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I. Introduction

Voting in the United States is essentially a private process; although the act itself is done in a public way, the decision to vote, and if so, whom to vote for, is a personal process that outsiders only have access to if the voter chooses to divulge such information. While aggregate data on the number of votes cast for each candidate are available, this number tells little of the voting population (e.g. on demographic variables) or the reasons for their choices.  Self-report of voting behavior is thus required to fill in these gaps. Exit polling captures some of this data, but fails by nature to collect data on those who choose not to vote. Population-based sample surveys have instead become the basis for most studies of voter behavior and preferences. News organizations employ them on a near continual basis to track the current preferences of the populace. Political parties use polls to shape policy statements, dictate candidate appearance, and track the effect of such maneuverings (Bradburn and Sudman 1988). Voting behavior models developed in political science and other social science fields have relied on such data, and the survey field benefited from the findings of this research.
 


What was true in with voting in the past, however, is unlikely to hold today, as beliefs and society change. Thus there is a need for updated data to confirm or reform models of voter behavior. Researchers have collected this data to examine different aspects of the voting process and preferences of the population, mainly through surveys. The most popular data collection method has been the random digit dialing (RDD) telephone surveys, for several reasons. Past studies show that telephone surveys diverge only slightly from other modes in data quality and in some cases is an improvement (Groves and Kahn 1979, Biemer and Lyberg 2003). Most importantly, however, is the relative ease, speed, and lower cost implementing a telephone survey has over other survey methods (Groves 1990). 

Problems with this method have arisen, however, due to a number of factors. First, and possibly most important, is the explosion of telephone marketing (i.e. telemarketing), as well as a saturation of the market with telephone surveys (Dillman 2003)
. Potential respondents have become wary of the volume of telephone calls they receive that are unrelated to them on some personal level. Second is the increase of call screening devices, such as caller identification (Caller-ID) and answering machines. These devices allow potential respondents to decide when and for whom to answer the telephone, possibly avoiding the initial contact and survey request (Tuckel and O’Neill 2001). Third is the dedication of telephone lines to facsimile machines and Internet connections, thereby precluding possible contact (Tuckel and O’Neill 2001). Finally, there has been a general increase in cellular telephone usage, with the disconnection of landline service, although the extent of this is still undetermined (Groves 2003). These factors, and possibly others, have all contributed to the overall decline in telephone survey response rate (Steeh 1981, Groves and Couper 1998, Steeh et al 2000, Tuckel and O’Neill 2001). This dramatic decline removes much of the benefit of telephone surveys, and increases the likelihood of nonresponse error, although the effect of this nonresponse rate is somewhat inconclusive (see Keeter et al 2000 for example).

If the validity of telephone surveys is in question, then so must all the results and models the data produces. While the first problems will continue to challenge the field, overcoming the final problem is possible simply by including cellular telephone numbers in a sample. There is understandable reticence by surveyors to do so, due to laws prohibiting automated dialing systems (prominent in RDD) to call cell phones, and privacy and cost objections by the population. With the increase of the population using a cellular phone as their only (or main) telephone contact, leaving this portion of the population out of a sample will continue to reduce the number of possible respondents. At best, this will result in noncoverage error and smaller samples will occur; at worst, serious bias that removes any chance of reliability and validity of results. The latter is much more worrisome, as assuming the population is identical to the remainder of people is likely to be folly: there is some reason they have made such a decision to leave the standard of the landline telephone. Research in Europe has shown that not including cell phones leads to bias (Vehovar et al et al 2004). This alone makes their behavior unique, and assuming the remainder of their behavior is identical cries of poor scientific inquiry, as does assuming mode effects will be the same for landline and cellular telephones. Mode effects are not assumed equal between mail and Internet surveys, although they may share similar theoretical underpinnings (Couper 1998). Similarly, while the theoretical bases for mode effects will be similar between landline and cellular phones, there are differences that arise (Vehovar et al 2004). If they were the same technology, then there would be no need for different regulations, and people would not leave mode one for the other. 

Failure to examine and correct this problem will plague political science voter behavior models and survey methodology as a whole. The media and public, who are already skeptical about polls and the unbiased nature of political science, will have all the more to criticize.  Already signs of this critique is appearing in the media, with several news organizations running stories on how pollsters do not cover cell phones, and thus cell phone only/mainly users.
 Although unlikely to lead to such flaws, one only needs to recall the polling fiascoes in the 1936 and 1948 presidential races to see the negative effects of such errors and the public’s perception of them (Bradburn and Sudman 1988). The remainder of this paper takes the first step at examining why and how these differences occur, and the potential error caused by missing such differences. The first section lays out the theory of why mode differences and ownership differences will lead to different response distributions that motivate the analysis. The second section describes the mixed-mode survey and the analysis of data. Discussion of results and implications for error follow. The final section provides conclusions and direction for further research.   

II. Cell Phones and Social Desirability 

Sudman and Bradburn (1974) state that respondents bias “their answer in the direction of social desirability” (p. 10). Restated, respondents will answer a question that makes them appear to follow what society deems to be the most “desirable”.  This effect arises in a number of survey questions (Schaeffer 2000). These include sexual activity, racial attitudes, drug and alcohol consumption, and voting (Schaeffer 2000, Tourangeau et al 2000, Sudman and Bradburn 1982). Over-reporting of voting is a well-known phenomenon, with much higher percentages of the population reporting they voted than the actual turnout (Powell 1986, Sudman and Bradburn 1982). Since voting is seen as a civic duty by a large part of society, nonvoters report voting to avoid being looked down upon by their fellow citizens. Further, since voting is a rare and salient occurrence, it is unlikely that memory error introduces much bias into the estimates, strengthening the evidence of social desirability bias affecting the responses. 

In terms of telephone surveys, studies have shown they are “better” than face-to-face surveying in collecting sensitive data (Biemer and Lyberg 2003, Dillman 1991). This is due in part to the removal of interviewer effects; there is no visual contact between the respondent and interviewer, thus there is a reduction in the need to appear socially desirable. Intertwined with this is the increased privacy of telephone surveys.  Respondents have more privacy when answering over the telephone, assuming the other members of the household leave them alone. Related to this is the feeling of confidentiality, which along with privacy has a strong effect on the amount of social desirability bias (Tourangeau et al 2000). Respondents tend to view private settings as more confidential, which both lead to less social desirability bias. Thus telephone interviews are likely to reduce problems of social desirability bias. 

Cellular technology, however, introduces concerns of privacy and therefore confidentiality. A perception exists there is a lack of privacy in cell phone usage, not abundantly seen in landline usage. This issue of privacy may arise from the wireless nature of the telephone, with the communication carried by satellites, and of possible “eavesdropping”. Indeed, concerns have arisen recently due to technology that allows cell phone companies to track in technology that allows for tracking of users by the cellular provider (CNN 01/19/04)
.  Another and likely more problematic source of privacy issues arise from the fact that cell phone users could be and often are conversing outside the confines of their own home. This lack of privacy may have a distinct effect on response distributions, especially on questions that are prone to social desirability effects. This is due the fact that there is a negative correlation between privacy and social desirability effects (Tourangeau et al 2000, Tourangeau and Smith 1996). That is, as privacy decreases, socially desirable responses (effects) become more apparent. Cell phone survey respondents should therefore be more prone to social desirability effects, if indeed they feel decreased privacy. It follows then that cell phone respondents are expected to have higher reports of voting, based on the level of their privacy (or lack thereof).  

