SEM JMP Pro 17.0

Supplementary Material

JMP SEM Online Help:

o
‘?T, STATISTICAL
” DISCOVERY

Copyright © JMP Statistical Discovery LLC. All rights reserved



OVERVIEW

- Model Specification

- Model Comparison Table
— Model summary results
— Nested model comparisons

« Results

Jmp

STATISTICAL
DISCOVERY



MODEL
SPECIFICATION

Red triangles
menus:

-Contain extra
options and table®”
relevant to where
they are.

Build you model:
-Use this pane to
create your model

Add a path:

-Select variable(s) in
the “From” and “To”
list

-Click here to add a
directional path (->)
or (<->)toadd a
bidirectional path

Create latent
variable:
-Select variablesin |~
the “To” list
-Click “+”

Diagram box:

-1st and 2" icon changes the layout of
the diagram.

-3rd icon allows you to customize the
appearance of your model

Action box:

-Add model constraints here
-Click “Run” to estimate your
model, “Reset” to start from
scratch
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Specification Diagram Details
Model Name: Run @ Manifest Latent Free DF Iterations
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=)
Constant Constant
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TIPLQ 4R TIPLQ 4R Selection. ’
COVID_threat 1_1 COVID_threat 1.1 “t
COVID_threat 1.3 COVID_threat 1.3 Show... L

COVID_threat_1.4
COVID threat 15
COVID_threat_1.9
COVID_threat_1_15
COVID_threat_1_17
COVID_threat_1_18 COVID_threat 1.18
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COVID_threat_1.4
COVID_threat_1.6
COVID threat 1.9
COVID_threat_1_15
COVID_threat_1_17

COVID_threat_1_1 COVID_threat 119

COVID_threat_1_2 COVID.threat 120

Customize Diagram...

Rotate Latent Groups

Layout »
Copy Diagram

Copy Properties Script

PANAS_1 E PANASH Paste Properties Script
PANAS_ 3 PANAS3 Undo
PANAS_5 PANAS_5
PANAS 9 PANAS 9
PANAS 10 PANAS_10 Edit »
PANAS_12 PANAS_12 Reset Liyalit
PANAS_14 PANAS_14
s | [wrsiz] [EEsaod]
PANAS_t6 PANAS_16
PANAS_17 PANAS_17
PANAS_19 PANAS_19
PANAS_2 PANAS_2
PANAS_ 4 PANAS_4
PANAS_& PANAS 6
PANAS_7 PANAS_7
PANAS_S PANAS_8
Path Diagram window:
Model Shortcuts: -Contains your model and updates as you build it

-Predefined standard SEMs (e.g.,
latent growth models) and more

can be found in here.

-The diagram is dynamic, click, drag, rotate and move
objects around.
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Tabs:

-"Lists”: Contains a list of
parameters in your model
-"Status”: Checks to make sure
your model is identified and
provides extra details

Extra path diagram options:
-Right click in the path diagram
window to bring up additional
options
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MODEL
COMPARISON:
Summary Results

Model Comparison results:
-Summary results for all models
are stored in this table making it
easy to compare all of your
models

4 Model Comparison

Default models:

-By default SEM runs 2 models upon launch. (This can be toggled
on/off)

-Unrestricted model: Fits all means, variances, and covariances of
the specified model variables. This model has 0 degrees of freedom
(DF)

-Independence model: Fits only the means and variances of the
specified model variables.

-2 Log Number of
# Show Model Name Likelihoed Parameters AlCc AlCcWeight .2 4.6 .8 BIC ChiSquare DF Prob=ChiSq CFI RMSEA Lower90% Upper 90%
1 Unrestricted 47246.924 740 ! S, | | 51916.263 0.0000 0 1.0000 0.0000 0.0000 0.0000
2 Independence 58688.828 74 58860.197 00000) ¢ oG 59155762  11441.905 666 0.0000 0.1715 0.1688 0.1743
3 Maodel A: (Complex, More parameters) 49725.84 124 50046.781 09494 ] 5050827 24789161 616 0.8271 0.0742 0.0711 0.0772

49738.357

50052.643 50508.167  2491.4336

Madel B: (Simpler, Nested within Model A, Less parameters)

Compare Selected Models Clear Selection

[ = Structural Equation Model: Model
A: (Complex, More parameters)

[» = Structural Equation Model: Model B: (Simpfer,

0.0506 |

Nested within Model A, Less parameters)

2 Log Likelihood (-
2LL):

-The log-likelihood
of the fitted model
multiplied by -2.
-This value can be
used to compare
nested models and
is used to derive
some model fit
indices.

Number of
Parameters:

-# of estimated
parameters for the
model.

-More parameters
represent more
complex models.
-Degrees of freedom
(DF) will be less, as
estimated
parameters
increases.

AlCc: BIC: CFl: RMSEA:
The corrected -The Bayesian -Bentler’s -Root Mean Square
Akaike information information Comparative Fit Error of

criterion.

-This value can be
used to compare
models, smaller
numbers indicate a
better model fit
relative to other
models.

criterion. -Smaller
numbers indicate a
better model fit
relative to other
models.

