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Abstract 

 I explore how the “Digital Divide” in the United States manifests during the 
period from 2000 to 2007. I find that the digital divide is decreasing with home computer 
and Internet use.  But a new divide has emerged with high-speed Internet.  Even though 
the income gap is closing with home computer use, the evidence suggests that an 
important income bottleneck is occurring at the computer acquisition level.  Many never 
have the chance to adopt the Internet at home because they do not have a computer. 1 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                  
1 I am especially grateful to my advisor, Professor Peter Arcidiacono, for his guidance, availability, and 
support. Special thanks go to Joel Herndon who helped me merge all my data and to Professor Lori 
Leachman who was always enthusiastic about my ideas.  I would also like to thank my applied 
microeconomics seminar class for going through the thesis process with me.    
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1. Introduction 

In an increasing globalized marketplace, Internet and computer skills are more 

important than ever. In 2003, 77 million persons used a computer at work. This number 

accounted for 55.5 percent of total employment.  About 2 of every 5 employed 

individuals connected to the Internet or used e-mail while on the job. 2  Internet and 

computer use skills, however, are likely to be learned at home. And the lack of family 

resources at home may mean the poor do not acquire these important skills.  Indeed, 

government policy has tried to address the digital divide, which refers to differences in 

access to a computer and Internet at home across different socioeconomic groups. The 

public sector has provided subsidies attempting to increase the supply of Internet in rural 

areas and has provided Internet at reduced rates to lower-income individuals. 3   

In this paper, I will be exploring how the digital divide in the United States 

manifests during the period from 2000 to 2007.  My data comes from the Computer and 

Internet Use supplement of the Current Population Survey (CPS). The data covers 

whether one has a home computer as well as type of Internet access.  In addition, the data 

includes many socioeconomic characteristics, such as income and education level. These 

variables have been shown to be important to Internet adoption. 4  

The analysis of computer and Internet use in the literature has evolved as the 

technology becomes more widespread. While there has been an ongoing discussion about 

the computer’s affect on wages (Krueger 1993) and the underlying socioeconomic causes 

of the digital divide (Fairlie 2004), few papers have analyzed movements in the digital 

divide.  My paper will add to the economic literature in two primary ways.  First, by 
                                                  
2 Bureau of Labor Statistics 
3 Greenstein and Prince (2006) 
4 Fairlie (2004) 
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using data from multiple years, I will examine how the digital divide has changed over 

time. Second, I address where income bottlenecks may occur in the pursuit to adopt the 

Internet.  Perhaps people do not even have the opportunity to adopt the Internet because 

they do not have a home computer.   

According to the data, the digital divide is existent in both home computer use 

and Internet access; however, it is slowly disappearing over time. Now, a new digital 

divide is emerging in high-speed Internet; but, there are some reasons to believe that this 

divide will decrease too.  Individuals who already have Internet access at home, the 

conditional case, seem to be upgrading to high-speed without much difficulty.   

In addition to documenting the changes in the digital divide, I find there is an 

important income bottleneck at the computer acquisition level. Despite the convergence 

of the digital divide at the home computer level, many still do not have a home computer. 

Almost 50 percent of households making less than $25,000 annually did not have a home 

computer in 2003. About 93 percent of households making more than $75,000 had a 

home computer in 2003.        

The rest of the paper proceeds as follows. Section two discusses the literature on 

the digital divide. Section three highlights the data from the Current Population Survey 

and discusses the advantages and disadvantages of the data. Section four examines 

adoption rates for computer and Internet use by income, education level, and race. 

Section five breaks down the analysis of Internet use developed in section four and 

explores high-speed Internet adoption rates. In section six, I will introduce the theoretical 

framework of the multinomial logit regression and calculate marginal effects for 

computer and Internet use. Section seven predicts probabilities for Internet use and 
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allows me to compare unconditional and conditional rates of adoption using my 

multinomial logit regression model. Section eight is a brief conclusion. 

2. Literature Review 

Economic papers have explored the digital divide from numerous angles.  Trying 

to measure the effect of the computer on wages and the Internet has been a popular 

avenue for study. For example, Krueger (1993) found that workers who use computers at 

their job earn roughly a 10 to 15 percent higher wage rate. Other studies, DiNardo and 

Jorn-Steffen (1997), found a similar correlation between computer use at work and wage 

increases outside of the United States, in Germany. Given the importance of computer 

use at work on wages, it is important to have a better understanding of the changes in 

computer rates over time.   

While computer use can have an effect on wages, one’s geographical location 

may influence both opportunities for computer and Internet adoption and may impact 

wages. Mossberger, Tolbert, and Gilbert (2006) explain technology inequalities by 

looking at the unique geographical locations and concentrated poverty levels in various 

racial communities. The authors find that racial minorities tend to have restricted 

opportunities to learn about and use technology.  The paper concludes that Internet 

adoption rate differences among blacks are due to place effects instead of race. And these 

place effects, such as living in a wealthier area, can have a significant influence on 

wages. 

Forman, Goldfarb & Greenstein (2009) show that advanced Internet use and wage 

growth are especially correlated in wealthy areas.  Their study led to an interesting 

finding: Internet access may have caused a divergence of wages.  The growth in wages 
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was greater in locations that were already wealthy. In fact, the authors concluded that the 

Internet explains 25 percent of the difference in wage growth between the 180 wealthier 

counties and all the other counties.  The Forman paper explains the wealthy are more 

likely to adopt the Internet and also are more likely to benefit from the wage increase 

associated with that adoption.  Therefore, if this diverging wage cycle is going to be 

broken, we first need to examine the disparities in Internet adoption over time by income 

groups. We also need to find what may be stopping the others from not having Internet 

access at home. This paper will explicitly model the choice of whether to have a 

computer and adopt the Internet.  

A study by Lenhart (2003) suggests that an important income bottleneck might be 

occurring at the computer adoption level. Lenhart collected data on non-users of Internet 

to show a shifting and fluid online population. The study found that 42 percent of 

Americans do not use the Internet. The study analyzed the non-users by classifying them 

into many groups. I mention three groups here. One group was if the non-users have used 

the Internet before but do not currently. This first group accounted for 17 percent of the 

non-users. A second group of non-users, about 20 percent, lived with somebody who uses 

the Internet from home. The third, about 24 percent, are truly disconnected as they have 

no exposure to Internet.  The study then highlights the specific reasons people do not 

adopt the Internet. One significant finding is that people’s main response to the reasons 

for dropping the Internet was that they longer have or have use of a computer. This 

topped the list at 19 percent, suggesting that there may be an income bottleneck at the 

computer acquisition state.  I will be able to examine how important income is to 
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computer acquisition by analyzing unconditional and conditional rates of Internet 

adoption. 5 

I will be primarily using the work of Fairlie and his paper “Race and the Digital 

Divide” (2004) to guide my analysis. In his paper Fairlie looks at the underlying causes 

of racial differences in rates of computer use and Internet access. Fairlie concludes, by 

using CPS data from 2000, that income and education are important predictors of 

computer ownership and Internet access. Income is said to be the most important factor. 