III. Phone Ownership and Vote Turnout

Voter turnout has been consistently lower in the United States than most every other Western democracy, despite the relatively high resources citizens have in this country that should predicate higher turnout (Powell 1986). Combined with the fact that voting turnout in this country has declined through the years, this has led a large number of studies examining what causes people to turn out, and conversely, what leads people to abstain (Miller 1992). A number of characteristics have been found to increase or suppress vote turnout, with the expected propensity of members of the population having such characteristics to vote increased or decreased depending on which characteristics they have.  

If those who own only a cell phone show a differential expected propensity to vote, this needs to be controlled for and examined more carefully.  Since collection of much of the data on voting turnout is through surveys, if these people are unreachable through the current standards, then voting turnout data will be incomplete.  While the expectation is the response distribution will differ based on modal differences as explained previously, the more central question is whether there is a relation between differences in vote reports and ownership patterns. Survey methodologists can handle social desirability problems more effectively than nonresponse bias. Further, if this population differs in voting behavior, it is likely they differ in other behavioral aspects as well. The importance of understanding these differences is likely to grow as a larger number of the total population shift from landline ownership to cell phones only.

A number of studies have shown differences among those who turn out and those who abstain that are likely to be pertinent to the cell phone only population.  Schattscheider (1960) eloquently concluded that the electorate “sing with a strong upper-class accent” (35). This observation has held true through nearly every study that followed, with individuals with higher income and education turning out to vote at a much higher rate (Lyons and Alexander 2000, Miller 1992, Powell 1986). This follows stratification theories, which argue that class and status hierarchies inherent in modern post-industrial societies determine their political structure (Wright 1985, Brady et al 1995). Education leads to greater political interest and knowledge, and income allows for greater access to other civic activities (Brady et al 1995). It is not surprising then that interest in elections further drive individuals to vote (Brady et al 1995, Lyons and Alexander 2000, Miller 1992, Shaffer 1982, Powell 1986). 

Further, while positing different reasons as to why, nearly all studies have shown the impact of age on voting, with older respondents more likely to vote than younger ones (Lyons and Alexander 2000, Martin et al 1960, Brady et al 1995, Powell 1986, Beck and Jennings 1982, Miller 1992). Additionally, race has a profound impact on expected propensity as well, with minorities, particularly black citizens, to be less likely to vote than whites (Miller 1992, Lyons and Alexander 2000). There are less conclusive results of the impact of gender and region of residence on voter turnout. When findings show gender affects turnout, it generally indicates that women are less likely to vote (Powell 1986). Regionally, as with many other studies of politics in America, Southern states differentiate themselves, with voters there less likely to turn out (Lyons and Alexander 2000). 

Perhaps a more interesting and important explanation in turnout differences is that of social connectedness. A number of studies have shown the significance of connection to community and society in increasing likely voter turnout (Brady et al 1995, Beck and Jennings 1982, Miller 1992). The decline of social connectedness (and thus social capital) has been well documented and well debated over the past decade (Portes 1998, Putnam 1995, 2000). This decline in connectedness would in large part explain the decline in turnout over the last half-century. Further, subpopulations that are less connected than others are less likely to vote, and more connected more likely to do so (Brady et al 1995).
 If cell-phone only owners were more or less socially connected, then not only would this explain differences in voting turnout (in this case lower turnout), but would also have farther reaching implications in social science research.
 

Research in Europe have shown the people owning cell only (about 10% in most European countries) have many of the characteristics that would indicate lower turnout compared to those owning a landline. They are younger and on average make less money (Vehovar et al 2004). However, there appears to be no difference in education, and it is possible that cell only respondents are more educated (Vehovar et al 2004). Further, there are more females stating they own a landline than a cell only (Vehovar et al 2004, Ling et al 2003). This indicates that if there is indeed an effect of gender, it should decrease the turnout of the landline owners some, but would not offset the expected differences with the cell only owners.

In terms of social connection, the cell phone only owners are seen to earn significantly less in income than those owning a landline, indicating that this population may have less social connection overall (Brady et al 1995). Additionally, a much smaller percentage of cell only owners are married or own their home. These are two of a number of measures for social connection (Miller 1992).
 It seems then that these people are less socially connected. Perhaps the ownership of a cell phone only is an indicator of their mobile, socially disconnected status. Whatever the relationship, this apparent social disconnection leads to the expectation that when controlled for, the effect for different phone ownership on vote turnout will decrease.

IV. The Impact of Question Order


The order of questions within surveys often affects the observed response distribution of these questions (Tourangeau et al 2000). These context effects change depending on the survey design, including the mode of administration. Although only weak interaction effects have been shown, the general findings show that self-administered questionnaires (SAQ) will lead to less question-order effects than interviewer administered surveys (Schwarz and Hippler 1995, Tourangeau et al 2000). This expectation occurs since respondents to a SAQ are free to return to previous questions or move ahead to future questions. 


Similarly, with the already noted possible differences in cell phone and landline respondents, it is further possible that question order effects differ between the two modes. While it is distinctly possible no difference occurs as there high similarities in question presentation (i.e. both are aural deliveries), there are reasons that these differences may occur, with different outcomes.  First, as the cell phone is mobile by nature, respondents are more likely to be involved in some activity outside the home, and thus may be prone to greater distraction, reducing the likelihood of question order effects (since retention of the context is reduced). Alternatively, in the same way that the location of response possibly makes respondents more attuned to socially desirable answers, so to may they be more attuned to the context questions are being asked in and thus their responses more affected. 


Question order effects beyond the interactions with response mode are important in that they may affect the self-report of voting behavior. This is particularly likely to occur when questions of a similar topic (i.e. politics) precede it (Andersen 1983). This is often the case, and heightens the respondents’ awareness and sensitivity to political questions, and likely their own involvement within the political process.  Further, the more closely related the preceding questions and the target questions are, the greater the expected context effect (Tourangeau et al 2000). When asking questions about voting behavior within a close period, then, question order effects are likely to be greater. Additionally, consecutive questions are likely to lead to consistent responses (McGuire 1960). Therefore the expectation is that asking consecutive voting behavior questions will lead to consistency effects. That is, answering in one direction on the first voting question will lead to answering similar on the second. However, this may differ depending on whether the type of question and its order in relation to the other. If the first question is retrospective, the responses may become more or less consistent then if asking the prospective voting question first. For example, it is possible that being asked the prospective question first leads to consistency, whereas asking the retrospective first does not, because respondents do not feel that that past predicates the future.  

V. Method


The data to examine these hypotheses a came from dual-frame sample national survey. The two frames covered all fifty states, one using standard list-assisted RDD sample design to reach the landline owning population. The other frame contained the known possible cell phone number universe, with sampled units selected similarly to that of a RDD sample.
 The RDD sample was stratified by county, and the cell sample was stratified by county and carrier. A total of 12,448 numbers were selected, 8,000 from the cell phone frame, and 4,448 from the RDD frame (using 1+ list assisted methods). Attempts to contact and complete surveys for sample members from both frames were by telephone from Westat’s Telephone Research Center (TRC).
 Portions of the samples were incorporated into the schedule through the summer of 2004, between July 19 and September 5. The survey asked up to 48 questions and lasted an average of 8.3 minutes. 

