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 Path Analysis ExamplesSession 3, Lecture 3
 11/08/06
 Outline• Identification and estimation• Indirect effects• Review of path model notation• Practice computing indirect effects• Path model examples
 Example 1: Fear of DyingExample 2: Externalizing Behavior
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 A revisit of path model notation
 Can you write out the equations for the following path
 model? (e=ε)
 FATHED
 FATHOCC
 FIRSTJOB
 GRADE
 INCOME
 e1
 1
 e21
 jobnow e31
 e41
 41414
 31313
 21212
 12211111
 εβ
 εβ
 εβ
 εγγ
 +=
 +=
 +=
 ++=
 YY
 YY
 YY
 xxY
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 Is this model identified?
 Null-B Rule - NO
 Recursive Rule – YES
 T-Rule: - YES
 vars of exog. : 2vars of errors for endog: 4direct effects: 5double-headed arrows: 1 +Free Parameters: 12
 Sample Moments: (6*7)/2 = 21
 DF=21-12=9
 Estimates in AMOS
 11.70
 FATHED
 559.47
 FATHOCC
 FIRSTJOB
 GRADE
 INCOME
 4.28
 e1
 1
 .14
 .02
 5.56
 429.97
 e21
 35.12
 jobnow
 411.43
 e31
 7.47
 e41
 5.17
 .33
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 Setting up data for MPLUS
 Syntax in M+:
 TITLE: Status attainment model;
 DATA:
 FILE IS C:\Documents and Settings\Jeannie\Desktop\Psychosocial II\mplusex.txt;
 TYPE IS COVARIANCE;
 NOBSERVATIONS ARE 514;
 VARIABLE:
 NAMES ARE fathed fathocc jobnow firstjob income grade;
 MODEL: grade ON fathed fathocc;
 firstjob ON grade;
 jobnow ON grade;
 income ON grade;
 fathed WITH fathocc;
 jobnow WITH income@0;
 firstjob WITH jobnow@0;
 firstjob WITH income@0;
 OUTPUT: standardized;
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 Review of Notation• X exogenous observed variable – error (δ)• Y endogenous observed variable – error (ε)• ξ,Ξ exogenous latent variable• η,Η endogenous latent variable• B,β coefficient(s) for endogenous variables• Γ,γ coefficient(s) for exogenous variables• Z,ζ latent errors• Ψ,ψ covariance(s) for Z,ζ• Φ,φ covariance(s) for exogenous variables
 ζζ
 Matrix notation:
 Consider the following model
 y1
 y2
 x1
 x2
 z1
 1
 z2
 1
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6
 In matrix notation:
 +
 +
 =
 2
 1
 2
 1
 21
 12
 2
 1
 2221
 1211
 2
 1
 0
 0
 ζ
 ζ
 β
 β
 γγ
 γγ
 y
 y
 x
 x
 y
 y
 =Γ
 2221
 1211
 γγ
 γγ
 =Β
 0
 0
 21
 12
 β
 β
 =Ψ
 22
 11
 0
 0
 ψ
 ψ
 =Ζ
 2
 1
 ζ
 ζ
 =Φ
 2212
 11 0
 φφ
 φ
 Path models, example 1:
 “Personality and Demographic Factors in Older Adults’
 Fear of Death”
 Victor G. Cicirelli - Gerontologist 1999 39:569-579
 Participants included 388 subjects aged 60 to 100,
 sampled through seniors’ organizations. At different
 centers participation rates ranged from 40% to 85%. All
 data is cross-sectional.
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 Conceptual model for Cicirelli study
 Results reported in Cicirelli study
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 Statistics reported in Cicirelli study
 AMOS syntax for Cicirelli data:
 rowtype_,varname_,feardie,fearun,ethnic,gender,age,ses,e
 xtern,relig,socsup
 n,xx,388,388,388,388,388,388,388,388,388
 corr,feardie,1
 corr,fearun,.32,1
 corr,ethnic,_.20,.01,1
 corr,gender,.16,_.08,_.09,1
 corr,age,_.08,_.01,_.25,.11,1
 corr,ses,.03,_.10,_.26,_.08,_.02,1
 corr,extern,.17,.31,_.02,_.01,.12,_.29,1
 corr,relig,_.14,_.45,.19,.20,.03,_.05,_.07,1
 corr,socsup,.10,_.22,_.04,.18,_.10,.15,_.08,.22,1
 stddev,,6.46,4.54,.47,.44,7.73,15.55,17.54,2.33,.34
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 How to Run this in AMOS
 • Save syntax as a text file
 •Go to AMOS, click on Data files
 •Select file
 •Continue as in AMOS guide.