Fairle uses a logit model to estimate the probability of having a home computer and 

the probability of having Internet access at home. One of the key conclusions produced 

by his logit regression is that the relationship between the home computer and income is 

monotonically increasing as income increases.  When moving from the lowest income 

level (less than $10,000) to the highest income level, the probability of having a home 

computer increases by over 35 percent. Since the mean of the probability of computer 

ownership is 65 percent, the 35 percent increase is quite significant. 

 Fairlie published another paper called “Explaining differences in access to home 

computers and the Internet” (2007) with data from the 2003 CPS.  Fairlie once again 

examines the underlying racial causes of the digital divide. He uses decomposition 

techniques to isolate the various effects of the digital divide. For example, he tries to 

determine what factors help explain the white/minority gap in home computer rates. He 

isolates income from race for example by multiplying the coefficient estimates on the 

income variable (with home computer use as the dependent variable) by the differences 

in mean values of income for the two racial groups.  Although he finds that income and 

                                                  
5 Unconditional Internet use does not limit the sample to families with a home computer.  Said differently, 
we are not conditioning on an individual having a home computer. On the other hand, conditional Internet 
use only looks at the population who has a home computer. 
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education are the leading causes of unequal access, Fairlie concludes that these two 

factors explain less than half of the gap in the differing rates of computer and Internet 

adoption. Language is shown to be an important determinant of adoption as well. 

 While I understand that many socioeconomic characteristics are important in the 

decision to adopt either a computer or the Internet, income is the most important variable. 

Even when controlling for other individual characteristics, such as education level, race, 

region, and age, Fairlie (2004 and 2007) found that income’s effect is powerful. 

Furthermore, Forman, Goldfarb & Greenstein (2009) illustrated income’s significant 

positive correlation with Internet adoption.  The strong predictive power of income is the 

reason that I use the income variable to find the bottleneck and guide my analysis of the 

movements in the digital divide.   

 I will improve on Fairlie’s work by comparing the digital divide across multiple 

years: the time period from 2000 to 2007. Fairlie only looks at data from one year.  Using 

data from multiple years, I will be able to see how the digital divide has shifted.  I will 

also be improving on Fairlie’s logit model by working with a multinomial logit model. 

The multinomial logit regression models all the options that the individual is facing when 

he decides which technology to adopt.   

3. Data 

The data employed here is from the 2000, 2001, 2003, and 2007 Computer and 

Internet Use supplement of the Current Population Survey.  The CPS is a monthly survey 

of about 50,000 households conducted by the Bureau of Labor Statistics and the U.S. 

Census Bureau. The CPS, which is representative of the entire United States population, 

has been conducted for more than 50 years. The survey includes information on 
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employment, earnings, hours of work, and other labor market outcomes. The CPS also 

has a variety of demographic characteristics including age, sex, race, marital status, and 

educational attainment. In the Computer and Internet Use supplement, the CPS asks 

questions about the presence of a computer at home, location of Internet use, and type of 

Internet connectivity.  

One important benefit of the CPS data set is the size of the sample. In each year, 

there are over 100,000 respondents, which make results more robust.  The most notable 

shortcoming is from the 2007 data. All questions about computer use were dropped, 

including questions about home computer use. While computer use is by no means 

ubiquitous, its adoption rates are increasing.  In 2003, almost 75 percent of adults aged 

25-55 had a home computer. This figure was 64 and 70 percent for 2000 and 2001 

respectively.  

I restricted my sample to individuals with ages from 25 to 55. Young adults less 

than 25 may not be independent yet.  Individuals older than 55 would not produce 

meaningful results. Friedberg (2003) showed that impending retirement reduces the 

motivation of older workers to acquire new skills.  The average age in my sample was 

40.0 in 2000 and was 40.6 in 2003. 6 For simplicity, I collapsed the annual familial 

income categories into four income groups: income group 1= $25,000 or less; income 

group 2= $25,000-$50,000; income group 3= $50,000-$75,000; and income group 4= 

$75,000 or more.  

 

 

                                                  
6 Sample means are reported in the appendix. 
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4. Computer and Internet Use 

In this section, computer and Internet use adoption rates are broken into different 

categories in order to explore the presence of various trends. I first focus on income. 

Figure 1 below highlights the computer rates by income groups.  Individuals in the lowest 

income category bracket, making less than $25,000 a year in annual income, are 

significantly less likely to have a home computer than those making over $75,000. In 

2000, the top income group was over 55 percent more likely than the bottom income 

group to have a home computer. By 2003, this difference was reduced by approximately 

30 percent.  As expected, the computer home use rates are monotonically increasing 

across all income groups in a given year. In addition, the home computer rates in each 

income group have increased in 2000, 2001, and 2003 as computer prices have fallen and 

access to the technology becomes more essential.   

Home Computer Rates by Income
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  Figure 1: Percent of adults (ages 25-55) who have a home computer by income 
  Income Group 1= $25,000 family income or less; Income Group 2=$25,000-$50,000; 
  Income Group 3= $50,000-$75,000; Income Group 4=$75,000 or more 
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In addition to income differences leading to disparities in home computer use, education 

levels are also an important factor influencing computer ownership and use. Like income, 

computer home rates were monotonically increasing as education increases.  Using three 

different education levels a high school diploma or less; some college but no degree; and 

a college degree or more, evidence indicates that computer use among the groups is 

significantly different. Figure 2 below shows these differences.  The difference in 

computer adoption rates among the lowest education group and the highest education 

group was over 33 percent in 2000. In 2003, the difference was 27 percent. Although the 

gap may be closing, significant differences still do persist.  

 

Home Computer Rates by Education Level
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Figure 2: Percent of adults (ages 25-55) who have a home computer by education level. 

 

 Differences in home computer use also seem to be affected by race.  In 2000, over 

41 percent of blacks reported having a home computer. Over 66 percent of whites had a 

computer in their home, a difference of about 25 percent. At 23 percent, the gap in 

computer ownership showed minimal signs of closing in 2003. Over 77 percent of whites 
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had a computer in 2003 while over 54 percent of blacks had a computer. 7  We can 

summarize our initial findings for computer adoption rates as follows: computer rates 

have trended up from 2000 to 2003; we have also seen a gradual closing of the disparity 

between the rich and less wealthy, more educated and less educated, and whites and 

blacks.   

When examining Internet adoption, the analysis is not as straightforward as 

computer use. There are two ways to study Internet adoption rates: unconditionally and 

conditionally. Unconditional Internet use does not limit the sample to families with a 

home computer.  Said differently, we are not conditioning on an individual having a 

home computer. On the other hand, conditional Internet use only looks at the population 

who has a home computer. 

With unconditional home Internet adoption rates, we find the trend is similar to 

computer rates: the gap is slowly closing between the richest group and the lowest 

income group. However, a big gap still remains.  In a surprising finding, the data shows 

the divide between the lowest income group and the wealthiest income group has 

remained constant from 2003 to 2007. This trend, a convergence in rates from 2000 to 

2003 but stagnation in rates from 2003 to 2007, is the same when we examine the 

difference between the wealthiest income group and income group 2 (annual family 

income of $25,000-$50,000).  