Due to the expectation for a significantly lower response rate and unknown quality of the frame (e.g. how many numbers actually were in use), a greater selection of numbers came from the cell phone frame. However, the difference in response rates, while significant, was not as large as expected. The landline overall response rate (completed screener and completed survey) using AAPOR’s response rate 3 (RR3) criteria was 31.9%, while the cell phone overall RR3 was 20.7%, giving a total overall RR3 of 24.3%.
 This, in combination with similar nonworking numbers/ineligible respondents (56.7% for landline, 52.4% for cell phones), led to a larger total number of cell phone surveys to be completed. There were 768 cell phone surveys completed on a cell phone and 556 surveys by landline, for 1324 completed surveys overall. This is serendipitous in the sense that the analysis of cell phone responses, the crux of the study, gain in power.   

Data for the main dependent variables in the analysis, vote behavior, come from responses to the questions “Did you vote in the 2000 Presidential election, when George Bush ran against Al Gore?” and “Do you intend to vote in the 2004 Presidential election this coming November?”. These questions came toward the end of the survey, and rotated in order so a random half of respondents received the retrospective question first, with the other random half receiving the prospective question first. The majority of questions dealt with usage and attitudes of cell phones, which is not likely related, and thus the chance for disruptive context effects are reduced. However, a question about ability to meet living expenses in the past year directly preceded these questions for all respondents, which may have cued emotion and beliefs about the political environment. 


In order to examine the possibility of increased social desirability effects through the reduction of privacy, data come from responses to the question “When I reached you to conduct this interview, were you…at home, at work, driving, or some other place? (SPECIFY)”. Answers stating some other place were recoded into the groups “close relation’s residence”, “public place” (e.g. supermarket) or “general outdoors” (e.g. camping, the park) along with the existing three categories. Owners of a cell phone only were singled out based on the question “Is the cell phone your only phone or do you also have a regular telephone at home?”
 These two questions appeared early in the survey in combination with other cell phone usage/attitude questions. 

Data used to measure interest in the political process came from responses to “Do you read the editorial page of a newspaper… most days, some days, rarely, or never?”. This question immediately followed the voting behavior questions. The variable employed collapses responses into a dichotomy, with responses of ‘most days’ or ‘some days’ coded 1, and ‘rarely’ or ‘never’ coded 0. Chi-square tests showed the reduction still captured much of the relationship.
 This measure may only be indicative of interest in the 2004 presidential election, but assuming newspaper readership remains relatively similar over time, then it is a measure for readership in 2000 as well. Question order effects may cause a relationship regardless of continuity over time; respondents who stated voting/intention in either or both elections might desire to appear more knowledgeable in following questions. 


Demographic variables of interest in the analysis came from questions that are relatively standard in surveys. Appendix A contains all questions used in the analyses. There is the possibility for slight miscalculation of age, as the question used asked for year of birth. The age variable subtracted this year from 2004.  Respondents who responded prior to their birthday in 2004 have ages a unit greater than their actual age at the time of interview. This is expected to introduce little bias, as this is not truly adding a full year to their age, only several months. Further since only respondents 18 and over at the time of the survey were eligible for interview, the possibility of respondents turning 18 after November 2, and thus ineligible for the 2004 election, is negated. 


Problems with missing data arose with demographic questions, in particular age, income, and race. Much of the difficulty with race actually was in large part repaired by correcting inconsistencies in responses.
 This left 270 missing cases for the categorical measure of income, 70 missing cases for age, and 26 missing cases for race. All variables were multiply imputed using similar logic.
 The first variable imputed was age, use categorical means, based on a large set of categorizing variables to calculate means. Respondents with missing data had their values for imputed as the mean of those with matching values on these other variables. This new data set was then used to compute the means based on smaller sets of matching variables to overcome missing data problems with the matching variables.  


Race was imputed next, employing respondent propensity model for race, i.e. the predicted probability a respondent was black or other
 based on given variables, including age, were computed. Since all respondents with known race or missing data had predicted probabilities lower than 0.5, the calculation used a threshold of 0.3. Again, models were fitted (using logistic regression) reducing, and incorporating the imputed cases from the previous round of imputation. Even this more liberal threshold increased the number of black respondents in the data set only by one; while the other category was not increased at all (thus the remaining 25 cases were imputed as white). 


Finally, imputation of income used a two-stage process. Since fewer cases were missing on the initial income question “Last year was your total household income from all sources, above or below $50,000 before taxes?”, the expectation was that the data for these cases could be imputed with less error. Using a logistic regression modeling technique similar to that for imputation of race with the exception of setting the threshold at the standard 0.5, imputed data replaced missing cases. These models incorporated the imputed age and race values. Using the imputed above/below data as a base, a method similar to the one that imputed age was employed, using instead median rather than mean values to impute income range.

VI. Results

Similar to most of Europe, the cell only population is estimated to be at about 10%
. Table 1 presents a breakdown of demographic differences in the cell only owners and their landline owning counterparts. Owners of a cell only are younger, make less money, are made of up of a higher percentage of minorities, and read the editorial section of the newspaper less often (indicating interest/knowledge). These findings reflect findings in Europe (Vehovar et al 2004). However, the differences in the percentage of blacks and reading the editorial page are not significant, and education level is the same, thus reducing the possible effects these would have on highly driving down the vote in cell only owners compared to landline owners. There are more females in the sample, again possibly indicating a reverse trend in vote turnout for this population. 

Table 1. Breakdown of Cell Only and Landline Owners

	
	Owning Cell Phone Only
	Landline Owning

	Mean Age
	33.6
	45.7*

	Median Income
	$25,001-35,000
	$50,001-75,000*

	Median Education
	Some college less than 4 year degree
	Some college less than 4 year degree

	Percent Female
	40%
	58%*

	Percent Black
	14%
	12%

	Percent ‘Other’ Race
	24%
	11%*

	Percent Regularly Reading Newspaper
	49%
	53%

	Percent Married
	19%
	56%*

	Percent Owning Home
	44%
	72%*


*difference significant at p<.05 level. Baseline 1324 cases, 183 cell only, 1140 landline owning, with one missing case, although some cells have slightly smaller n due to missing data. 

Exploratory examination of the percentages of respondents stating they voted/will vote depending on the conditions of interest (landline/cell response, landline/cell only ownership, question order) are located in Tables 2a –2d. Landline respondents were reported voting at significantly higher levels than those responding by cell phones were. This is  opposite from the expected outcome, with 7.4% less cell respondents reporting voting in 2000. The difference is in the same direction for 2004, but the difference is smaller (2%).  The difference across ownership is significant in both the prospective and retrospective questions in the expected direction. Respondents who own only a cell phone were significantly less likely to report voting in 2000 or intending to vote in 2004. 

Table 2a. Percent saying Voted/Will Vote by Cell or Landline Response
	
	Cell Response

(s.e.)
	Landline Response

(s.e.)

	Vote 2000
	68.4%

(1.82)
	75.8%*

(1.86)

	Vote 2004
	86.1%

(1.28)
	88.1%

(1.41)


* difference significant at p<.05

Table 2b. Percent saying Voted/Will Vote Report by Ownership

	
	Cell Only

(s.e.)
	Landline Owned

(s.e.)

