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19.2.1.2 Path Analysis
If you are studying role of heredity, diet and obesity on size of prostate, the first method of choice is ordinary regression, provided they are all quantitative. Suppose you are able to develop a heredity score on the basis of proportion of male family members who have had prostate problem, and diet is measured for fat content. Obesity can be easily quantified by BMI. Ordinary regression may tell you, for example, that the net effect of diet on determining the size of prostate is 20% and the net effect of BMI is 15%. However, diet and BMI are related and the role of BMI through diet is obscure. Path analysis works on correlations of each predictor with the outcome and decomposes them in two components: (i) due to direct effect, and (ii) due to indirect effect mediated through another predictor, such as of BMI through diet. Thus a path is traced as in Figure 19.2.
	Arrows and quantities in Figure 19.2 say that heredity is not affected by any of the predictors considered in this figure. But it is affecting both fat intake and BMI – almost twice (0.17) as much BMI as fat intake (0.09). BMI has little effect on dietary fat (0.04) but fat has substantial (0.33) effect on BMI. Fat intake affects size of prostate (0.45) more than BMI (0.28) does. The effect of heredity (0.25) and BMI (0.28) is nearly the same.
	These values are standardized regression coefficients and interpreting them ‘effects’ is in fact far-fetched. No causality is implied. But that is how the literature describes the results of path analysis.
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                              FIGURE 19.2:  Path analysis of size of prostate affected by heredity, dietary fat and BMI

The path diagram is already looking complex with only three predictors, and it can soon become difficult to comprehend if there are more predictors.
	You can see that it is for the researcher to postulate a right model for path analysis. In this example the model is that size of prostate is affected by dietary fat, BMI and heredity. If postulated model is wrong, you can not expect right results. Path analysis provides algortithm for decomposing effect into direct and indirect within the postulated model. You can test if the postulated model fits well to the correlation structure. As in the case of regression, a good fit does not preclude other models with better fit. Secondly, in Fig 19.2, ovals are used for ‘regressor’ variables and rectangles for the dependent variable. Sometimes ovals are reserved for latent traits when these are also considered. 
The actual procedure of path analysis is intricate and beyond the scope of this book. Also there are many types of path models such as direct, independent, recursive and nonrecursive. Good statistical software should be able to do this for you. The above brief is just to apprise you of situations where you may like to try path analysis. Those interested may see ----
[bookmark: _GoBack]	You may have noted that path analysis, in its simplified form as just explained, requires each variable to be quantitative. They must be actually observed so that measurements on them are available. What if some variables are qualitative and some others are unobserved underlying traits also called latent traits of the type you saw in factor analysis? Structural equation models (SEM) consider all these and find out which variable to leave free and which of the others should be constrained or fixed. These models also are not discussed in this text. Details are in (ref).
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