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residential subscribers.  Because residential subscribers (at least 
early on) tended to use their wireless service less frequently than 
business customers, sometimes reserving their wireless service for 
emergency calling, the change in customer composition affected 
average revenues independent of the change in price.  Another study 
also found that decreases in average revenue per subscriber in the 
early years (i.e., 1984 to 1989) reflected both price decreases as 
well as a change in the mix of customers from primarily business 
customers to lower usage residential customers.53  Therefore, this 
paper’s model includes a variable (M) to discern changes in the mix 
of customers from changes in wireless price (P).  The expectation is 
that this mixed-effect variable will be positively correlated to wireless 
price, indicating that not all of the reduction in average revenue per 
subscriber reflects a reduction in wireless prices.

The model of substitution also includes a variable for the 
price of wireline services (W).  The price of wireline services was 
estimated by a weighting the Producer Price Index series for local 
telephone services, the Producer Price Index for toll and long distance 
services, and an index of subscriber line charges.54  The demand for 
wireless services should be positively related to the price for wireline 
services, indicating that an increase in wireline prices will increase 
wireless demand.  This, essentially, demonstrates the extent to which 
wireless competition acts to hold wireline prices in check.  If the 
estimated coefficient (β2) for W turns out to be negatively related, 
then wireless and wireline services may be complementary goods.  
If the estimated coefficient turns out to be not statistically different 
from zero, then the wireless and wireline services may be unrelated 
or extraneous goods.  In sum, the hypothesis that wireless and 
wireline services are substitutes will be rejected unless the estimated 
coefficient is positive and statistically significant.55  

Three statistical regressions were run.  In the first regression, 
income effects (I) were accounted for by using real Gross Domestic 
Product (GDP) per household.  In a second regression, real disposal 
income was used instead of GDP.  A third regression omitted an 
income variable.  In addition, the model includes a variable (S) to 
account for seasonal differences between mid-year and end of year 
data.  It may be, for example, that vacation homeowners subscribe 
to a wireline service in the summer, but disconnect their vacation 
homes in the winter.  This variable will control for this and any other 
seasonal fluctuation that may exist in the data.  

Before discussing the results, it is helpful to emphasize some 
of the important information that the model results will provide.  
Specifically, the model estimates the price elasticity of demand (i.e., 
the sensitivity of changes in wireless demand to changes in price), 
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and it estimates cross-elasticity (i.e., the sensitivity of wireless 
demand to changes in wireline price).56  The elasticity term measures 
the percent change in wireless demand resulting from a percent 
change in wireless price.  This can be useful in estimating how much 
wireless demand will increase given a decrease in wireless prices.  In 
other word, wireless prices should be negatively correlated to wireless 
demand.   

The cross-elasticity term measures the percent change in wireless 
demand resulting from a percent change in wireline price.  This can 
be important in estimating how much wireless demand will increase 
given an increase is wireline services.  Wireline prices should be 
positively correlated to wireless demand.  As mentioned earlier, this 
latter estimate provides a direct test for the hypothesis that wireless 
and wireline services are direct substitutes.  Figure 5 shows the model 
results.   
 
    FIGURE: 5

Wireless Demand Analysis
Estimated Coefficients (T-Statistics in Parenthesis) 

 Model #1                              Model #2                    Model #3  

Constant  
 0.077   0.099   0.094
 (2.86)   (4.05)   (5.83)

Wireless Price 
 -0.564   -0.560   -0.559
 (-6.63)   (-6.53)   (-6.62)

Wireline Price  
 1.836   1.952   1.936
 (2.36)   (2.51)   (2.54)

Seasonal Binary 
 0.055   0.054   0.054
 (2.73)   (2.64)   (2.71)

Mixed Effects   
 0.167   0.173   0.172
 (7.12)   (7.54)   (7.70)

Real GDP / HH
 0.870         ––
 0.79     ––

Real Disp. Income / HH    
 ––    -0.220         –– 
    (-0.24)    

Adjusted R2   
 .829    .826    .830
F-Test    
 36.8    36.1    46.4
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The models meet and pass a number of important statistical 
tests for judging the strength and reliability of the results.  A measure 
of explanatory power (R2) indicates that the models explain 83 
percent of the total variation in wireless demand, confirming that the 
models are a good fit for the data.  The modeled equations are highly 
significant, as measured by the F-test, confirming that the models’ 
correlation is not just a random occurrence.  Except for income, all of 
variables in all three models are statistically significant, supporting 
the model’s hypotheses and indicating that the correlation between 
wireless demand and these variables are not by chance.  In all of the 
models, all of the statistically significant variables have the correct 
signs, meaning that they are positively and negatively correlated as 
expected.  In terms of consistency with earlier work, the regression 
model’s estimate of price elasticity for wireless services is similar to 
estimates from prior studies.58  Therefore, based on various statistical 
tests, the results provide statistically valid evidence. 