 But if we instead observe the Internet rates conditionally based on having a home 

computer, the digital divide shows more promising signs of closing. In 2000, conditional 

on having a home computer, the difference in adoption rates was slightly under 23 

percent. In 2003, this difference was reduced to 18 percent. Figure 3 below compares the 
                                                  
7 See Appendix for table of computer rates by income, education level, and race. 
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difference in Internet adoption rates both conditionally and unconditionally between 

income group 4 and income group 1. We also find big differences between the 

unconditional and conditional case when comparing income group 4 to income group 2.   

 

 

Difference in Internet Adoption between Income Group 4 & Income 
Group 1
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Figure 3: Income Group 1= $25,000 family income or less; Income Group 2=$25,000-$50,000; Income 
Group 3= $50,000-$75,000; Income Group 4=$75,000 or more. The sample consists of adults aged 25-55. 8  
 

The significant difference between the conditional rates and the unconditional rates of 

Internet adoption imply that an important bottleneck is occurring in the computer 

acquisition stage. Table 1 below highlights this dramatic trend. In 2001, an individual in 

income group 1 who had a home computer was over 2.5 times or 44.7 percent more likely 

to have the Internet at home than an individual in income group 1 who did not necessarily 

have a home computer (unconditional). Although this statistic decreased to about 1.8 

times or 35.4 percent more likely to have the Internet at home in 2003, the results are still 

                                                  
8 We could not calculate conditional adoption rates for Internet in 2007. There was no data available on 
home computer use in 2007. 
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significant.  We do not know what happened to this trend from 2003 to 2007 as no data 

was available on home computer use for 2007. 

 

   Table 1    
                               Internet Adoption Rates by income: Unconditional and Conditional  
       
      2000 2001 2003 2007 
       

Unconditional Internet Adoption Rates 
       
Income Group 1  22.4% 29.7% 42.2% 44.1% 
       
Income Group 2  45.4% 57.0% 62.1% 63.8% 
       
Income Group 3   63.7% 75.1% 79.5% 82.5% 
       
Income Group 4  78.6% 87.6% 89.5% 92.8% 
       
       

Conditional Internet Adoption Rates 
       
Income Group 1  67.6% 74.4% 77.6%  
       
Income Group 2  76.5% 85.1% 85.9%  
       
Income Group 3   83.2% 90.9% 92.4%  
       
Income Group 4  90.3% 95.3% 95.8%  
              
The sample consists of adults aged 25-55 
Income Group 1=$25,000 or less; Income Group 2= $25,000-
$50,000 Income Group 3= $50,000-$75,000; Income Group 4= 
$75,000 or more 
     

 

 Once people have a computer, they are much more likely to pay the additional 

cost to have Internet in their home.  The conditional line in figure 3 is much closer to zero 

than the unconditional line, meaning that the additional cost of the Internet does not seem 

to be especially prohibitive to people, even the lowest income group. What does seem to 

be holding people back, especially in income group 1, is acquiring a computer.  
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The difference in Internet adoption rates between the unconditional and 

conditional case is as equally stark when looking at differences in education.  This 

reinforces the possibility that an important bottleneck may be occurring at the computer 

acquisition level. Unconditional Internet adoption rates were 69 percent for individuals 

with a college degree or more. This unconditional figure was almost 34.5 percent for 

people with a high school degree or less, a difference of almost 34.5 percent. In 2003, the 

difference closed to 31 percent.  Table 2 below shows the rates.  Once again, the 

conditional rates tell a much different story from the unconditional case.  The difference 

in Internet adoption rates between the highest educational group and the lowest 

educational group conditionally was about 13 percent. In 2003, the difference was only 

10 percent. 

 When looking at race, there is a significant disparity between blacks and whites 

with unconditional Internet adoption. However, that inequality is seriously lessened like 

income and education level if we condition on having a home computer. Table 2 below 

reports the Internet adoption rates for whites and blacks both unconditionally and 

conditionally. In 2000, whites were 25 percent more likely than blacks to have Internet in 

the home in the unconditional case. In 2000, conditional on having a home computer, the 

difference between whites and blacks was 10.5 percent. In 2003, unconditionally blacks 

were 22 percent less likely than whites to have Internet at home. This number 

conditionally was reduced to about 7.5 percent.   
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   Table 2    
Internet Adoption Rates by Education and Race: Unconditional and 
Conditional 
       
      2000 2001 2003  
       

Unconditional Internet Adoption Rates  
       
High School Diploma or Less 34.5% 46.6% 50.9%  
       
Some College but no Degree 55.9% 66.6% 70.7%  
       
College Graduate or More 69.1% 78.8% 82.0%  
       
Black   41.9% 47.3% 54.3%  
       
White   66.9% 72.5% 77.2%  
       
       

Conditional Internet Adoption Rates  
       
High School Diploma or Less 73.5% 83.8% 83.7%  
       
Some College but no Degree 81.9% 89.5% 89.1%  
       
College Graduate or More 87.0% 92.6% 93.3%  
       
Black   72.0% 83.6% 82.3%  
       
White   82.5% 89.7% 89.9%  
 
The sample consists of adults aged 25-55.    

 

The Internet adoption rates discussed previously tell two important stories: first, the 

divide between rich and poor is decreasing. This decrease is even more convincing with 

the conditional Internet rates; secondly, the sizable difference between conditional and 

unconditional rates for Internet adoption suggest we found an important income 

bottleneck at the computer acquisition stage. 
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5. High-Speed Internet Use 
 

We can complete a more full analysis on Internet adoption rates if we isolate 

high-speed Internet from the broader category of Internet. High-speed Internet use 

became much more widespread from 2003-2007. In 2000, only 5 percent of adults aged 

25-55 had high-speed Internet at home. In 2003, 26 percent had high speed, while the 

percentage jumped to 61.5 percent in 2007. We see a clear shift for all income groups, 

indicated by figure 4 below, to high-speed Internet. As was the case with computer use 

and Internet, high-speed Internet is monotonically increasing across all income 

categories.   

High-Speed Internet by Income Groups
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Figure 4: Income Group 1= $25,000 family income or less; Income Group 2=$25,000-$50,000; Income    
Group 3= $50,000-$75,000; Income Group 4=$75,000 or more. The sample consists of  adults aged 25-55.  
 

Significant differences exist between the bottom income quartile and the top income 

quartile for unconditional high-speed Internet. And the inequality is growing. In 2003 
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when high-speed Internet was becoming popular, the difference in high-speed Internet 

adoption rates was almost 33 percent. In 2007, the difference between the top and bottom 

income group swelled to over 55 percent. At 84.5 percent, high-speed Internet is nearly 

ubiquitous in 2007 among the wealthiest. 

 Figure 4 above shows the effect of the divergence of unconditional rates clearly.  

In 2000, there is a concentration of rates around 5 percent as high-speed is in a nascent 

stage.  By 2007, however, the technology is more available and we witness the fanning 

out of rates.  The lowest income group, with an adoption rate of 29 percent in 2007, 

seems to be left behind. Approximately one half of those in the next highest income 

group, making $25,000-$50,000 a year, have high-speed Internet in 2007.  

 While the unconditional high-speed rates exhibited a fanning out effect between 

the income groups for all years, a different trend is occurring with conditional high-speed 

use: the rates are converging from 2003-2007. Conditional high-speed Internet only looks 

at the population with Internet in the home.  

