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Section Exercise:

Additional Practice with Causality

1.Hypothesized bivariate relationship:







    
 +

Whether/not voter lives in downtown
 Seattle


Support for light-rail tax

(no, yes)





(no, yes)

The researcher also hypothesizes that voters living downtown are more likely to support a light-rail tax partly because downtown voters tend to be better off financially, and wealthier voters are more comfortable supporting a transportation tax (they can afford to be!). But the researcher believes that this is not the only reason downtown voters are more likely to support the tax.   

a) Translate the short paragraph above into the appropriate 3-variable path diagram showing the relationships among the independent variable, the dependent variable, and the third variable, Z. Write in the signs for each causal arrow.

Z

     +


X

+

Y

Financial ----------------------(Lives downtown? --------(Supports Light Rail Tax?

Well being

(not wealthy, wealthy)
(no, yes)


(no, yes)

b) In this model, a person’s financial well-being is a __prior_____ (prior? intervening?) variable that links voter residence to one’s position on the tax.  

In this case, controlling for a person’s financial well-being will test for _spuriousness____ (a causal mechanism? spuriousness? interaction?).   

Table 1. Support for Light-rail tax by whether voter lives in downtown Seattle. Hypothetical data. Percentages. N=1805.






Voter lives in downtown Seattle?






   No

Yes

All

Support the Light Rail tax?

    

 

 


No



   55%

  28%  

 49%


Yes



   45%

  72% 

 51%

Total




 100%

100%

100%

N



         
(1400)       
(405)         
(1805)

Q= .51, T= 6.74, sig = .001

Table 2: Support for rail tax by

Table3: Support for rail tax by

Whether voter lives downtown:

Whether voter lives downtown:

Income below median N=902.

Income at or above median N=903.


Lives downtown?



Lives downtown?



No
Yes
All



No
Yes
All

Tax?





Tax?

   No 

  56%
  32%
  52%

  No

  57%
  32%
  47%

  Yes

  44%
  68%
  48%

  Yes

  43%
  68%
  53%

Total

100%
100%
100%

Total

100%
100%
100%

N
            (792)   (110) 
(902)

N
         
(608) 
(295)
(903)


Q = .47, T = 4.811, sig = .01 


Q=.48, T = 4.677, sig = .01

c) Does the information in Tables 1, 2, and 3 support the path diagram you wrote in for part a)? Explain your answer.

The information in Tables 1, 2, and 3 does not support the path diagram shown for part (a).  The path diagram hypothesizes that the reason downtown voters are more likely to support the Light Rail tax is that downtowners are better off financially, and voters who are better off financially are more likely to support the tax. 

Table 1 shows that downtown voters are, in fact, more likely to support the tax .

But Tables 2 and 3 show that after controlling for voters’ financial well-being, downtowners are still more likely than others to support the tax. The relationship between voters’ residential location and support for the Light Rail remains nearly as strong as it is in Table 1 (<.10 or 10 percentage-point difference). This means that the effect of living downtown on stance toward the Light Rail tax is not spurious, or produced by prior differences in financial well being.

Example 2:

Hypothesized bivariate relationship:







    
 -

Voter is aged 18-24 

Support for Light Rail tax





(no, yes)


(no, yes)





The researcher also hypothesizes that young voters are less likely to support the Light Rail tax partly because they are more likely to have seen a Simpsons TV episode that mocks civic campaigns for urban rail transit, and people who see this episode are less likely to support a Light Rail tax.    

a) Translate the short paragraph above into the appropriate 3-variable path diagram showing the relationships among the independent variable, the dependent variable, and the third variable, Z. Write in the signs for each causal arrow.




+



         -
Voter is aged 18-24-------(Has seen Simpsons episode--------(Support for tax

(no, yes)

   
(no, yes)



(no, yes)


b) In this model, whether/not one has watched The Simpsons’s episode is a/n __intervening_______ (prior? intervening?) variable that links voter age to one’s stance toward the light rail tax. 

In this case, controlling for whether/not one has watched the TV program will test for __a casual mechanism___ (a causal mechanism? spuriousness? an interaction?).   

Table 1. Support for Light Rail tax by Whether Voter is 18-24 yrs. Hypothetical data. Proportions. N= 1805.






Whether Voter is 18-24






   No

Yes

All

Support the Light Rail tax?


No



   .48

  .70  

 .50


Yes



   .52

  .30 

 .50

Total




 1.00

1.00

1.00

N



           (1600)              (205)              (1805)

Q= -.43

Table 2: Support for Light Rail by

Table3: Support for Light Rail by

Age:





Age:

Has not seen Simpsons episode

Has seen Simpsons episode

N=1655




N=150



Whether voter is 18-24


Whether voter is 18-24



No
Yes
All



No
Yes
All

Tax?

   No 

  .49
  .49  
  .49



  .25
  .90
 .75
  

  Yes

  .51
  .51
  .51



  .75
  .10
 .25 

Total

1.00
1.00
1.00



1.00
1.00
1.00

N
          (1565)    (90)   (1655)


             (35)    (115)   (150)


Q= .00






Q= -.93

c) The Q values show that compared to older adults, younger adults are more likely to reject the Light Rail tax (Table 1), but that this holds only for those who’ve watched the infamous Simpson’s episode (Table 3). There is no age difference in support for the tax among those who haven’t seen the TV show (Table 2).

Taken together, the results in Tables 2 and 3 provide evidence of a/n _____interaction________effect (mediating? interaction? spurious?) that links Z to the relationship between X and Y.      

Why do you think watching the Simpsons episode would impact only the views of young people about the transit tax? 
Older people might have been exposed to a wider variety of arguments or characterizations about the pros and cons of urban transit before seeing the Simpsons program. So the mockery of urban transit campaigns, as shown in the program, might be less powerful or formative for older people than for young people, who might not have had any other impressions to go on (or any other reasonable interpretation is acceptable, as long as it squares with the data shown here).