 Free AMOS!! You can get a demo copy of AMOS here:
 http://www.assess.com/Software/AMOS.htm#Demo
 Caveat: can only have 8 observed variables (or fewer)
 Model 1
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 What is different between these two models?Fear of dying and externality have been exchanged
 Model 2
 Syntax for path models in M+Data file looks like:
 6.46 4.54 .47 .44 7.73 15.55 17.54 2.33 .34
 1.0
 .32 1.0
 -.2 .01 1.0
 .16 -.08 -.09 1.0
 -.08 -.01 -.25 .11 1.0
 .03 -.10 -.26 -.08 -.02 1.0
 .17 .31 -.02 -.01 .12 -.29 1.0
 -.14 -.45 .19 .20 .03 -.05 -.07 1.0
 .10 -.22 -.04 .18 -.10 .15 -.08 .22 1.0
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 Syntax for path model 1 in M+TITLE: Cicirelli path analysis;
 DATA:
 FILE IS d:/teaching/data/feardie.dat;
 TYPE IS CORRELATION STDEVIATIONS;
 NOBSERVATIONS ARE 388;
 VARIABLE:
 NAMES ARE feardie fearun ethnic gender age ses
 extern relig socsup;
 USEVAR = feardie extern relig age ses gender ethnic;
 MODEL: feardie ON age extern gender relig ethnic;
 extern ON age ses;
 relig ON gender ethnic;
 OUTPUT: standardized;
 MPLUS Results Model 1
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 Syntax for path model 2 in M+Same as Model 1, except for model statement•Will have a sub-statement for each endogenous variable •In a regression equation, one says “regress y ON x”•Endogenous variables on anything that has a straight arrow pointing toward it•regress extern on age feardie gender relig ethnic;•regress feardie on age ses;•regress relig on gender ethnic;
 Syntax for path model 2 in M+TITLE: Cicirelli path analysis;
 DATA:
 FILE IS d:/teaching/data/feardie.dat;
 TYPE IS CORRELATION STDEVIATIONS;
 NOBSERVATIONS ARE 388;
 VARIABLE:
 NAMES ARE feardie fearun ethnic gender age ses
 extern relig socsup;
 USEVAR = feardie extern relig age ses gender ethnic;
 MODEL: regress extern on age feardie gender relig ethnic;
 regress feardie on age ses;
 regress relig on gender ethnic;
 OUTPUT: standardized;
 Remember to put semicolons after each regression statement
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 MPLUS Results Model 2
 Which is the Better Model?
 Model 1 Model 2
 Coming Soon in Lecture 7
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 Path models, example 2:
 “Developmental Pathways Leading to Externalizing
 Behaviors in 5 Year Olds Born Before 29 Weeks of
 Gestation”
 Pascale C. Girouard, Raymond H. Baillargeon, Richard
 E. Tremblay, Jacqueline Glorieux, Francine Lefebvre,
 Philippe Robaey - Developmental and Behavioral
 Pediatrics 1998 19:244-253
 Data comes from 62 infants born before 29 weeks of
 gestation
 Statistics reported in Girouard et al. study
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 Conceptual model for Girouard et al. study
 Results reported in Girouard et al. study
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 AMOS syntax for Girouard et al. study:
 rowtype_,varname_,neonatal,famenv,langsk,nonverb,hyper,
 opp
 n,xx,62,62,62,62,62,62
 corr,neonatal,1
 corr,famenv,.01,1
 corr,langsk,.10,.40,1
 corr,nonverb,.27,-.04,-.11,1
 corr,hyper,-.33,-.32,-.29,-.13,1
 corr,opp,.25,.07,.01,.26,.01,1
 stddev,,55,7,12.1,3,4,4
 neonatal
 famenv langsk
 nonverb opp
 hyper
 .01
 .27 .26
 .40 -.27
 e3
 e4
 -.30.04-.08
 e1
 e2
 -.14.12.10-.04
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 neonatal
 famenv langsk
 nonverb opp
 hyper
 .01
 .27 .26
 .40-.16
 e3
 e4
 -.31
 .04
 -.07
 e1
 e2
 -.14.15.10
 -.04
 -.26
 Conclusions:
 d) structural equation models cannot and do not
 “discover” causal relationships
 e) theory is paramount for a structural equation
 model
 f) good structural equation models represent
 causal paths that are “undebatable”
 g) path diagrams and structural equation models
 highlight model assumptions
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