Conditional High-Speed Internet Adoption Rates by Income
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Figure 5: Income Group 1= $25,000 family income or less; Income Group 2=$25,000-$50,000; Income                         
group 3= $50,000-$75,000; Income Group 4=$75,000 or more. The sample consists of adults aged 25-55.  
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There is a significant divide in 2003 with the conditional case between income group 4 

and the other three income groups. But in 2007 that divide is minimized. Somewhere 

between 2003 and 2007, for those people who already had Internet in their home, high-

speed Internet became more desirable across all the income groups. Figure 6 shows 

clearly the different trends between the unconditional and conditional cases for high-

speed Internet. Both cases show an increasing divide from 2000-2003, yet the 

unconditional case is growing faster. The unconditional divide continues to grow between 

2003 and 2007, while the gap closes conditionally. 

High-Speed Differences between Income Group 4 & Income Group 1: 
Unconditional vs Conditional
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Figure 6: Income Group 1= $25,000 family income or less; Income Group 4=$75,000 or more. The sample 
consists of adults aged 25-55. 
 
 The difference between the unconditional line and the conditional line in figure 6 

is the adults who do not have the Internet at home.  The gap between the two lines 

expands significantly between 2003 and 2007. The less wealthy are not making the 
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switch from not having Internet to high-speed Internet.  Dial-up Internet may have 

become so obsolete that the poor are deciding not to adopt the cheaper dial-up. Instead, 

the less wealthy may be waiting for the high-speed to become more accessible. Then, 

they may adopt high-speed Internet and skip the dial-up phase.  High-speed Internet, 

however, does not seem to be the factor that is particularly prohibitive.  A decrease in the 

conditional line in figure 6 suggests that once people have the Internet, they do not have a 

problem upgrading to high-speed. Thus, it appears the bottleneck does occur before the 

high-speed level, at the computer level. 

Race exhibits a similar pattern as income with high-speed Internet adoption. The 

unconditional case shows strong signs of an increasing digital divide between whites and 

blacks from 2003-2007. The divergence in unconditional rates is shown in figure 7.  The 

disparity between high-speed adoption rates increased from 11.5 percent in 2003 to over 

18 percent in 2007. In 2000 and 2001, with high-speed rates very low, there was not as 

big of a racial divide.  With conditional high-speed rates, the digital divide seems to be 

almost non-existent.  In 2003, whites were only 4 percent more likely to have high-speed 

Internet conditional on having the Internet at home. In 2007, the racial divide was 

reduced to about 2 percent. Figure 7 below captures the difference between the 

unconditional and conditional rates of high-speed adoption between whites and blacks. 

The data points represent the digital divide or the difference in adoption rates between 

whites and blacks. 
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High-Speed Internet Differences between Whites and Blacks: 
Unconditional vs Conditional
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Figure 7: The sample consists of adults aged 25-55. 

Of those that have the Internet at home, the conditional case, the percentage of blacks 

switching from dial-up to high-speed Internet is greater than the percentage of whites 

making the upgrade.  This is good news if our goal is to decrease the digital divide. But, 

blacks who do not necessarily have the Internet at home, the unconditional case, seem to 

be falling behind whites in the pursuit of high-speed Internet.  Unconditionally, the 

digital divide is increasing.   

 As to be expected, the trend for education level is the same as both income and 

race: unconditionally, there seems to be a growing digital divide and conditionally the 

digital divide is shrinking from 2003 to 2007. Figure 8, showing the difference in high-

speed adoption rates between the most educated group and the least educated group, 

looks similar to figures 6 and 7 above.  From 2000-2003, both the unconditional line and 

the conditional lines is sloping upward indicating that the digital divide is increasing. The 

unconditional case, however, has a steeper slope during the 2001-2003 period meaning 
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that the proportion of people adopting high-speed Internet is less than the proportion of 

people who are switching over from low-speed to high-speed Internet.   

High-Speed Internet Differences between College Graduates and 
High School Graduates: Unconditional vs Conditional
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Figure 8: The sample consists of adults aged 25-55. 

 

From 2003 to 2007, like figures 6 and 7 above, the unconditional and conditional lines 

are moving in opposite directions. Individuals with a high school diploma or less who 

already have Internet at home are making the switch to high-speed Internet. On the other 

hand, adults with a high school diploma or less who do not necessarily have Internet at 

home are adopting high-speed Internet a lot less frequently than adults with a college 

graduate degree or more.  If we study the digital divide unconditionally for high-speed 

Internet, there seems to be an increase in the digital divide across income groups, 

education levels and race. However, conditionally, the digital divide shows promising 

signs of closing.  
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6. Theoretical Framework 

In order to parse the income effects from race and education, I developed a multinomial 

logit model. I am able to isolate the effects of income by controlling for other variables.  

Suppose an individual, i, makes a choice between four different distinct choices, j. 

The four choices are as follows: 

 

0. No computer and no Internet 

1. Home computer but no Internet 

2. Home computer and dial-up or low-speed Internet 

3. Home computer and high-speed Internet 9 

 

Assume that the utility with the four choice options is a function of an individual’s 

characteristics, x, and an additive error term, å.  The utility of individual I from choosing 

option j is 

Uij = xiâj + å ij 

As with all discrete choice models, we need to normalize one set of the coefficients to 

zero. 

We normalize âo = 0.  

An individual chooses j if Uij > Uij’  where Uij  Uij’. 

If we assume that the å’s are distributed Type 1 extreme value, the probability of i 

choosing j is the following: 

 

                                                  
9 For 2007, I lumped together choices 0 and 1 as information about home computer was not in the data. 
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^ 
P=           exp(Xâi) 
                     ------------ 
                    3 
                       exp (Xâj) 
                    j=0  

 

The above probability is the standard expression for a multinomial logit.  The 

multinomial logit allows us to isolate the various characteristics that affect a decision to 

buy a computer and have the Internet. One’s income, education level, race, and 

geographic location are all factors that are involved in that decision. It would be 

impossible, however, to capture all the relevant characteristics that are involved in the 

decision to adopt the Internet. Certainly factors such as the individual’s opinion of 

technology are important, but many of these factors are unobserved and are difficult to 

measure. Income, education level, and race should capture many of the unobserved 

characteristics that I am not controlling for. In determining what explanatory variables I 

should include in my regression, I tried to follow Fairlie’s (2004) most specific 

specification. 10  

 The multinomial logit model outputs utilities. These utilities do not have much 

interpretive value. Therefore, instead of using the utilities, I will be using the marginal 

effects for my analysis. The marginal effects show how changes in variables affect the 

probabilities of adoption. 

When we looked at home computer use in section 4, we saw that the digital divide 

was decreasing between the wealthiest and the poorest income group.  Shown below in 

                                                  
10 Fairlie’s (2004) most specific specification includes both variables that I was able to control for and 
variables that I was not able to control for. I controlled for variables such as race, income, education, 
marriage status and region. I was not able to control for specific variables related to geography such as “In 
MSA but not in central city.” The variables that I omitted were not found to be crucial in Fairlie’s model. 
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figure 9, the story is the same when we isolate the effect of income: the digital divide for 

computer use is decreasing. An individual in the highest income group is 32 percent more 

likely than a person in the lowest income group to have a home computer in 2000. In 

2003, this figure is reduced to about 20 percent.  The effect of income on home computer 

use is monotonically increasing across the income categories in all three years. Although 

a higher income is important to having a home computer, its importance has decreased.  
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Figure 9: Income Group 1= $25,000 family income or less; Income Group 2=$25,000-$50,000; Income                         
Group 3= $50,000-$75,000; Income Group 4=$75,000 or more. The sample consists of adults aged 25-55. 
 