	Vote 2000
	49.3%

(4.15)
	74.8%*

(1.35)

	Vote 2004
	77.5%

(3.17)
	88.4%*

(1.00)


* difference significant at p<.05

 Table 2c. Percent saying Voted/Will Vote Report by Question Order

	
	Vote 2000 First

(s.e.)
	Vote 2004 First

(s.e.)

	Vote 2000
	68.1%

(1.94)
	 75.2%*

(1.75)

	Vote 2004
	86.5%

(1.38)
	87.4%

(1.31)


* difference significant at p<.05

Table 2d. Percent saying Voted/Will Vote by Question Order and Response Mode

	
	Cell, 2000 First

(s.e.)
	Cell, 2004 First

(s.e.)
	LL, 2000 First

(s.e.)
	LL, 2004 First

(s.e.)

	Vote 2000
	64.6%

(2.67)
	72.1%

(2.46)
	72.4%

(2.81)
	78.8%

(2.45)

	Vote 2004
	85.3%

(1.87)
	86.9%

(1.74)
	88.3%

(2.01)
	87.9%

(1.97)


Differences in question order occur for only the retrospective voting question, with apparent consistency effects appearing (Schuman and Presser 1981). Respondents asked whether they would vote in 2004 first reported greater levels of voting in 2000 than those asked about 2000 first. Respondents may have felt compelled to stay consistent in this regard; if they planned to vote in 2004 they would believe they should remain consistent in voting reports. However, if this is the case, it is difficult to understand why the reverse would not be true in the 2004 case, when asked the 2000 question first. It is possible that asking retrospective first leads to an independence of the past and present/future. It is also possible that those who stated they did not intend to vote in 2004 are staunch ‘nonvoters’, and regardless of the question context would not alter their answer. In this case, people who are affected by question order are those who are those who are most affected by social desirability bias, in order to remain consistent. It is also possible, however unlikely, that respondents forgot their voting record in 2000. The intention to vote in 2004 is more salient and known at the time of the interview. When asked first, it therefore provided a cue as to potential vote patterns from the past.   


Examining the means of question order with mode of response appears to show some interaction relationship. Examining the frequency tables of vote report by mode of response controlling for question order and the resulting Likelihood Ratio (LR) chi-square statistics, however, show that the regardless of which question is asked first, there is a dependence between mode and retrospective report (Tables 3g-3j). The prospective vote question shows no relation to mode. These results indicate that there may be no interaction between mode and question order. Table 4 displays the results to a logistic regression analysis (0 = no vote 1= vote/intend to vote) of a model estimating the effect of the interaction between mode and question order on vote report after controlling for mode and order effects. The results show that for vote 2000, mode and order are important, but not the interaction between the two. Not surprisingly, there are no significant predictors for report of intention in 2004.

Table 3a. Vote 2000 by Cell or Landline Response 

	
	Cell

(s.e.)
	Landline

(s.e.)

	Voted
	68.4%

(1.84)
	75.8%

(1.86)

	Did not vote
	31.6%

(1.84)
	24.2%

(1.86)

	Total
	100.0%

(n=655)
	100.0%

(n=533)


LR 
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=

7.996 d.f = 1 p<0.05

	
	Cell

(s.e.)
	Landline

(s.e.)

	Will vote
	88.1%

(1.41)
	86.1%

(1.28)

	Will not vote
	11.9%

(1.41)
	13.9%

(1.28)

	Total
	100.0%

(n=735)
	100.0%

(n=530)


Table 3b. Vote 2004 by Cell or Landline Response
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1.076 d.f = 1 n.s.

Table 3c. Vote 2000 by Ownership 

	
	Cell Only

(s.e.)
	Landline

(s.e.)

	Voted
	49.3%

(4.15)
	74.8%

(1.35)

	Did not vote
	50.7%

(4.15)
	25.2%

(1.35)

	Total
	100.0%

(n=146)
	100.0%

(n=1041)


LR 
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=

41.081 d.f. =1 p<0.01

Table 3d. Vote 2004 by Ownership 

	
	Cell Only

(s.e.)
	Landline

(s.e.)

	Will vote
	77.5%

(3.17)
	88.4%

(1.00)

	Will not vote
	22.5%

(3.17)
	11.6%

(1.00)

	Total
	100.0%

(n=174)
	100.0%

(n=1090)


LR 
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c

=

15.575 d.f. =1 p<0.01

Table 3e. Vote 2000 by Question Order

	
	Vote 2000 First

(s.e.)
	Vote 2004 First

(s.e.)

	Voted
	68.1%

(1.94)
	75.2%

(1.75)

	Did not vote
	31.9%

(1.94)
	24.8%

(1.75)

	Total
	100.0%

(n=576)
	100.0%

(n=612)


LR
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7.391 d.f. =1 p<0.01

Table 3f. Vote 2004 by Question Order

	
	Vote 2000 First

(s.e.)
	Vote 2004 First

(s.e.)

	Will vote
	86.5%

(1.38)
	87.4%

(1.31)

	Will not vote
	13.5%

(1.38)
	12.6%

(1.31)

	Total
	100.0%

(n=616)
	100.0%

(n=649)
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0.196 d.f. =1 n.s.

Table 3g. Vote 2000 by Cell or Landline Response, Vote 2000 Question First
	
	Cell

(s.e.)
	Landline

(s.e.)

	Voted
	64.6%

(2.67)
	72.4%

(2.81)

	Did not vote
	35.6%

(2.67)
	27.6%

(2.81)

	Total
	100.0%

(n=322)
	100.0%

(n=254)


LR 
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4.019 d.f = 1 p<0.05

Table 3h. Vote 2000 by Cell or Landline Response, Vote 2004 Question First
	
	Cell

(s.e.)
	Landline

(s.e.)

	Voted
	72.1%

(2.46)
	78.8%

(2.45)

	Did not vote
	27.9%

(2.46)
	21.2%

(2.45)

	Total
	100.0%

(n=333)
	100.0%

(n=279)
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=

3.739 d.f = 1 p<0.10

Table 3i. Vote 2004 by Cell or Landline Response, Vote 2000 Question First
	
	Cell

(s.e.)
	Landline

(s.e.)

	Will vote
	85.3%

(1.87)
	88.3%

(2.01)

	Will not vote
	14.7%

(1.87)
	11.7%

(2.01)

	Total
	100.0%

(n=360)
	100.0%

(n=256)
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c

=

1.158  d.f = 1 n.s.

Table 3j. Vote 2004 by Cell or Landline Response, Vote 2004 Question First

	
	Cell

(s.e.)
	Landline

(s.e.)

	Voted
	86.9%

(1.74)
	87.9%

(1.97)

	Did not vote
	13.1%

(1.74)
	12.1%

(1.97)

	Total
	100.0%

(n=375)
	100.0%

(n=274)
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0.150 d.f = 1 n.s.

Table 3k. Vote 2000 by Place Responding (Cell Respondents Only)

	
	Home

(s.e.)
	Driving

(s.e.)
	Work

(s.e.)
	Close Rel.

(s.e.)
	Public

(s.e.)
	Other

(s.e.)

