s2) ),  - (pn 1( x1( + pn1x1)/(1+()]                         (23)
Where pc and rc are marginal value of personalization; and privacy cost coefficient of the consumer of the customer, respectively, s( is the personalization service where utility is optimized (nearing s c* ) and s is the minimal ; level of utility;  pn1and x1 are the price and demand of post-introduction of few new products, and pn 1( and x1( are the price and demand of the post-introduction many new products. Here we assumed that consumer utility from personalized services and compensating variance from increased product variance are mutually exclusive. 

Going back to Jensen’s (1982) model (equation 2) we see that a firm adopts i.e., invests on online advertisements if  VA (.)>Vo(.), where is VA (.) denote the expected value from adopting online advertisement and Vo(.) represent the value of waiting and observing . Based on the nature of curves in figure 13, we inductively conclude that a firm will keep on observing in case of low customer utility from personalized services and low consumer surplus from marginal increase in product variety, but is likely to adopt or invest on online advertisement in case of high customer utility from personalized services and high consumer surplus from significant increase in product variety. Thus, VO(.) corresponds to M (umin, CVmin), and VA (.) corresponds to M (. 

So we conclude that the whether a firm would adopt online advertisements as a primary means to market their product and services, would depend on the level of consumer utility achieved through personalization and the ability of Internet to sell increased variety of products.  
4. conclusions and recommendations

A firm’s decision to invest on online advertisements is positively linked with the ability with which online advertisements can offer personalized services to the consumers and the effectiveness of Internet market to increase product variety. Here we showed that the saturation point of online investment, would be significantly delayed and the exponential rise of adoption (max=inflection point) would be higher with the perceived utility from personalization as well as the compensating variance from increased variety of products.  Based on the exponential trend in the increase of investment on online advertisement we inductively conclude that the utility associated with personalization and increased product variety is on the upswing.

Investors who decide to use Internet as a channel to advertise their products must consider two aspects: 

1. Whether the current state of personalized services are above or below the optimum level that maximizes consumer utility, as depicted figure 1. Higher utility or projected higher utility would give better benefits.

2. Whether the product and services that needs to be sold could be sold through online advertisements. In fact online Internet market decreased the selling price of existing products through increased product variety. An investor must understand whether their product has the potential to sell itself in presence of other related products. In fact it would be best if related products are advertised through subsequent clicks, such as memory sticks with Laptops, movies of same director/actors/theme, or books by the same author/ or on the same theme when a search is made etc. 

5. LIMITATIONS AND FUTURE RESEARCH

Our model stands on the assumption of mutual exclusivity between consumer utility from personalization and consumer surplus from increased product variety. Also, our model is based on inductive understanding that is not backed up by any statistical evidence from any primary research.  Series of future researches should test this assumption of mutual exclusivity also finding evidences whether they are related. Also primary research needs to be conducted to test the model. 
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� As revealed through our search, which surely is not exhaustive.


� Jensen’s decision-theoretic model is where in which a firm is confronted by a new technology and the decision if and when to adopt.


� In this case it is the adoption to advertise online


� Please refer to Feller (1972)


� In this model long period of delay to adopt is similar to rejection.


� Chellappa, R.K.  & Shivendu, S. (2006). A model of advertiser-portal Contacts: Personalization Strategies under piracy concerns. Retrieved December 27, 2004 from  � HYPERLINK "http://asura.usc.edu/~ram/rcf-papers/chellappa_shivendu_adv_portal.pdf" ��http://asura.usc.edu/~ram/rcf-papers/chellappa_shivendu_adv_portal.pdf�





� Brynjolfsson. E., Smith, M.D., & Yu (Jeffrey) Hu.  (2003). Consumer Surplus in the Digital Economy: Estimating the Value of Increased Product Variety at Online Booksellers. Management Science, Vol. 49, No. 11





� According to Volokh (2000), online consumers, when share information about themselves sustain privacy costs and preferences.


� In Chellapa and Shivendu (2006)it is considered i=g.s, where i is the consumer’s preference information, s is the personalization service and g is the current state of personalization technology. At very advanced level g<1, then i<s, hence more services can be offered per unit of consumer information. In similar terms at g>1, fewer services could be offered per unit of consumer information (i>s). For simplicity the authors considered i=s, that is one service level per unit consumer information.





� For simplicity we are considering the advertiser and the portal as the same entity. 


                                        


� Paid to the portals that offer the personalization services. 





� Spend in case the advertiser does the personalization on its own.  





� The ratio of consumer’s marginal value for personalized services (p) and his information cost coefficient (r).  


� Where demand is set to zero


� Where p is the price of new product, y is the income, ( is the price elasticity and ( is the demand elasticity.


� Considering virtual price pn0 where demand x0 = 0 


� (q  p  � where q is the quantity and p is the price, (q is the change in quantity and (p is the change in price  


   (p  q


� Usenet was developed in 1979 as a distributed conference service or news system for UNIX systems. The distribution of news articles is supported by the decentralized interconnection of USENET Servers (Shuster, 1998; Quarterman, 1990)





� The IP Multicast Backbone is an early Internet-based real time video and voice application. Just like peer to peer computing MBone distributes information in one-to-many (Shuster, 1998). 
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