The downward sloping graph is not surprising.  Having a home computer has become 

more common from 2000 to 2003. The data from section 4 shows that home computer 

use in 2003 was almost 75 percent while it was 64 percent in 2000. Adults from the 

lowest income group increased their home computer adoption rate by over 20 percent 

from 2000 to 2003. The wealthiest group only increased their home computer use by 4 

percent over this same time period.  
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 Although education is an important predictor of home computer ownership, 

education’s impact on home computer use does not seem to be as big as income’s effect. 

An adult with a college degree or more was over 15 percent more likely to have a home 

computer than an adult who had only a high school degree in 2003.  When comparing the 

two extreme income groups, an adult in the highest income bracket was 20 percent more 

likely to have a home computer in 2003. As computer use becomes more common, 

individuals in the lowest educational category are more likely to have a home computer.  

Thus, the probabilities of home computer ownership show signs of convergence between 

the education levels.  Table 3 below estimates the probability of not having a home 

computer. 11 Marginal effects and standard errors are reported. 12  

 

                                                         Table 3 
                  Marginal Effect on the Probability of Having no Home Computer  
      
Explanatory Variables   2000 2001 2003 
      
Family Income: $25,000 to $50,000 -0.1633 -0.1197 -0.09088 
   (0.0057) (0.0043) (0.0039) 
Family Income: $50,000 to $75,000 -0.2355 -0.1812 -0.14347 
   (.0058) (0.0041) (0.0038) 
Family Income: $75,000 or more -0.3201 -0.2592 -0.2019 
   (0.0054) (0.0046) (0.0044) 
Some College but no Degree -0.1436 -0.0996 -0.0906 
   (0.0049) (0.0039) (0.0035) 
College Graduate and More -0.1731 -0.168 -0.1503 
   (0.0255) (0.0043) (0.00416) 
Black   0.1375 0.1304 0.1051 
   (0.0106) (0.009) (0.0088) 
      
Region & Demographic Controls  Yes Yes Yes 
Mean of Dependent Variable 0.2474 0.1821 0.1405 
Sample Size     35,292 41,817 34,660 

  

                                                  
11 The table above reports the probability of not having a home computer. To get the probability of having a 
home computer, we just need to take the opposite sign of the coefficient. 
12 The demographic controls include: other races, a gender dummy, a dummy for having children ages 6-
17, a dummy for married, a dummy for previously married, and age. 
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Even after controlling for many variables, race still does to be an important factor. 

If an adult is black, he is almost 13 percent less likely than a white to have a home 

computer. However, like income and education level, the disparity decreases from 2000 

to 2003. In 2003, a black adult is 10 percent less likely to have a home computer than a 

white adult.  

Dial-up Internet seemed to lose its dominance as the Internet of choice around 

2003. An individual in the highest income category in 2003 was about 1 percent less 

likely than an individual in the bottom income group to have dial-up Internet at home. 

Income groups 2 and 3 were only around 5 percent more likely than income group 1 to 

have dial-up Internet at home in 2003 according to figure 10 below. The marginal effect 

turns negative for all three top income categories some time between 2003 and 2007, 

indicating that all three income groups are less likely than income group 1 to have dial-up 

Internet at home.  

There is a clear shift of the top three income groups from dial-up to high-speed 

Internet. Figure 10 supplements the story that the wealthy, along with the other income 

groups, are shifting away from low-speed Internet.  The marginal effects, however, also 

may be turning negative as the less wealthy are moving up to dial-up Internet. Table 4 

below lists the marginal effects and standard errors on the probability of having dial-up 

Internet at home.  
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Likelihood of Having Dial-Up Internet over Income Group 1
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Figure 10: Income Group 1= $25,000 family income or less; Income Group 2=$25,000-$50,000; Income                         
Group 3= $50,000-$75,000; Income Group 4=$75,000 or more. The sample consists of adults aged 25-55. 
  

 

                                                     Table 4 
                            Marginal Effect on the Probability of Having Dial-up Internet   
       
Explanatory Variables   2000 2001 2003 2007 
Family Income: $25,000 to $50,000 0.1556 0.1183 0.0443 -0.0174 
   (0.01) (0.0093) (0.011) (0.0068) 
Family Income: $50,000 to $75,000 0.2419 0.1574 0.0486 -0.0364 
   (0.01) (0.01) (0.0116) (0.0063) 
Family Income: $75,000 or more 0.3198 0.1865 -0.0166 -0.0839 
   (0.0104) (0.0104) (0.0111) (0.0065) 

Some College but no Degree  0.1394 0.07859 0.03333 
-

0.02118 
   (0.0075) (0.0068) (0.0082) (0.005) 
College Graduate and More  0.2037 0.1402 0.0556 -0.0431 
   (0.0259) (0.0058) (0.0067) (0.0044) 
Black   -0.1395 -0.1104 -0.0853 -0.0088 
   (0.0113) (0.0101) (0.0109) (0.0073) 
Region & Demographic 
Controls   Yes Yes Yes Yes 
Mean of Dependent Variable  0.5553 0.6119 0.5019 0.1293 
Sample Size     35,292 41,817 34,660 32,055 
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We can aggregate choices 2 and 3 (computer with dial-up Internet and computer 

with high-speed Internet) from our model to calculate the marginal effects for having 

Internet at home.  Figure 11 displays the results of the marginal effects of having Internet 

at home.  The differences in the marginal effects are all trending toward zero, suggesting 

that the digital divide by income, education level, and race seems to be decreasing with 

overall Internet adoption. These findings are consistent with the results from the adoption 

rates which showed a decrease in the digital divide for overall Internet use.  
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Figure 11: Income Group 1= $25,000 family income or less; Income Group 4=$75,000 or more. The 
sample consists of adults aged 25-55 
 

 Now we can deconstruct the Internet adoption variable and look at the high-speed 

component of Internet adoption. There is a clear shift in all income groups to high-speed 

Internet from dial-up. But not all income groups are switching over to high-speed at the 

same rate.  The wealthiest from 2000 to 2007 have been the most likely to have high-

speed Internet in their home. This is not a surprise. What might be a little more shocking 
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is the sudden separation of income group 4 from all the other income groups in the 

likelihood of adopting high-speed Internet beginning in 2000.  Figure 12 shows that in 

2001 the highest income group, making more than $75,000 a year, was about 7 percent 

more likely to have high-speed Internet than adults making $50,000 to $75,000. In 2007, 

the highest income group was 17 percent more likely than income group 3 to have high-

speed. Clearly, the wealthy can afford high-speed Internet and are switching to high-

speed faster than the other income groups. Figure 12 shows the probabilities of having 

high-speed Internet by income groups. 

 

Likelihood of Home High-Speed Internet over Income Group 1
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Figure 12: Income Group 1= $25,000 family income or less; Income Group 2=$25,000-$50,000; Income                         
Group 3= $50,000-$75,000; Income Group 4=$75,000 or more. The sample consists of adults aged 25-55. 
 

