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even a best model exists, but rather it refers to a family of plausible models. Most researchers agree that specification should (1) be driven by theory, that is, by
persuasive arguments and perspectives that identify and justify which factors are most important, and (2) inform why the set of such variables is regarded as complete and parsimonious. In practice, the search for complete, parsimonious, and theory-driven explanations usually results in multiple regression models with about 5-12 independent variables; theory seldom results in fewer than 5 variables, and parsimony and problems of statistical estimation, discussed further, seldom result in models with more than 12.

The search for parsimonious explanations often leads analysts to first identify different categories of factors that most affect their dependent variable. Then, after these categories of factors have been identified, analysts turn to the task of trying to measure each, through either single or index variables. As an example, consider the dependent variable "high school violence," discussed in Chapter 2. We ask: "What are the most important, distinct factors affecting or causing high school violence?" Some plausible factors are (1) student access to weapons, (2) student isolation from others, (3) peer groups that are prone to violence, (4) lack of enforcement of school nonviolence policies, (5) participation in anger management programs, and (6) familiarity with warning signals (among teachers and staff). Perhaps you can think of other factors. Then, following the strategies discussed in Chapter 3-conceptualization, operationalization, and index variable construction-we use either single variables or index measures as independent variables to measure each of these factors. This approach provides for the inclusion of programs or policies as independent variables, as well as variables that measure salient rival hypotheses.

The strategy of full model specification requires that analysts not overlook important factors. Thus analysts do well to carefully justify their model and to consult past studies and interview those who have direct experience with, or other opinions about, the research subject. Doing so might lead analysts to include additional variables, such as the socioeconomic status of students' parents. Then, after a fully specified model has been identified, analysts often include additional variables of interest. These may be variables of lesser relevance, speculative consequences, or variables that analysts want to test for their lack of impact, such as rival hypotheses. Demographic variables, such as the age of students, might be added. When additional variables are included, analysts should identify which independent variables constitute the nomothetic explanation and which serve some other purpose. Remember, all variables included in models must be theoretically justified. Analysts must argue how each variable could plausibly affect their dependent variable.
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Multicollinearity
The problem of multicollinearity (pronounced "multi-KOH-li-nee-air-i-tee") is that two independent variables may be correlated to such a high degree that their effects on the dependent variable are indistinguishably similar. For example, in a study of high school violence, the variables "off-campus crimes" and "off-campus misdemeanors" might be highly correlated. In this case, the regression coefficients of these two independent variables might be statistically insignificant because, net of the other(s), they have little or no residual effect on the dependent variable, "high school violence." This problem is shown graphically in Figure 15.5. The black and white observations produce regression lines so similar that, given their respective standard errors, they are statistically indistinguishable.
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Detection. Multicollinearity is more likely to occur as more independent variables are entered into the model. The more independent variables entered, the more likely that some will be highly correlated with each other. Multicollinearity is usually first suspected when the regression coefficients of independent variables in a multiple regression are statistically insignificant,
Even though in bivariate relationships they are known to be highly significant (for example, > .60). Computers readily calculate correlation matrices, which show these correlations for all pairs of variables. Computers also calculate the variance inflation factor (VIF) for each regression coefficient.10 VIF is a measure of the effect of all other independent variables on a regression coefficients. Values greater than 5 or 10 indicate multicollinearity; values of variables that do not exhibit multicollinearity are usually between 1.0 and 2.0. VIFs are routinely calculated by statistical software packages.

How to resolve. To correct for multicollinearity, researchers need to remove the collinear variables from the model. When the variables are substantively related, they might be combined to create a new index variable. For instance, in the example concerning high school violence, it might be possible to combine the variables “off-campus crimes” and “off-campus misdemeanors” into a single, new index variable. When variables are not substantively related to each other, analysts should consider substituting one of the collinear variables for a similar measurement that is less highly correlated with the other variables. 