	Voted
	69.9%

(2.43)
	72.6%

(4.99)
	63.8%

(5.37)
	50.0%

(9.45)
	37.8%

(7.97)
	74.3%

(7.39)

	Did not vote
	30.1%

(2.43)
	27.4%

(4.99)
	36.2%

(5.37)
	50.0%

(9.45)
	62.2%

(7.97)
	25.7%

(7.39)

	Total
	100.0%

(n=355)
	100.0%

(n=106)
	100.0%

(n= 80)
	100.0%

(n=28)
	100.0%

(n=37 )
	100.0%

(n= 35)


LR 
[image: image11.wmf]2

c

=

7.654 d.f = 6 n.s.

Table 3l. Vote 2004 by Place Responding (Cell Respondents Only)

	
	Home

(s.e.)
	Driving

(s.e.)
	Work

(s.e.)
	Close Rel.

(s.e.)
	Public

(s.e.)
	Other

(s.e.)

	Will vote
	85.9%

(1.74)
	91.6%

(2.54)
	86.8%

(3.55)
	77.8%

(6.93)
	78.1%

(6.46)
	88.9%

(5.24)

	Will not vote
	14.1%

(1.74)
	8.4%

(2.54)
	13.2%

(3.55)
	22.2%

(6.93)
	21.9%

(6.46)
	11.1%

(5.24)

	Total
	100.0%

(n=398)
	100.0%

(n=119)
	100.0%

(n= 91)
	100.0%

(n=36)
	100.0%

(n=41)
	100.0%

(n= 36)
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Table 4 Logistic Regression of Vote Report on Quest. Order/Mode Interaction

	Variable
	Vote 2000 Estimates

(s.e. in parentheses)
	Vote 2004 Estimates

(s.e. in parentheses)

	Constant
	0.966**

(0.140)
	2.019**

(0.23)

	Cell Response
	-0.365**

(0.183)
	-0.263

(0.245)

	Vote 2004 First
	0.349*

(0.203)
	-0.031

(0.269)

	Order*Mode Interaction
	-0.003

(0.264)
	0.170

(0.343)


	Wald Chi-square
	14.929**
	1.528

	Percent Concordant
	44.1
	39.9

	n
	1188
	1265


*p<0.10 **p<0.05
The remainder of the tables further tests for the relationship between the various hypothetical differences in vote report, based on the LR chi-square test for independence. The remainder of the tests produces similar results as the difference of means, with vote report related to mode only for turnout in 2000. Ownership is not independent from vote behavior in either 2000 or 2004, while question order is only significant in the report of the retrospective voting question (Tables 3a-3f). 


To begin to examine the possible increases in social desirability, frequency tables of vote report based on where the respondent was at the time of the survey were calculated. The corresponding LR tests show that when cell response is disaggregated there is no dependence between place and the vote report (Tables 3k-3l). There are still large fluctuations in the vote reports by place, though, with significantly smaller percentages of respondents with close relations and those in public places reporting turnout for either 2000 or 2004.  These estimates are somewhat unstable, however, due to the small sample sizes associated with these categories. 

As described previously, it is possible that the relationships between report and mode of response and ownership may reflect other factors known to affect voting. Again, logistic regression models the relationship between these variables and reported vote behavior.  Since question order itself (although not the interaction) is significant in the reporting of the voting behavior, it too is included as a possible control variable. To capture connectedness a variable was created adding the dummy variables of marriage status and home ownership. This creates a crude scale
, with zero indicating neither married nor home owning, one indicating the respondent is either married or home-owning, and two indicates they have both traits. Due to the relative small group of variables used for this scale, the variable is crude, therefore two models of ownership are presented, one without the scale, and one including the scale. This is done only for ownership, as the possible implications of social connection differences in ownership.  The mode regression analyses do control for this variable, but separate models are not introduced as the inclusion/exclusion did not change significance levels of mode effect, and there is no reason to expect this change. The mode regression analyses, however, first examine only the effect of cell or landline response while controlling for other factors. A similar model is then estimated, except with the division of cell respondent into place of response. Since there was no experimental control of place or mode of response, it is possible that differences account solely for the other known factors. The baseline group in these models is landline respondents, all of whom by definition are at home. Regional differences were not significant in any model, and for parsimony were dropped. Tables 5a - 5d present the results to these regression models. 

Table 5a. Logistic Regression Estimates Mode Model on Vote Report; Vote 2000, 2004
	Variable
	Vote 2000 Estimates

(s.e. in parentheses)
	Vote 2004 Estimates

(s.e. in parentheses)

	Constant
	-3.602**

(0.429)
	-1.410**

(0.452)

	Cell Response
	0.068

(0.158)
	0.213

(0.202)

	Vote 2004 Question First
	0.290**

(0.147)
	-0.086

(0.183)

	Salience
	0.568**

(0.149)
	0.882**

(0.195)

	Age
	0.038**

(0.006)
	0.012*

(0.006)

	Income
	0.086*

(0.048)
	0.148**

(0.057)

	Education
	0.363**

(0.054)
	0.321**

(0.066)

	Social Connection
	0.376**

(0.105)
	0.297**

(0.131)

	Black
	0.256

(0.221)
	0.900**

(0.439)

	Other race
	-0.793**

(0.235)
	-0.901**

(0.263)

	Hispanic
	0.053

(0.273)
	0.397

(0.326)

	Gender
	-0.027

(0.218)
	0.165

(0.185)


	Wald Chi-square
	176.634**
	106.345**

	Percent Concordant
	77.2
	76.4

	n
	1153
	1227


*p< .10  **p<.05

Table 5b Logistic Regression Estimates Full Mode by Place on Vote Report; Vote 2000, 2004

	Variable
	Vote 2000 Estimates

(s.e. in parentheses)
	Vote 2004 Estimates

(s.e. in parentheses)

	Constant
	-3.590**

(0.430)
	-1.411**

(0.454)

	Cell at Home
	0.130

(0.178)
	0.169

(0.222)

	Work
	-0.097

(0.296)
	0.425

(0.396)

	Driving
	0.086

(0.277)
	0.785*

(0.405)

	With Close Relations
	-0.138

(0.444)
	0.015

(0.464)

	In Public
	0.011

(0.421)
	-0.200

(0.451)

	Outdoors
	0.289

(0.451)
	0.401

(0.586)

	Vote 2004 Question First
	0.290**

(0.147)
	-0.093

(0.184)

	Salience
	0.568**

(0.149)
	0.881**

(0.196)

	Age
	0.038**

(0.006)
	0.012*

(0.006)

	Income
	0.089**

(0.048)
	0.140**

(0.057)

	Education
	0.361**

(0.054)
	0.312**

(0.066)

	Social Connection
	0.373**

(0.106)
	0.293**

(0.133)

	Black
	0.285

(0.221)
	0.882**

(0.439)

	Other race
	-0.799

(0.236)
	-0.910**

(0.264)

	Hispanic
	-0.055

(0.273)
	0.382

(0.330)

	Gender
	-0.036

(0.151)
	0.183

(0.187)


	Wald Chi-square
	177.067**
	109.126**

	Percent Concordant
	77.3
	76.9

	n
	1153
	1227


*p< .10  **p<.05

Table 5c. Logistic Regression Estimates Ownership Model w/o/ Social Connection on Vote Report;  Vote 2000, 2004