The coefficients for the marginal effects of education level on high-speed display the 

same trend as the coefficients from income.  The marginal effects for high-speed Internet 
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are reported in table 5. The most educated, the college graduates or more, are adopting 

high-speed Internet at an accelerating rate compared to the other two groups. When high-

speed Internet was not as prevalent in 2001, the most educated group was about 5 percent 

more likely than the lowest educational group to have high-speed Internet. This figure 

jumped to almost 19 percent in 2007. The most educated and the wealthiest are taking 

advantage of the availability of high-speed Internet compared to the other groups. 

Although blacks have been less likely than whites from 2000 to 2007 to have high-speed 

Internet, the disparity is not big and is not growing.  In fact, a black adult was only 2 

percent less likely than a white adult to have high-speed Internet in 2000.   

 

                                                                   Table 5 
                            Marginal Effect on the Probability of Having High-Speed Internet   
       
Explanatory Variables 2000 2001 2003 2007 
       
Family Income: $25,000 to 
$50,000 0.0239 0.0295 0.0722 0.08366 
   (0.007 (0.0085) (0.0116 (0.0077) 
Family Income: $50,000 to 
$75,000 0.0319 0.0754 0.1484 0.1541 
   (0.0075) (0.0094) (0.0121) (0.0073) 
Family Income: $75,000 or 
more 0.074291 0.1492 0.2944 0.31965 
   (0.0085) (0.0099) (0.0113) (0.008) 
Some College but no Degree 0.0259 0.0427 0.0765 0.09664 
   (0.0047) (0.0057) (0.0082) (0.0056) 
College Graduate and More 0.0362 0.0533 0.1299 0.186 
   (0.0035) (0.0042) (0.0062) (0.0056) 
Black   -0.0206 -0.0313 -0.03567 -0.0238 
   (0.0043) (0.0061) (0.0102) (0.0097) 
Region Controls  Yes Yes Yes Yes 
Mean of Dependent Variable 0.0587 0.124 0.2813 0.7741 
Sample Size   35,292 41,817 34,660 32,055 

 

While the digital divide figure for race did reach 3.5 percent in 2003, in 2007 the figure 

decreased to about 2 percent. As we controlled for other variables, income, education 
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level, region, and age, the racial component of the digital divide has essentially been 

eliminated.    

 

7. Predicting Probabilities for Internet Use 

Working with the multinomial logit regression model developed in section 6, we 

are able to predict conditional probabilities for all income groups for each of the four 

choices in the model. The estimate for the probability of high-speed Internet conditional 

on Internet is derived as follows. We know from Bayes Rule that 

 
Probability(High-Speed (HS)|Internet and Income Group 1)=     Pr(HS|Inc.1) 
                                                                                                    ______________ 
                                                                                                     
                                                                                                    Pr (Internet |Inc.1) 
 
 

Since we are interested in the difference in conditional high-speed Internet between 

income group 4 and income group 1, we can expand Bayes Rule: 

 

Pr(HS| Internet, Inc.4)- Pr(HS| Internet, Inc.1) = Pr(HS| Inc.4)            –       Pr(HS| Inc.1) 
                                                                              _______________       ______________ 
                                                                               
                                                                              Pr(Internet| Inc.4)        Pr(Internet| Inc.1) 
 
 
 
 
 I only adjusted the income figures, while holding the other factors constant, to see how 

the predicted probability changed. The conditional probabilities for adopting high-speed 

Internet are listed below. 13  

                                                  
13 Conditional high-speed Internet use is conditional on the adult having the Internet at home. 
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Marginal Effects of Income on the Conditional Probability of Having High-Speed over Income 
Group 1 
       
Explanatory Variables 2000 2001 2003 2007  
Income Group 2  0.9% 0.5% 3.1% 4.3%  
Income Group 3  -0.2% 3.2% 4.8% 3.9%  
Income Group 4   4.0% 6.9% 14.1% 7.6%  
 
The sample consists of adults aged 25-55. The base category is 
income group 1. Income Group 1=$25,000 or less; Income Group 2= 
$25,000-$50,000 Income Group 3= $50,000-$75,000; Income Group 
4= $75,000 or more 
 
     

 

The difference between the unconditional probabilities and conditional probabilities by 

income groups are important. Suppose we are comparing income group 4 to income 

group 1. If both the unconditional and conditional difference in high-speed probabilities 

were increasing at similar rates, we could conclude that an important bottleneck was 

indeed occurring at the high-speed adoption level.  This would mean that adults who had 

the Internet (the conditional case), were having difficulty upgrading to high-speed 

Internet. This would suggest that there was something overwhelmingly prohibitive about 

adopting high-speed Internet.  

If, on the other hand, the difference in the probabilities for the unconditional 

group is increasing and the difference in conditional probabilities is decreasing, we 

conclude that the bottleneck is occurring before the high-speed acquisition. This would 

mean adults have less trouble adopting high-speed than they do adopting either dial-up or 

a computer. Under this scenario, there does not seem to be anything excessively 

prohibitive about adopting high-speed.  
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The data lends credence to the second story: an increasing unconditional rate 

between income group 4 and income group 1 and a decreasing conditional probability. 

Figure 13 shows the difference in probabilities between the unconditional and conditional 

cases. 

Difference in Predicted Probabiliites for High-Speed between Income 
Group 4 & Income Group 1: Conditional vs Unconditional

0%

5%

10%

15%

20%

25%

30%

35%

40%

45%

2000 2001 2003 2007

Year

P
re

d
ic

te
d

 P
ro

b
ab

il
it

y

Unconditional

Conditional

 

Figure 13: Income Group 1= $25,000 family income or less; Income Group 4=$75,000 or more. The 
sample consists of adults aged 25-55. 
 

We can conclude that the bottleneck is occurring sometime before the high-speed Internet 

acquisition stage, either with home computer or Internet adoption. 

 

8. Conclusion 

We saw that the wealthiest were the first adopters of computer and dial-up 

Internet. As the less wealthy later adopted the home computer and dial-up Internet, the 

wealthy switched to a newer technology, high-speed Internet. Thus, the poor are falling 
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behind again.  High-speed Internet is the new digital divide that replaced computer and 

dial-up Internet use.  Despite the presence of this new disparity, the overall Internet 

divide is getting smaller. According to the marginal effects from the multinomial logit, 

the wealthy were almost 40 percent more likely than a family making less than $25,000 

to adopt the Internet in 2000. However, the wealthy were only 24 percent more likely to 

adopt the Internet in 2007.  

 There is reason to believe that the less-wealthy will catch up, albeit slowly, to the 

wealthy in high-speed. The converging conditional rates of high-speed Internet suggest 

that people are switching over to high-speed once they have dial-up Internet without 

overwhelming difficulty. And with both the unconditional and conditional rates for 

Internet showing signs of convergence, there is reason to be optimistic.  Moreover, as 

high-speed access becomes more available and affordable, some low-income individuals 

may be making the leap from not having Internet to adopting high-speed.  But they first 

need a computer. 

 I chose two ways to view the digital divide: unconditionally and conditionally. 