Most importantly, however, the models provide compelling 
empirical evidence that wireless and wireline services are indeed 
substitute goods, and are not extraneous or complementary goods.  
Results from all three models confirm the cross-elastic terms to be 
positively correlated, large in magnitude and statistically significant.  
For example, the models estimate that a one percent increase in 
wireline prices would result in nearly a 2 percent increase in wireless 
demand.59  In other words, if wireline carriers were to increase their 
prices, wireless service providers would gain a substantial number of 
subscribers.  This finding, coupled with the fact that wireless prices 
continue to decrease, suggests that wireline providers may soon 
be under pressure to decrease prices in order to stem market share 
losses.60  In effect, wireless competition can hold wireline prices in 
check, mitigating any market power that wireline services once had.  
These results suggest that intermodal model competition is effective 
competition. 

Broadband and Other Competition

There are other modes of competition for local telephone 
services that are not included in conventional measures of 
competition.  One notable source of competition is from broadband, 
also known as high-speed services.  According to the FCC, as of 
December 31, 2003, there were 28 million high-speed lines, more 
than half being coaxial cable high-speed lines operated by Cable TV 
companies.61  These high-speed services reduce local circuit-switched 
traffic, and also reduce the need for local telephone company 
lines, including second telephone lines and fax lines.  Not only are 
these high-speed services replacing dial-up lines, but they are also 
substituting for telephone functionality.  According to the Wall Street 
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Journal, high-speed data services, along with wireless services, have 
become a serious competitive threat to traditional wireline services.62

Besides cable modem and digital subscriber line services, there 
are other forms of high-speed services.  Third-generation wireless 
phones threaten wired phones, not just in terms of convenience, but 
also by offering high-speed functionality.63  Wi-Fi and WiMax are 
among other wireless broadband options currently being deployed 
that threaten the longevity of wireline communications.64  Satellite 
services are also capable of voice, data, and video services.  In 
addition, electric power lines can serve as broadband lines, 
potentially reaching every household in the U.S.65 The growth 
of wireless services, broadband, and other forms of intermodal 
competition are primarily responsible for the decline in ILEC lines 
shown in Figure 6.66  This is a historical shift and represents the first 
decline in ILEC lines in the postwar era. 

   

High-speed services are making traditional telephone services 
obsolete because they can transport video and data, as well as voice 
services.  Virtually every major cable and telephone company now 
offers telephony services based on Voice-over-Internet Protocol.  
VoIP services and call-management features, such as call waiting, 
voice mail, IP teleconferencing, and virtual public branch exchange 
(commonly referred to as PBX) services, are examples of some of the 
Internet-based services that replace common features offered by local 
telephone service providers.  Today, residential VoIP services are 
priced lower than traditional wireline services.67  In addition, small 
businesses have begun using VoIP services.68  Furthermore, other 
communications alternatives, such as e-mail, instant messaging and 
text messaging, have become an accepted means of communication 
that substitute for traditional telephone calling.  
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In summary, intermodal competition represents real competition 
for traditional telephone services.  The presence of competition can 
permit policymakers to rely on market forces, rather than regulations, 
for setting prices and managing service providers.  Evidence pre-
sented in this paper suggests that wireline customers are cutting the 
cord and that migration off the wireline network would accelerate if 
traditional wireline service providers attempted to raise prices.  In-
termodal competition can be a key factor in achieving a competitive 
market.69 

Conclusion

Numerous studies and trends show that wireless services are 
replacing wireline services.  This paper offers statistically significant 
evidence that a change in wireline prices would produce a large 
increase in wireless demand.  That fact, supported by a host of studies 
from other sources, suggests that wireless services are replacing 
wireline services.  In addition to wireless competition, broadband 
and VoIP competitors are beginning to provide traditional wireline 
services with stiff intermodal competition.  If wireline providers 
are unable to raise prices without creating a significant decline 
in demand, as shown in this paper, then intermodal competition 
mitigates the presence of market power and, therefore, the need for 
government regulation of the telecommunications marketplace. 

The presence 
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