Index.

-Between 0 and 1.

-Values > 0.90
represent good
model fit

Approximation
-Between 0 and 1.
-Values less than
0.10represent good
model fit
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-Fit indices help you compare your models and find the ones that fit the data the best.
They account for model-data fit but also penalize for model complexity.
-Fit indices used in conjunction with knowledge of a domain help users to find models that
represent data well and reflect real world relationships among variables.




MODEL COMPARISON: What is a nested model?
Nested Model Comparison -A model is nested if the simpler model (the model with the smal

parameters) can be obtained from the more complex model (the
number of estimated parameters) by fixing one or more paramet

Nested model -The simpler model must be a direct subset of the more complex

ler number of estimated
model with the larger
ers

model

comparison:
-To run, select 2 rows (or

< Model C i
more) and select bbb

-2 Log Number of

“"

Compare Selected # Show Model Name Likelihood _Parameters _ AlCc  AlCcWeight .2 .4.6.8 BIC  ChiSquare DF  Prob>ChiSy CFl RMSEA Lower90% Upper90%

Models” 1 Unrestricted 47246924 740 ; J i T [51916263 0.0000 0 . 10000 0.0000 0.0000 0.0000

Onlv abpropriate for 5 Independence 58680828 74 58860197 00000 : | | i |50155762 11441905 666 00000 01715 0.1688 01743
y appropri \ 3N Model A: (Complex, More parameters) 19725.84 124 50046781 0.9494 | oy .27 24789161 616 8271 0.0742 0.077-

nested model comparisons 4 M Model B:(Simpler. Nested within Model A. Less parameters) 49338357 122 50052643 X 50508.167 24914336 618 08261 00742

-Model B (5imp|er mode|) Compare Selected Models Clear Selection

is nested within Model A 4 Chi-Square Difference Test

(more complex model) Model nested... .in model AChiSquare  ADF  Prob>ChiSq ACFI ARMSEA

here Model B: (Simpler, Nested within Model A, Less parameters) Model A; (Complex, More parameters) 125175 2 0.0019* -0.001 0.0001 E

Difference tests are meaningful only for nested models

ChiSquare difference:

-The difference of the ChiSquare
between the simpler model (Model DF difference
B) and more complex model (Model
A)

-The difference between the
degrees of freedom between the

simpler model (Model B, more DF)
2491.4336—-2478.9161=12.5175

and complex model (Model A, less CFl and RMSEA difference
DF) -Difference between the values of
WhICh model fitS better'-’ the CFl and RMSEA between the two
: models.

-In this example, the chisquare difference test is statistically significant (prob>ChiSq =
.0019, which is less than < .05)

-We would conclude the more complex model (Model A) fits statistically better relative
to the simpler model (Model B).

-We would also want to consider whether this difference is practically important and
evaluate other aspects of our model (such as local fit) Copyright © JMP Statistical Discovery LLC. Al| rights reserved.

Fit Indices: (AlCc,
BIC, CFl, RMSEA and
others)

-Can be used to
compare both
nested and non-
nested models.
-Note, fit indices do
not represent direct
statistical
significance tests.
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MODEL RESULTS

Red triangles

menus:

-Contain extra
options and tables
relevant to wherc @
they are.

SEM Results Tables:
-SEM contains many
type of results for
evaluating the
model.

-By default only the
summary of fit and
parameter estimates
are turned on.
-Click the “red
triangle” to obtain
additional results.

Recall Model:

-Use the “Recall in
Model Specification”
option to bring your
model back to the
top window if you
want to modify it
and run a new
model.

Results:

-Results are displayed in tables

throughout the report

-All results can be exported as a
data table by “right clicking” on
the table
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Path diagram lock:

-If you want to freeze your diagram in
place so that JMP does not auto-redraw
the diagram. Press the lock button
here.

_\ﬂ Show Path Diagram 4 Path Diagram
Path Diagram Settings » o8]
Fit Indiices
[¥] summary of Fit
[¥] parameter Estimates 0.185 0329
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- Ehecin [t 1o the spediticd Social..ng_1.0 Sodial..ng20 as146 ]
‘ Remove it ?ndoeée ‘ta; on report 1o the specifie o s ry 255
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Constant — PANAS_3 19218182 0.0452591 42462542
Constant — PANAS_S 27690909 00519273 53326314
Constant — PANAS 9 22327273 00510456 43739847
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Constant — PANAS_12 34545455 00470752 733835
Constant 4 PANAS_14 21854545 00494961 44154093
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Path diagram customization:

-The path diagram is fully customizable
in the results, “right click” on the
diagram to access the customize
options

-Use “undo” or “control-z” to revert any
changf ~

Path diagram model results:
-Estimates appear here on the
path diagram

-Under “right click” you can
choose which estimates to display
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Path diagram visualization:
-R? is visualized through the shade
N\ of the variables. The greater the
§C e shade the more variance that is
- explained for that variable by the
o :s . Mmodel
-Dashed lines represent paths that
not statistically significant
-The thickness of the lines
represents the magnitude of the
standardized estimates
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