The unconditional case suggests that the digital divide is still rather large at every level: 

computer use, Internet and high-speed. Conditionally, however, the picture is much less 

bleak. In some cases, such as conditional high speed for blacks and whites, the digital 

divide seems non-existent.  The large differences between the unconditional rates and 

conditional rates of adoption for Internet suggest that an important income bottleneck is 

occurring at the computer acquisition stage. Once people have a home computer, the 

additional cost of paying for Internet is not prohibitive.  But with computer ownership 

rates for the lowest income group at 53 percent in 2003, there is concern that many are 
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being left behind.  Although with time the market tends to make access to technology a 

real possibility for many, more research and perhaps more public involvement may be 

needed to help those who are not connected.   
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Appendix: 

 

Computer Adoption Rates by Income, Education, and Race  
      
      
    2000 2001 2003  
      
Overall  64.12% 69.87% 74.67%  
      
Income Group 1 33.00% 39.17% 53.83%  
      
Income Group 2 59.87% 66.12% 72.00%  
      
Income Group 3  77.22% 81.66% 85.50%  
      
Income Group 4 88.67% 91.32% 92.87%  
      
High School Diploma or 
Less 46.95% 54.77% 60.14%  
      
Some College but no 
Degree 69.03% 73.69% 78.82%  
      
College Graduate or More 80.55% 84.02% 87.48%  
      
Black  41.88% 47.26% 54.30%  
      
White  66.87% 72.47% 77.17%  
           
The sample consists of adults aged 25-55.    
Income Group 1=$25,000 or less; Income Group 2= $25,000-$50,000 
Income Group 3= $50,000-$75,000; Income Group 4= $75,000 or more 

 

High-Speed Adoption Rates by Income, Education, and Race: Unconditional & Conditional 
       
       
    2000 2001 2003 2007  
       

Unconditional High-Speed Adoption Rates  
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Overall  5.05% 12.10% 26.03% 61.49%  
       
Income Group 1 1.72% 4.31% 12.35% 29.29%  
       
Income Group 2 4.42% 8.36% 19.28% 50.92%  
       
Income Group 3 6.24% 13.27% 28.31% 69.06%  
       
Income Group 4 11.08% 21.91% 45.11% 84.50%  
       
High School Diploma or 
Less 3.12% 7.39% 15.97% 43.02%  
       
Some College but no 
Degree 6.04% 12.87% 26.17% 64.04%  
       
College Graduate or 
More 8.41% 16.70% 36.13% 77.87%  
       
Black   3.07% 6.77% 15.56% 44.95%  
       
White  5.99% 12.56% 26.96% 63.12%  
       

Conditional High-Speed Adoption Rates  
       
Overall  10.68% 19.19% 38.77% 86.01%  
       
Income Group 1 7.55% 14.50% 29.30% 74.60%  
       
Income Group 2 9.34% 14.68% 31.04% 79.87%  
       
Income Group 3 9.55% 17.67% 35.61% 83.73%  
       
Income Group 4 13.64% 25.01% 50.42% 91.06%  
       
High School Diploma or 
Less 8.72% 15.74% 31.39% 79.41%  
       
Some College but no 
Degree 10.44% 19.26% 37.05% 84.96%  
       
College Graduate or 
More 13.45% 21.15% 44.05% 89.76%  
       
Black   9.62% 16.91% 34.47% 83.89%  
       
White   10.65% 19.13% 38.60% 85.74%  
The sample consists of adults aged 25-55.     
Income Group 1=$25,000 or less; Income Group 2= $25,000-$50,000  
Income Group 3= $50,000-$75,000; Income Group 4= $75,000 or more  
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Sample Means: 

    2000    
Variable   Black   White  Overall 
Female   0.5621  0.5084  0.5154 
Age   39.57  40.18  40.04 
Married   0.4316  0.6833  0.6567 
Previously married  0.2181  0.1547  0.1562 
Number of Children  1.28  1.2  1.21 
High School Graduate 0.3623  0.3116  0.3138 
Some College  0.2215  0.1877  0.1892 
College Graduate  0.213  0.3028  0.2948 
Graduate Degree  0.0559  0.0903  0.0979 
Income 0-25 K  0.3777  0.1827  0.2053 
Income 25-50K  0.323  0.3067  0.3074 
Income 50-75 K  0.1703  0.2312  0.2262 
Income 75K or more  0.129  0.2755  0.2611 
Unemployed  0.0466  0.0235  0.0264 
Northeast   0.1888  0.2116  0.2071 
Midwest   0.1945  0.2518  0.2397 
South   0.5184  0.2862  0.3027 
West   0.0979  0.2505  0.2505 
Sample Size  4,557  39,381  46,662 

 

 

    2001    
        
Variable   Black   White  Overall 
Female   0.5746  0.507  0.5152 
Age   39.78  40.4  40.7 
Married   0.4432  0.6821  0.6589 
Previously married  0.2154  0.1533  0.1585 
Number of Children  1.286  1.196  1.207 
High School Graduate 0.3612  0.3115  0.3135 
Some College  0.2157  0.1831  0.1848 
College Graduate  0.2301  0.3082  0.3014 
Graduate Degree  0.055  0.0967  0.0954 
Income 0-25 K  0.325  0.1705  0.1924 
Income 25-50K  0.3247  0.2909  0.2935 
Income 50-75 K  0.1809  0.2421  0.2333 
Income 75K or more  0.1394  0.2965  0.2807 
Unemployed  0.0542  0.0264  0.03 
Northeast   0.1793  0.2255  0.21722 
Midwest   0.1873  0.2604  0.2471 
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South   0.5419  0.2641  0.2855 
West   0.0915  0.2499  0.2502 
Sample Size  5,245  46,745  55,158 

 

 

 

    2003    
        
Variable   Black   White  Overall 
Female   0.5735  0.5088  0.5168 
Age   40.13  40.59  40.47 
Married   0.4343  0.683  0.657 
Previously married  0.2109  0.148  0.1533 
Number of Children  1.269  1.205  1.213 
High School Graduate 0.3683  0.3074  0.313 
Some College  0.2187  0.1801  0.1822 
College Graduate  0.2312  0.318  0.31 
Graduate Degree  0.0533  0.0986  0.0969 
Income 0-25 K  0.3468  0.1715  0.1923 
Income 25-50K  0.3244  0.2874  0.2897 
Income 50-75 K  0.1705  0.2357  0.2273 
Income 75K or more  0.1582  0.3054  0.2907 
Unemployed  0.066  0.0319  0.0366 
Northeast   0.1783  0.2237  0.2152 
Midwest   0.1932  0.2626  0.2491 
South   0.5498  0.2676  0.2898 
West   0.0787  0.2461  0.2459 
Sample Size  4,158  38,657  45,793 

 

 

 

 

 

 