	Variable
	Vote 2000 Estimates

(s.e. in parentheses)
	Vote 2004 Estimates

(s.e. in parentheses)

	Constant
	-3.156**

(0.411)
	-1.130**

(0.427)

	Own Cell Only
	-0.470**

(0.215)
	-0.236

(0.241)

	Vote 2004 Question First
	0.242**

(0.144)
	0.115

(0.181)

	Salience
	0.605**

(0.147)
	0.906**

(0.193)

	Age
	0.038**

(0.005)
	0.014**

(0.005)

	Income
	0.140**

(0.043)
	0.175**

(0.106)

	Education
	0.340**

(0.053)
	0.309**

(0.114)

	Black
	0.203

(0.216)
	0.759**

(0.311)

	Other race
	-0.761**

(0.230)
	-0.868**

(0.259)

	Hispanic
	-0.015

(0.269)
	0.340

(0.319)

	Gender
	-0.049

(0.149)
	-0.134

(0.184)


	Wald Chi-square
	170.465**
	105.657**

	Percent Concordant
	76.4
	76.0

	n
	1172
	1249


*p< .10  **p<.05

Table 5d Logistic Regression Estimates Ownership Model W/ Social Connection on Vote Report;  Vote 2000, 2004

	Variable
	Vote 2000 Estimates

(s.e. in parentheses)
	Vote 2004 Estimates

(s.e. in parentheses)

	Constant
	-3.334**

(0.422)
	-1.102**

(0.434)

	Own Cell Only
	-0.308

(0.222)
	-0.157

(0.246)

	Vote 2004 Question First
	0.280**

(0.147)
	-0.085

(0.183)

	Salience
	0.370**

(0.149)
	0.889**

(0.195)

	Age
	0.036**

(0.006)
	0.009

(0.006)

	Income
	0.078

(0.048)
	0.142**

(0.058)

	Education
	0.363**

(0.054)
	0.325**

(0.066)

	Social Connection
	0.342**

(0.108)
	0.272**

(0.134)

	Black
	0.284

(0.221)
	0.897**

(0.322)

	Other race
	-0.764**

(0.235)
	-0.896**

(0.263)

	Hispanic
	-0.023

(0.274)
	0.387

(0.326)

	Gender
	-0.066

(0.151)
	0.132

(0.186)


	Wald Chi-square
	177.494**
	105.695**

	Percent Concordant
	77.3
	76.3

	n
	1152
	1226


*p< .10  **p<.05

When controlling for the known correlates to turn out and question order, the differences between modes disappear, indicating that the differences across cohorts are related to known turn-out correlates. There is little evidence that responding by cell phone increases social desirability bias. Only respondents reporting their vote intentions in 2004 while driving are significantly more likely to report voting over other circumstances. This is weak evidence at best, but should be explored further in future research. 

Ownership differences for the retrospective vote report remain significant when controlling for the known correlates minus the measure of social connection, with cell only owners significantly less likely to report voting. Interestingly, however, when including the social connection measure this relationship disappears. This indicates the evident relationship between the social connection of cell phone only users and their voting behavior. Again, however, this measure is not complete, and so this result should provide insight, but should also be considered tentative to further exploration. As seen previously, question order has an effect on the retrospective reports in all models when asking the prospective question first.   

As expected, as salience, age, education, income, and social connection increase so does the probability of reporting turn out. When including the social connection variable in the ownership models however, age loses significance in the 2004 model and income does in the 2000 model. This is due to the shared variance between these variables and the measure of cell ownership only. Still, these are both nearly significant at the 0.10 level. In all models, being some ‘other’ race significantly decreases the likelihood of report turnout/intent. Being black is a significant predictor only in the Vote 2004 models.  The direction of this effect is opposite of what is expected, with black respondents being more likely than any other race to report intent to turn out, which is counter to all other previous findings. Black respondents may have felt an increased burden this election, with much attention directed their way, including massive turn-out-the-vote campaigns. This positive effect is also weakly found in the Vote 2000 models, indicating it is possible that this effect was similar to that of question order. That is, that being black increased the likelihood of reporting in Vote 2004, which in turn led to a weak consistency bias. 

VII. Discussion


Several important implications arise from this study. First is that including cell phones into the sample is feasible. Second is that not including these people can alter response distributions. This is due in large part to owners of cell phones only, as cell phone respondents who also own a landline more closely resemble landline respondents, with cell only owners being the an outlier (Table 6). The table further shows there is the possibility of generational change. Those that own a landline only are the eldest, those with a cell only youngest, and those with both in the middle. If this generational shift continues, then as time progresses, the cell only population will continue to grow at the expense of the remaining populations. It is also possible that these patterns will remain static, that the older one becomes, the shift will move from cell include to landline usage (and possibly to landline only). Regardless, as response rates decline and using of cell phones as the main mode of communication increases, whatever the size of the cell only population, the potential of nonresponse bias grows. 

Table 6. Characteristics By Types of Respondents 

	Variable
	Cell Only 
	Cell Respondents, with landline
	Landline Respondents

	Median Income
	$25,001-35,000
	$50,001-75,000
	$50,001-75,000

	Mean Age
	32.1
	40.8
	50.9

	Percent 'Black'
	16%
	15%
	10%

	Percent 'Other'
	24%
	15%
	8%

	Median Education Level 
	Some college
	Some college
	Some college

	Voted 2000
	49%
	74%
	76%

	Will Vote 2004
	77%
	89%
	88%

	Read Newspaper Regularly
	49%
	49%
	57%

	Own Home
	26%
	69%
	75%

	Married
	19%
	55%
	56%


Since the cell only population is small, yet growing, it is of interest to know what the potential causes for these people to leave the ‘landline’ population, as these characteristics evidently have a clear impact on behavior. To try and begin to answer this question, logistic regression modeled the probability of being a cell only owner on an array of demographic variables thought to be related, as described previously (1= cell only, 0 = otherwise). Table 7 contains the reduced model, containing significant predictors. Although being black was not significant, the model retains it to continue to allow the ‘other’ races category used in reference to the white population. The model shows that those younger, less wealthy, less socially connected, male, and of ‘other’ racial background are more likely to own a cell only.  Interestingly, in this model even with social connectedness, income and age are both significant. The model further supports the idea of social disconnection of the cell phone only population, as this variable has the highest odd ratio of change, with those on the lowest end of the scale 6 times more likely to own a cell only. 

Table 7. Logistic Regression of Cell Only on Demographics 

	Variable
	Parameter Estimates

(s.e. in parentheses)

	Constant
	1.863**

(0.339)

	Age
	-0.039**

(0.007)

	Income
	-0.292**

(0.054)

	Social Connection
	-0.922**

(0.199)

	Gender
	-0.749**

(0.185)

	Black
	-0.244

(0.252)

	Other
	0.438*

(0.235)


	Wald Chi-Square
	169.857**

	Percent Concordant
	84.0

	n
	1294


*p<0.10 **p<0.05

Additionally, this study sheds light on potential mode differences in terms of social desirability, in that there appears to be none, or if there are, they are minor. This study was limited to only one area, though, and differentials may occur in different areas of research, including different areas of socially desirable behaviors. Further, while question order does affect distributions of turnout (and likely other political) questions, there does not appear to be an interaction between these two modes and question order. Again, the same caution applies that it may occur in different surveys. Taken as a whole, these results point to the ability to conduct cell phone surveys, making similar considerations as one would in a RDD survey. 

