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Abstract
Non-responses caused by refusals became the main reason for surveys’ failure to provide representative data. Refusals do not occur randomly and they distort representation of certain social groups and subgroups in survey data. Criteria for external validity are seldom mentioned in publications dealing with nonresponse bias in surveys. We propose the method for estimating certain biases of sampling by calculating indicators based on sample data, which could be compared with reliable statistical data from some independent source.
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Introduction - the place of external validity in a survey practice

For more than 80 years following Thurstone’s introduction of  the concept of validity (validation) [Thurstone, 1931] more than a dozen variants of this term were introduced and several methods for estimating validity were suggested. In the broadest sense is a characteristic of the validity of any investigation [Winter, 2000]. The subject of this article is a validity of survey. Traditionally two types of validity are discerned: internal and external validity. Methods for internal validity estimation are aimed at improving the quality of data collection instruments and for coordination of the entire process of their creation and use. Two nethods for external validity estimation (concurrent and predictive) assess the adequacy of generalization of a target population survey results on other (usually larger) samples and populations.

The role of criteria of external validity of survey data differs in different spheres of survey research and changes over time. The famous early representative polls (G. Gallup, A. Crossley, A. Cantril, E. Roper) have been recognized by public, because they were validated by a simple and convincing indicator of their predictive validity – results of elections.

At present external validity methods are rarely used in non-electoral surveys. They are just briefly mentioned in textbooks (see one of typical handbook [De Leeve, Hox, Dillman, 2008, p.53] – there is only one paragraph 3.8.4. Comparison with External Data). External validity was not discussed in the joint article of the nineteen leading experts on the issue of non-response bias estimation [Groves et al. 2008]

The main reason for aforementioned situation with external validity estimation methods is simple: if we know the value or distribution of a certain indicator in a universe – sample survey is often not needed. However, in some publications we still read: "The results are representative for age and sex". Traditionally a good match of gender and age distributions in a probability sample with distributions of the same parameters in a universe was considered as a proof of good quality of sample.
The reasons for reduced possibilities methods of  sample correction
Increasing refusal rates in surveys could be explained to my mind as a consequence of penetration of polls and surveys into mass culture. More than 70% of U.S. adults were the survey respondents, including 45-50% in the last year [Kim, p 181]. About 40% of Americans said that within a year they refused to participate in the survey [ibid., p. 182] and a third of them do not trust the results of  surveys [ibid., p. 178]. Percentage of respondents who consider participating in the polls interesting declined during the period from 1995 to 2003-2006, from two-thirds to one-third [ibid., p. 185]
Other countries go the same way. Over a third of people in Russia in 2004 participated in polls during their life [Research group ZIRCON, 2005]. 40% of Russian citizens perceive surveys as only commercial activities, while 28% agree with the results of polls are often fabricated and published to put pressure on people; in large cities last opinion widely disseminated [ibid.]. According to our data, during the elections in St. Petersburg, one in three adults of the city gets an offer to participate in the survey. Polls on specific topics (e.g. electoral, marketing) have become the elements of sub-cultures of different social groups.
The accumulation of experience of participation in polls and see the results of polls in the media significantly modifies the willingness to participate in this activity. Therefore, today failure to participate in polls and survey is causing a systematic bias into sampling distributions for some social groups.
Even with given response rates of 70% or higher, the impact of non-response bias can still be considerable [Groves & Couper, 1998]. In surveys which we conducted in 2005-2010 years, if refusal due to non-response was over 25%, any attempts to correct sample by weighting age and sex always caused an underestimation of the average quantity of children for women in the category 30-45 years. Therefore, data on the social problems associated with children, inevitably distorted.
Increasing range of research tasks for which it is difficult to find information about the target population. Examples include the study of freelancers, people who adheres to the new political views, or small businesses created by migrants. To study these groups as part of large populations is very expensive. The snowball sample does not allow quantitative conclusions of the representative.
The practice of using external validity criteria
The criteria for external validity in fact used for a long time.
An example is the famous project – Consumer Sentiment Index (Michigan, USA, started in 1946). This index is a matter of fact - the integrated latent variable that reflects the mood of the citizens. Its use is based on the assumption that these feelings will manifest in the actions of the masses of people: purchasing, finding and losing their jobs, etc. There is a good handshake change of this index as a generalized, and its parts, and U.S. economic indicators. In this case, the predictive validity of the criteria used but the relationship between the variables are purely statistical in nature. There is use of the model "black box": and communication components in the index formula is interpreted substantively weak, and the total is not an indication that there are external sources.
Researchers working on this project carefully study the impact of non-response increase on the results obtained [Curtin, 2000]. Long-term practice observation of the dynamics of strong correlations CSI and external indicators of economic development allows the authors argued that the prognostic value of the index is only slightly dependent on various factors distorting the sample. Since 1999, posted on the website CSI methodological validity study of the dynamics of the index: “…factors other than sampling may also affect the accuracy of these (and other) findings. These factors may include effects of the question wording, the ability of respondents to articulate answers and opinions, refusal to participate in the survey, and incomplete coverage of the population. There are no standard measures of these effects, but their presence should be acknowledged when using these and all other survey data. While measurement effects are present in all surveys, a noted advantage of time series data is that the non-sampling influences remain relatively constant over samples and thus their impact on estimates of change over time are minimized” [Curtin, 1999].
The author suggests to use the approach relying on «external validity» in the form of "cross-validation method" as a statistical model with clarify links between the parameters and external lockable survey indicators. Besides “target questions” (related to the purpose of a survey) the author suggests to include into a questionnaire some other questions, which are not of substantial interest but could be used for calculations of indicators, comparable with statistical data from some independent source.
For example: the quality of a sample in the survey on "shadow" wages among employed residents in St. Petersburg (Russia) was evaluated by means of the external indicator "Earnings before income taxes" from official statistical data with comparing indicator. There were three surveys at 2004-2007. We used three step sampling: 1/ stratified sample for 50 areas of the city, 2 / probability of selection of houses within the areas 3 / quota sample for the selection of people from selected houses (by sex and age groups of seven). The number of respondents were in different surveys from 500 to 800.
The comparing indicator was calculated according to three parameters from survey data: amount of the total wages of respondent, proportion of those who receive wages without registration, amount of wages of respondent without registration. In the questionnaire had two questions, "What is the average over the past two months, you earned in a month - on all jobs, regardless of the design?", "Now a lot of people get some or all wages directly without registration. What part of your income you received it? "(Refused to answer to both questions should not exceed 15%.) For each respondent calculated "legal" salary as a "full pay" - "shadow part." The obtained value is recalculated in nominal wages (before taxes) and the average nominal wage for all employees. The same index is published monthly by state statistics based on data from banks.
Validity was estimated considering a degree of deviation of sample data from external (objective statistical) data, obtained from independent source. In all three surveys the error (the difference between statistical and "questionnaire" in nominal wages in St. Petersburg) did not exceed 3.7%. This closeness of the results is possible if the working population in the sample is distributed according to the size of the income as a nominee, and "shadow" an adequate distribution throughout the population. Note that the external validity in terms of nominal wages (about which the respondents were not asked) was used in this project and proved the validity of the data in terms of the shadow wage.
Conclusions
In studies in which it is necessary to determine the quantitative indicators of a population increasingly encounter difficulties proving the representativeness of the sample. The main reason for this failure is considerable part (30%) of respondents selected from the contact. In such representative sample fluctuations may differ a lot on different indicators of the respondents.

We suggest to determine the representativeness of the survey results for different target indicators. In case of the calculation of these indicators on several variables from the survey data it can be a simple case of structural equations.
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