    2007    
        
        
Variable   Black   White  Overall 
Female   0.5785  0.5092  0.5177 
Age   40.25  40.79  40.62 
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Married   0.4029  0.6553  0.6288 
Previously married  0.2094  0.1542  0.1571 
Number of Children  1.29  1.19  1.21 
High School Graduate 0.369  0.296  0.2998 
Some College  0.2126  0.1763  0.1783 
College Graduate  0.1932  0.3268  0.32 
Graduate Degree  0.0654  0.113  0.1126 
Income 0-25 K  0.327  0.1453  0.1654 
Income 25-50K  0.2958  0.2498  0.2534 
Income 50-75 K  0.1799  0.2266  0.2211 
Income 75K or more  0.1973  0.3787  0.3601 
Unemployed  0.0557  0.0249  0.0287 
Northeast   0.1617  0.2139  0.2042 
Midwest   0.1721  0.2482  0.2324 
South   0.5797  0.2918  0.3126 
West   0.0865  0.2461  0.2509 
Sample Size  4,263  38,380  46,253 

 

 

                                                         Table 3 
                  Marginal Effect on the Probability of Having no Home Computer  
      
Explanatory Variables   2000 2001 2003 
      
Family Income: $25,000 to $50,000 -0.1633 -0.1197 -0.09088 
   (0.0057) (0.0043) 0.00388 
Family Income: $50,000 to $75,000 -0.23553 -0.1812 -0.14347 
   (.0058) (0.0041) 0.00376 
Family Income: $75,000 or more -0.3201 -0.2592 -0.20189 
   (0.0054) (0.0046) 0.00439 
      
Some College but no Degree -0.1436 -0.0996 -0.0906 
   (0.0049) (0.0039) 0.00347 
College Graduate and More -0.1731 -0.168 -0.1503 
   (0.0255) (0.0043) (0.00416) 
Black   0.1375 0.1304 0.1051 
   (0.0106) (0.009) (0.0088) 
Asian   .0255 -0.0192 0.0384 
   (0.0080) (0.0098) (0.0121) 
American Indian  0.1731 0.1314 0.0796 
   0.02546 0.0205 0.01613 
Other Race14     -0.0118 
     (0.0266) 
Female   -0.00063 -0.0011 -0.00191 
   (0.0051) (0.004) (0.0038) 
Age   -0.00211 -0.00133 -0.00156 

                                                  
14 Other race was only a category in 2003 and 2007. 
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   (0.0003) (0.0002) (0.0002) 
Married   -0.14814 -0.1324 -0.10764 
   (0.0142) (0.0114) 0.01049 
Previously Married  -0.0737 -0.0562 -0.04695 
   (0.0112) (0.0788) (0.0069) 
Children ages 6 to 17  -0.12454 -0.0994 -0.0698 
   (0.0053) (0.0042) (0.004) 
      
Region Controls  Yes Yes Yes 
Mean of Dependent Variable 0.24735 0.1821 0.14047 
Sample Size     35292 41817 3466015 

 

                                                     Table 4 
                            Marginal Effect on the Probability of Having Dial-up Internet   
       
Explanatory Variables   2000 2001 2003 2007 
Family Income: $25,000 to $50,000 0.1556 0.1183 0.0443 -0.0174 
   (0.01) (0.0093) (0.011) (0.0068) 
Family Income: $50,000 to $75,000 0.2419 0.1574 0.0486 -0.0364 
   (0.01) (0.01) (0.0116) (0.0063) 
Family Income: $75,000 or more 0.3198 0.1865 -0.0166 -0.0839 
   (0.0104) (0.0104) (0.0111) (0.0065) 
Some College but no Degree  0.1394 0.07859 0.03333 -0.0212 
   (0.0075) (0.0068) (0.0082) (0.005) 
College Graduate and More  -0.1938 0.1402 0.0556 -0.0431 
   (0.0259) (0.0058) (0.0067) (0.0044) 
Black   -0.1395 -0.1104 -0.0853 -0.0088 
   (0.0113) (0.0101) (0.0109) (0.0073) 
Asian   -0.0134 0.00457 -0.0765 -0.0726 
   (0.0145) (0.0123) (0.0146) (0.0069) 
American Indian   -0.1938 -0.11023 -0.063 -0.0154 
   (0.0259) (0.0228) (0.0213) (0.0145) 
Other Race     -0.0624 -0.0592 
     (0.0439) (0.0207) 
Female   0.0024 0.0034 0.0092 0.0081 
   (0.0059) (0.0051) (0.0056) (0.0039) 
Age   0.0015 0.0015 0.0023 0.0032 
   (0.0004) (0.0003) (0.0004) (0.0003) 
Married   0.142 0.1269 0.0681 0.0025 
   (0.0163) (0.0142) (0.0149) (0.0098) 
Previously Married   0.0767 0.0621 0.0662 -0.0252 
   (0.0188) (0.0157) (0.0205) (0.01) 
Children ages 6 to 17  0.0941 0.0616 0.0307 0.0206 
   (0.0059) (0.0051) (0.0056) (0.004) 
       
Region & Demographic 
Controls   Yes Yes Yes Yes 

                                                  
15 The bold coefficients indicate that the coefficients are not statistically significant at the 5 percent level.  
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Mean of Dependent Variable  0.5553 0.6119 0.5019 0.1293 
Sample Size     35,292 41,817 34,660 32,055 

 

 

                                             Table 5 
              Marginal Effect on the Probability of Having High-Speed Internet   
       
Explanatory Variables 2000 2001 2003 2007 
       
Family Income: $25,000 to 
$50,000 0.0239 0.0295 0.0722 0.08366 
   (0.007 (0.0085) (0.0116 (0.0077) 
Family Income: $50,000 to 
$75,000 0.0319 0.0754 0.1484 0.1541 
   (0.0075) (0.0094) (0.0121) (0.0073) 
Family Income: $75,000 or 
more 0.074291 0.1492 0.2944 0.31965 
   (0.0085) (0.0099) (0.0113) (0.008) 
Some College but no Degree 0.0259 0.0427 0.0765 0.09664 
   (0.0047) (0.0057) (0.0082) (0.0056) 
College Graduate and More 0.0362 0.0533 0.1299 0.186 
   (0.0035) (0.0042) (0.0062) (0.0056) 
Black   -0.0206 -0.0313 -0.03567 -0.0238 
   (0.0043) (0.0061) (0.0102) (0.0097) 
Asian   0.0035 0.0348 0.0491 0.0784 
   (0.0059) (0.0088) (0.0139) (0.0101) 
American Indian  -0.008 -0.0255 -0.0414 -0.0253 
   (0.0119) (0.0142) (0.0139) (0.0196) 

Other Race    0.0799 
0.00336

4 
     (0.0447) (0.0325) 
Female   -0.0023 -0.00183 -0.0085 0.0002 
   (0.0025) (0.0033) (0.0052) (0.005) 
Age   -0.00008 -0.00038 -0.0000333 -0.00252 
   (0.00016) (0.00021) (0.00032) (0.0003) 
Married   0.0182 0.017357 0.0633 0.0394 
   (0.0072) (0.0098) (0.014) (0.0123) 
Previously Married  0.0132 -0.0033 0.0662 0.0508 
   (0.0123) (0.0124) (0.0205) (0.0119) 
Children ages 6 to 17  0.0034 0.0218 0.0359 0.0074 
   (0.0025) (0.0032) (0.0051) (0.0051) 
       
Region Controls  Yes Yes Yes Yes 
Mean of Dependent Variable 0.0587 0.124 0.2813 0.7741 
Sample Size   35,292 41,817 34,660 32,055 

 

 