While these results do add to current understandings, there are limitations with the study as well. First is the low response rate in both the landline and cell phone samples. These low response rates increase the likelihood of nonresponse bias and reduce the generalizability.  Second, imputation for age, income, and race allow for introduction of new variance and error. Finally, the small sample sizes of cell phones respondents in different places make effects difficult to ascertain. Combining these categories into one increases the n, and still is insignificant, but combining may mask potential differences that are of importance. Further, it is possible that there is other ‘noise’ being captured in the place variables. While they are conceived as measure for decreased privacy, they could, for example, actually wholly or partly causing decreased attention to the questions. This may have decreased the sensitivity the respondent felt, which could explain the decline in vote report. There are a number of other potential ‘noise’ effects that could be captured in this variable that may affect results to the observed distribution. 

VIII. Conclusion


The growing difficulties in telephone surveys should lead researchers to examine different ways to overcome these problems.  Researchers could find alternate modes of surveys to employ, or to alter techniques in telephone surveys. Adding cell phones to survey samples does some of both. While similar to telephone surveys there are some differences in the mode, and their increasing usage is one of the biggest problems facing RDD surveys. This study outlined several of the possible differences between the modes and sources of potential error, both by including and excluding cell phone respondents. 


This study is only a start upon which further study build on.  There is a need for further research in all the areas described in this study to build the existing knowledge base. There should be more research on cell phones surveys for different question areas and different and more complex question order experiments. There should be further research on the impact of question order on political behaviors. The social disconnection of cell phone only owners warrant scrutiny as it may be indicative of many (or few) social patterns in this country. Additionally, other aspects of cell phone surveys and telephone surveys as a whole should be examined, in particular, how to increase response rates.  

Appendix A. Questions used in analysis

Q2.
Is the cell phone your only phone or do you also have a regular telephone at home (ONLY CELL RESPONDENTS)?


1.
CELL IS ONLY PHONE 


2.
HAS REGULAR PHONE AT HOME 

[image: image13.wmf]2
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-8.
DON’T KNOW



-7.
REFUSED

C5.
When I reached you to conduct this interview, were you (ONLY CELL RESPONDENTS)…

1.
at home, 

2.
at work,

3.
driving, or 

91.
some other place? (SPECIFY) ___________________________________

-8.
DON’T KNOW

-7.
REFUSED 

S2.
Did you vote in the 2000 Presidential election, when George Bush ran against Al Gore?

S3.  
Do you intend to vote in the 2004 Presidential election this coming November?

S4.
Do you read the editorial page of a newspaper… 
1.
most days,

2.
some days,

3.
rarely, or

4.
never?

-8.
DON’T KNOW

-7.
REFUSED

D1.
In what year were you born?

D2. 
What is the highest level of education that you have completed? 

[INTERVIEWER: READ LIST ONLY IF RESPONDENT HESITATES.]

1.
NONE, OR GRADE 1-8

2.
HIGH SCHOOL INCOMPLETE (GRADES 9-11)

3.
HIGH SCHOOL GRADUATE (GRADE 12 OR GED)

4.
BUSINESS, TECHNICAL, OR VOCATIONAL SCHOOL NOT INCLUDING HIGH SCHOOL

5.
SOME COLLEGE, NO 4-YEAR DEGREE

6.
COLLEGE GRADUATE, (B.S., B.A., OTHER 4-YR. DEGREE)

7.
POST-GRADUATE TRAINING OR PROFESSIONAL SCHOOLING AFTER COLLEGE (E.G., TOWARD A MASTER'S DEGREE OR PH.D.; LAW OR MEDICAL SCHOOL)

-8.
DON'T KNOW

-7.
REFUSED

D3.
[ASK ONLY IF NOT OBVIOUS]
Are you male or female?

D4.
Are you Spanish, Hispanic, or Latino?


[PROBE USING RESPONSE CATEGORIES 1-2 IF NECESSARY]


1. YES – SPANISH, HISPANIC, OR LATINO (FOR EXAMPLE: CHICANO, CUBAN, MEXICAN, MEXICAN-AMERICAN, PUERTO RICAN, ETC.)

2. NO –  NONE OF THESE CATEGORIES APPLY

-8.
DON’T KNOW

-7.
REFUSED

D5.
What is your race?  Please select one or more of these categories.  

Would you say you are…


[CODE ALL THAT APPLY – READ EXAMPLES IN ITALICS IF NECESSARY]


[USE CTRL/P TO EXIT]

1. White,

2. Black or African-American,

3. Asian, 
(includes: Asian Indian, Chinese, Filipino, Japanese, Korean, Vietnamese)
4. Pacific Islander, (includes: Native Hawaiian, Guamanian, Samoan)
5. American Indian or Alaska Native, or

91. Some other race?  (SPECIFY)___________________________________

-8.
DON’T KNOW

-7.
REFUSED

D6.
Do you own your home or rent it?

D7.
Are you now… 

1.
married,

2.
living with a partner,

3.
widowed,

4.
divorced,

5.
separated, or

6.
never married?

-8.
DON'T KNOW

-7.
REFUSED

D8.
Last week, were you mainly…

1. working full-time for pay, 

2. working part-time for pay, 

3. going to school, 

4. working and going to school, 

5. unemployed, 

6. keeping house, or 

91. something else? (SPECIFY)____________________________________

7. WITH A JOB, BUT NOT AT WORK BECAUSE OF TEMPORARY ILLNESS, VACATION, STRIKE

8. RETIRED

-8.
DON’T KNOW

-7.
REFUSED

D9.
Last year was your total household income from all sources, above or below $50,000 before taxes? 

D9a.

Was it …?
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1.
$15,000 or less, 

(SKIP TO D10)

2.
$15,001 to $25,000,

3.
$25,001 to $35,000, or

4.
$35,001 to $50,000?

-8.
DON’T KNOW 

-7.
REFUSED 

D9b.
Was it …?

1.
$50,001 to $75,000,

2.
$75,001 to $100,000,

3.
$100,001 to $300,000 or

4.
above $300,000?

-8.
DON’T KNOW 

-7.
REFUSED 

D10.
What is the zip code where you live?



ZIP CODE _________________

Appendix B. Imputation Method. 

Age

To multiply impute data, the method began with the age variable. Categorical means were calculated first using the following set of variables:

Education, Gender, Hispanic origin, Black, Other Race, Ownership of Home, Occupational Status (last week), Marital Status

This led to 550 combinations. If a respondent with missing data had matching values to any of these 550 combinations, their age was imputed to equal the mean of that combination. Since missing data on age still existed, using the data set with the newly imputed data, means were again calculated, except using the set of variables above minus one, in this case it was both racial categories. Again, age for missing cases was imputed to equal the mean of the combination they matched. Using the new data, the means were recalculated replacing marital status with racial categories. The method continued to use the above variables in all combination until all missing data for age was imputed. 

To multiply impute race, the data set created with complete age data was used. A propensity equation was calculated for both black and other races using logistic regression. The models initially used the variables that were found to be related through chi-square tests. 

