Salinity: variance components in JMP

The data file is salinity.csv.  It has 5 variables: trt, container, plant, weight and short.  We’ll discuss short below.

Read the data into a JMP data table and start the Analyze / Fit Model dialog.

Make sure that both trt and container are nominal (red bar) variables.  By default trt will be because that column contains character strings, but container will not.  You can fit a “continuous” random effect model, but it’s not what you want to do.  Worse, JMP will not give you a warning because it assumes you know what you’re asking for.

Put weight in the Y box.  Highlight trt and container and click Add to put both variables in the Construct Model Effects box.  By default, all variables in that box are fixed effects.  We need to turn container into a random effect.  Click on container in the Model Effects box, then click the red triangle by Attributes.  You should see this:
[image: ]

Click on Random Effect (first option).  The model specification box should then look like:
[image: ]


Then run the model.  Information about the variance components is in the REML variance component estimates box in the middle of the results window.
[image: ]

The estimated variance components are in the Var Component column.  The last column (Pct of Total) expresses the variance components are percents of the total, which is commonly reported.

JMP, by default gives you a huge amount of extra information.  Var ratio is Component/Residual.  Std Error is the precision of the estimated variance component (yes, variances have standard errors).  You then get a 95% confidence interval for both the component and residual variance and a test of component variance = 0.  This is way more than R gives and requires extra commands to get from SAS.

The rest of the output should be familiar from your previous uses of Analyze/Fit model.  All the inferences are based on standard errors for treatment means that include both sources of variation.

The next three items demonstrate useful things to appreciate:

1) What if containers are numbered 1,2 within each treatment?

The short variable is like this. We still want a random effect with 6 levels, one for each combination of treatment and container number. (1|short) is not sufficient because that will fit 2 levels, one for all containers numbered 1 and one for all containers numbered 2. We have to specify all combinations.  That’s done by trt*short.  Here’s how to create it:

Add trt to the model box
Make sure short is a nominal (red bar) variable
Select trt and short in the Select columns box (or trt in the model box and short in the select columns), then select cross.  Trt*short will be added to the model box.  
Select trt*short and make it random (use the red triangle by Attributes)
Your model box should look like:

[image: ]
Run that.  The results are exactly the same as those using container as a random effect.

If you just put short in the model as a random effect, you’re fitting a different model.  The model with just short says the three containers numbered 1 (by the short variable) share one random effect; the other three, with short = 2, share a second random effect.  Not appropriate for the design of this study.

2) fitting a random effect for plant

If you think about the data, you realize there are 2 random effects: containers and plants within containers.  Let’s try to fit a model with both random effects.  Plants are numbered 1,2,3 within containers so we’ll need plant*container to identify each plant.

Make sure plant is a nominal (red bar) variable
Add plant*container to the model
Make both container and plant*container random effects
Run the model

JMP will fit the model.  The results are identical to the previous ones, except that residual has been renamed to plant*container.  You see a small note: “Residual is confounded with container*plant and has been removed”.  

Plant*container uniquely identifies each observation.  It was already in the previous model, just called error or residual.

3) Analyzing averages

This analysis starts by averaging the three plants to get one container average.  Then, the eu and the on are the same thing (a container).  The Stat 587 Lab 6 instructions describe how to compute averages.  The example data set is patty.txt

Some things JMP does easily:

JMP has really nice capabilities for models with random effects.  
1) In lecture, I briefly described the ANOVA/EMS/Traditional approach to estimating variances.  This is an alternative to REML.  When you define a factor as random, a new option appears in the top right of the Model specification box.  That is Method.  The default is REML (recommended).  If you expand that dialog box, the alternative is EMS (Traditional).  Here’s what that expanded dialog looks like:

[image: ]
[bookmark: _GoBack]2) In lecture, I also described that REML “honors the parameter space”.  A variance is 0 or positive.  Many implementations of REML force the container variance to be non-negative.  In lecture, I explained why a negative estimate is perfectly reasonable if you consider it as a covariance / correlation.  JMP lets you allow negative estimates.  That’s the checkbox below the Method dialog with the text “Unbounded Variance Components”.  It’s visible above but mostly hidden by the REML/EMS dialog.  The Unbounded option is checked by default, so JMP will report negative estimates automatically.  
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Make sure plant is a nominal (red bar) variable
Add plant*container to the model

Make both container and plant*container random effects
Run the model

IMP will fit the model. The results are identical to the previous ones, except that residual has been
renamed to plant*container. You see a small note: “Residual is confounded with container*plant and
has been removed”.

Plant*container uniquely identifies each observation. It was already in the previous model, just called
error or residual

3) Analyzing averages

This analysis starts by averaging the three plants to get one container average. Then, the eu and the on
are the same thing (a container). The Stat 587 Lab 6 instructions describe how to compute averages.
The example data set is patty.txt

Some things IMP does easily:

IMP has really nice capabilities for models with random effects.

1) In lecture, | briefly described the ANOVA/EMS/Traditional approach to estimating variances. This is

an alternative to REML. When you define a factor as random, a new option appears in the top right of
the Model specification box. That is Method. The default is REML (recommended). If you expand that
dialog box, the alternative is EMS (Traditional).

2) In lecture, | also described REML

854 AM
Snooze |~ Join \ Monday
8/31/2020






Salinity: variance components in JMP


 


 


The data file is salinity.csv.  It has 5 variables: trt, container, plant, weight and short.  We’ll discuss short 


below.


 


 


Read the data into a JMP data table and start the Analyze / Fit Model dialog.


 


 


Make sure that both trt and container are nominal (red bar) variables.  By default trt will be because 


that column contains character strings, but container will not.  You can fit a “continuous” random effect 


model, but it’s not what you want to do.  Worse


, JMP will not give you a warning because it assumes you 


know what you’re asking for.


 


 


Put weight in the Y box.  Highlight trt and container and click Add to put both variables in the Construct 


Model Effects box.  By default, all variables in that box are 


fixed effects.  We need to turn container into 


a random effect.  Click on container in the Model Effects box, then click the red triangle by Attributes.  


You should see this:


 


 


 


Click on Random Effect (first option).  The model specification box should the


n look like:


 


 


 


 




Salinity: variance components in JMP     The data file is salinity.csv.  It has 5 variables: trt, container, plant, weight and short.  We’ll discuss short  below.     Read the data into a JMP data table and start the Analyze / Fit Model dialog.     Make sure that both trt and container are nominal (red bar) variables.  By default trt will be because  that column contains character strings, but container will not.  You can fit a “continuous” random effect  model, but it’s not what you want to do.  Worse , JMP will not give you a warning because it assumes you  know what you’re asking for.     Put weight in the Y box.  Highlight trt and container and click Add to put both variables in the Construct  Model Effects box.  By default, all variables in that box are  fixed effects.  We need to turn container into  a random effect.  Click on container in the Model Effects box, then click the red triangle by Attributes.   You should see this:       Click on Random Effect (first option).  The model specification box should the n look like:        

