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Path analysis 

INTRODUCTION 

 Path analysis is an extension of the regression model, used to test the fit of the correlation matrix 

against two or more causal models which are being compared by the researcher.  

 The technique of path coefficient is a means of separating direct and indirect contributions of 

various parameters on yield. Path analysis permits the separation of correlation coefficient into 

components of direct and indirect effects. The use of this requires a cause and effect situation 

among the variable. 

DEFINITION 

 According to Loether and Mc Tavish (1976), “the use of standardized multiple regression equation 

in examining a theoretical model is called path analysis.” 

 Sewell Wright describes path analysis as a technique based on a series of multiple regression 

analyses with the added assumption of causal relationship. This technique lays relatively higher 

emphasis on the use of visual diagram, technically described as a path diagram. 

Causal Systems 

Topics: 

I.  The Logic of Multiple Relationships 

II.  Multiple Correlation 

III.  Multiple Regression 

IV. Path Analysis 

I.  The Logic of Multiple Relationships 

One Dependent Variable, Multiple Independent Variables 

 

 

In this diagram the overlap of any two circles can be thought of as the 

r2 between the two variables.  When we add a third variable, however, 

we must ‘partial out’ the redundant overlap of the additional independent 

variables. 
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Relationship between multiple analysis and path analysis 

 A multiple correlation tells the relationship between one variable and two or more 

variables.  We would be thinking in terms of a multiple correlation if we were interested 

in the relationship between a dependent variable (one variable: Yield) and a few 

independent variables (multiple variables: Seed rate, Fertilizers, PPC, Irrigation).   

 In a multiple correlation, we are considering the relationship between one variable and 

the other variables that are combined into one big variable. 

   Path analysis represents an attempt at dealing with causal relationships using regression.  

Application of path analysis 

 Applications of path analysis are as many a varied as those of multiple regression. 

Basically, whenever the investigator suspects that there are casual, rather than spurious or 

coincidental correlations within independent variables, path analysis is the way to go.  

 Path analysis is most commonly used in the field of evolution, where it is important to 

separate out genetic and environmental influence.  
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Path Analysis – The Steps by using SPSS and an Example 

1.    Input the data   

2.   Calculate the Correlation Matrix   

3.   Specify the Path Diagram 

4.   Enumerate the Equations 

5.   Solve for the Path Coefficients (Betas) 

6.  Interpret the Findings 

Let’s see the steps in detail, 

 

 

Step1 – Input the data 

 Assume that you have information from ten respondents as to their income as dependent 

variable and education, parent’s education and parent’s income as independent variable.  To 

compute the path co-efficient of these data, we would input these ten cases and four variables into 

SPSS in the usual way, as here on the right.  In this analysis we will be trying to explain 

respondent’s income (Y), using the three other independent variables (X1, X2, X3) 

Y =Income (dependent variable), X1 =Parents Income  (independent variable), X2 =Parents 

Education (independent variable)  and  X3= Education (independent variable) 
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Step 2 – Calculate the Correlation Matrix 

These correlations are calculated in the usual manner through the “analyze”, “correlate”, bivariate 

menu clicks.   

Notice the zero order correlations of each IV with the DV.  Clearly these IV’s must interrelate as 

the values of the r2  would sum to an R2 indicating more than 100% of the variance in the DV 

which, of course, is impossible.  

 

Step 3 – Specify the Path Diagram 

Therefore, we must specify a model that explains the relationship among the variables across time  

We start with the dependent variable on the right most side of the diagram and form the 

independent variable relationship to the left, indicating their effect on subsequent variables. 

 

Y = Offspring’s income, X1 = Parent’s income, X2 = Parent’s education and X3 = Offspring’s education 
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Step 4 – Enumerate the Path Equations 

With the diagram specified, we need to articulate the formulae necessary to find the path 

coefficients (arbitrarily indicated here by letters on each path). Overall correlations between an 

independent and the dependent variable can be separated into its direct effect plus the sum of its 

indirect effects.  

1.ryx1 = a +  brx3x1 + crx2x1   

2.ryx2 =  c +  brx3x2 + arx1x2 

3.ryx3 = b +  arx1x3 + crx2x3 

4.rx3x2 = d +  erx1x2 

5.rx3x1 = e +  drx1x2 

6.rx1x2 =  f 

 

 

 

 

 

Step 5 – Solve for the Path Coefficients – a, b and c 

The easiest way to calculate B is to use the Regression module in SPSS.  By indicating income as 

the dependent variable and pinc, pedu and educ as the independent variables, we can solve for the 

Beta Weights or Path Coefficients for each of the Independent Variables.   

These circled numbers correspond to Beta for paths a, c and b, respectively, in the previous path 

diagram.  
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Solve for the Path Coefficients – d and e 

The easiest way to calculate B is to use the Regression module in SPSS.  By indicating offspring 

education as the dependent variable and Parents Inc and Parents Edu as the independent variables, 

we can solve for the Beta Weights or Path Coefficients for each of these Independent Variables on 

the DV Offspring Edu.   

These circled numbers correspond to Beta for paths d and e, respectively, in the previous path 

diagram.  

 

 

Solving for R2 

The SPSS Regression module  also calculate R2.  According to this statistic, for our data, 50% of 

the variation in the respondent’s income (Y) is accounted for by the respondent’s education (X3), 

parent’s education (X2) and parent’s income (X1) 

 

R2 is calculated by multiplying the Path Coefficient (Beta) by its respective zero order correlation 

and summed across all of the independent variables (see spreadsheet at right). 
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Checking the Findings  

ryx1 = a +  brx3x1 + crx2x1 

.69 = .63 + -.21(.75) +.31(.68) 

ryx2 =  c +  brx3x2 + arx1x2 

.57 = .31 + -.21(.82) + .63(.68) 

ryx3 = b +  arx1x3 + crx2x3 

.52 = -.21 + .63(.75) + .31(.82) 

The values of r and B tells us three things:  1) the value of Beta is the direct effect; 2) dividing 

Beta by r gives the proportion of direct effect; and 3) the product of Beta and r summed across 

each of the variables with direct arrows into the dependent variable is R2 .  The value of 1-R2is e. 
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Step 6 – Interpret the Findings 

 Specifying the Path Coefficients (Betas), several facts are apparent, among which are that 

Parent’s income has the highest percentage of  direct effect (i.e., .63/.69 = 92% of its correlation 

is a direct effect, 8% is an indirect effect).  Moreover, although the overall correlation of educ with 

income is positive, the direct effect of offspring’s education, in these data, is actually negative! 

 

Y =Income (dependent variable), X1 =Parents Income  (independent variable), X2 =Parents 

Education (independent variable)  and  X3= Education (independent variable) 
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Advantages of path analysis 

1. Path analysis enables to measure the direct and indirect effects that one variable has upon 

others  

2. Path analysis enables us to decompose the correlation between any two variables into a 

sum of simple and compound path with some of these compound paths beings substantively 

meaningful indirect effect and others perhaps not. 

3. The decomposition also provides a way in which to test the adequacy of the model if some 

linkages have initially been omitted.  

4. Path analysis is superior to ordinary regression analysis since it allows us to move beyond 

the estimation of direct effect, the basic output of regression.  

5. Path analysis allows one to examine the causal processes underlying the observed 

relationship importance of alternative paths of influence.  

6. The model testing permitted be path analysis further encourages a more explicitly causal 

approach in the search for explanation of the phenomena under investigation. 

 