Race

For black respondents these variables were: age, education, cell response, Hispanic, Occupational Status, South region, West region

For ‘other’ respondents these variables were: age, education, cell response, Hispanic, West region

The equations estimated were used to calculate probabilities of respondents being either black or other based on their given data on the independent variables. The threshold was set at 0.3, i.e. those above the 0.3 threshold were then counted as black or other. Since not all these data were available, again different combinations were calculated, similar to the method used in age. The final equations were:

1. 

black = ((1)/(1+e**-(-.4475 -(.0228*age) - (.1244*educ)+ (.3346*cell)-(1.2746*hisp) - (.3850*work status) + (.5986*south) -(.8765*west))))

other = ((1)/(1+e**-(-2.2609 -(.0330*age) - (.0893*educ)+ (.5693*cell)-(2.6346*hisp) +(1.3262*west))))

2. 

black = ((1)/(1+e**-(-.6021 -(.0213*age) - (.1144*educ)+ (.3110*cell)- (.3757*work status) +

(.5448*south) -(.9882*west))));

other = ((1)/(1+e**-(-1.2914 -(.0348*age) - (.0042*educ)+ (.5366*cell) + (1.3926*west))));

3. (LAST STEP NEEDED TO COMPLETE ‘OTHER’) 

black = ((1)/(1+e**-(-1.057 -(.0221*age) + (.3170*cell) - (.4457*work status) + (.5444*south) -(1.0102*west))));

other = ((1)/(1+e**-(-1.3450 -(.0336*age) + (.5255*cell) +(1.3951*west))));

4. (LAST STEP NEEDED TO COMPLETE BLACK)

black = ((1)/(1+e**-(-1.2875 -(.0214*age) + (.2429*cell)+ (.5764*south)  -(1.0041*west)))); 

Income

Income was done in two stages. First, whether the respondent made above or below $50,000 was imputed, as there was more complete data on these variables, and thus less error prone data to be used on the second stage. The method used here combined the method used for race and age. Equations were first estimated for the probability of above $50,000 with the threshold set at 0.5, i.e. those with probabilities greater than 0.5 were counted as making above, those with probabilities equal to 0.5 or below were counted as below. The second stage followed the same exact procedure as was used in age, except the median instead of mean was used, and the combination of variables were different. However, the variables used in both stages of imputation for income were used. These variables were selected by examining chi-square tests from the data set incorporating the imputed values for age and race. After the data was fully imputed for the first stage, data were separated by the above/below variable, and the second stage was completed on both sets using the same categorizing variables. After imputation, there were 658 cases below and 666 cases above. The variables:

Age, Education, Black, Other race, Gender, Occupational Status Marital Status Ownership of Home

The equations for stage one:

 1.income = ((1)/(1+e**-(-3.4615 -(.0110*age) +(.4823*educ) -(.4873*black2)-(.3933*race2) -(.2516*gender)  + (.5075*work status) + (.6338*married) + (1.3033*own))));

2. income = ((1)/(1+e**-(-3.5818 -(.0137*age) +(.4893*educ) -(.4787*blacknew)-(.3933*other) 

-(.2995*gender) + (.4980*work status) + (0.6316*married) + (1.3036*own))));

3.income = ((1)/(1+e**-(-3.5818 -(.0137*age) +(.4893*educ) -(.4787*blacknew)-(.3933*other) -(.2995*gender) + (.4980*work status) + (0.6316*married) + (1.3036*own))));

4. income = ((1)/(1+e**-(-3.5384 -(.0149*age) +(.5788*educ) -(.5528*blacknew)-(.4013*other) -(.4426*gender) + (0.6848*married) +(1.3981*own))));

5. income = ((1)/(1+e**-(-3.5366 -(.0012*age) +(.5377*educ) -(.6411*blacknew)-(.5188*other) -(.2707*gender) + (0.8244*married) +(0.6084*work status))));

6. income = ((1)/(1+e**-(-2.8651 -(.0151*age) +(.5814*educ) -(.5623*blacknew)-(.4133*other) -(.4521*gender) + (1.6504*own))));

7.income = ((1)/(1+e**-(-3.0983 -(.0046*age) +(.5620*educ) -(.6606*blacknew)-(.5219*other) -(.3965*gender) + (0.8154*married))));

8. income = ((1)/(1+e**-(-2.5926 -(.0009*age) +(.5422*educ) -(.7003*blacknew)-(.4832*other) -(.2847*gender) + (0.5666*work status))));

9. income = ((1)/(1+e**-(-2.1269 -(.0029*age) +(.5605*educ) -(.7404*blacknew)-(.5097*other) -(.3974*gender))));

10. income = ((1)/(1+e**-(-0.0085 -(.0154*age) +(1.5857*own) -(.6343*blacknew)-(.5097*other) -(.4110*gender))));

11. income = ((1)/(1+e**-(-0.4705 -(.0050*age) +(0.8325*married) -(.7556*blacknew)-(.5332*other) -(.3609*gender))));

12. (FINAL STEP) income = ((1)/(1+e**-(0.5027 -(.0029*age) + -(.8394*blacknew)-(.4956*other) -(.3541*gender))));
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� For example, Converse (1964). “The Nature of Belief Systems in Mass Publics” presented a coherent description of voter beliefs, while adding ‘nonattitudes’ to the survey lexicon and field of study. 


� Given as a class by Dr. Don Dillman, Washington State University


� For example Time ran the piece “The Trouble with Polls and Focus Groups”, Wired ran “Survey Says: Cell Phones Left Out”, the Associated Press published a story that Fox News, CNN, The Washington Post, and a large number of other news outlets carried. Similar stories have also appeared nationwide, and are a concern of most surveyors. 


� http://www.cnn.com/2004/TECH/ptech/01/19/cell.location.ap/ viewed on 11/01/04


� Brady et al argue that those with higher SES have access to greater social connection, and can be understood to vote at higher rates due in large part to this


� For example, the study of the decline of social capital. 


� Miller uses home ownership, number of years in home, number of years in community, marital status, church attendance, and contacts from a political party 


� Survey Sampling International used a database creating 1000 blocks (as opposed to the standard RDD 100-blocks). The numbers were generated from known cell exchanges. This provided a universe of 282,722,000 potential phone numbers, while the RDD frame had a universe of 264,362,500 numbers. 





� No provisions were made for non-English speaking respondents, or respondents using a telephone device for the deaf, so these portions of the population are not represented in this survey.


� The more stringent RR1 (not estimating ineligibles from the unknown eligibility numbers) for the landline overall was 29.0%, for cell 20.2%, for a total RR1 of 23.8%. 


� These two questions were asked only of cell phone respondents. 


� The Likelihood-ratio chi-square test for independence between the vote 2000 response and the four category readership measure is � EMBED Equation.DSMT4  ���57.69, d.f. =3, p < .0001. For the vote 2000 and two category measure, � EMBED Equation.DSMT4  ���41.79, d.f.=1, p< .0001.


� For example, respondents who stated they were ‘other = Mexican’ instead of white. 


� See Appendix B for a complete description of the methods used for imputing. 


� Classified as Pacific Islander, American Indian, Asian or ‘other’. 


� From weighted analysis done by Westat. 


� This is line with Miller’s (1992) conception. 
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