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I used HLM software early on (mostly in the UNIX environment), while I’ve been using PROC MIXED to do HLM for quite some time.  So I know both softwares and they produce almost identical results.  When I talk to colleagues who only use HLM software, I notice we use different languages, though we are talking about the same models.
To provide a context, we imagine two-level HLM where the outcome is student achievement, level-1 is student, and level-2 is school.  Think of an HLM equation like this:

LEVEL1:MATHACH=INTRCPT1+SES,1+RANDOM

LEVEL2:INTRCPT1=INTRCPT2+SECTOR+MEANSES+RANDOM/

LEVEL2:SES=INTRCPT2+SECTOR+MEANSES+RANDOM/

I copied it from an example HLM syntax (http://www.estat.us/sas/sas_hlm.txt) that came with HLM software.  MATHACH is student math achievement, SES is socioeconomic status, SECTOR is perhaps catholic versus public, and so on.
1. Level-1 variable, level-2 variable, level-3 variable

In PROC MIXED we call all these simply “variables.”  There is no need to differentiate them by levels, as long as you remember how you created the variables.  People who use HLM ask me, “Did you enter variable X at level-2?  I go, “what do you mean?  I just add it to an equation.”  

In PROC MIXED we just add variables and don’t worry about at what levels they enter because the notion of levels is not determined when you add the variables.  The levels were already determined when the variables were prepared before PROC MIXED or to put it more extremely the levels were determined when the surveys were designed.  For example, if we administer a survey to a principal, then those survey items are level-2 (school-level) variables.  So we don’t think of levels right before entering them into an equation.  Thus, if you only use SAS PROC MIXED, you wouldn’t understand the meaning of the question, “Did you enter variable X at level-2.”

The reason why people who use HLM software are concerned about which variables are of what levels is that they “feel” (not wrongly) that level-2 variables are there to model the level-2 intercept.  This is because HLM software uses level-specific equation.
LEVEL1:MATHACH=INTRCPT1+SES,1+RANDOM

LEVEL2:INTRCPT1=INTRCPT2+SECTOR+MEANSES+RANDOM/

LEVEL2:SES=INTRCPT2+SECTOR+MEANSES+RANDOM/

There is a sense that level-2 variable, like SECTOR and MEANSES are modeling the INTERCEPT1, which is the school-average of mathematics achievement.  But in reality, level-2 predictors or any predictors are MODELING THE OUTCOME.  Whatever level they are, they are modeling the outcome.  So people who use PROC MIXED, the program that uses a combined model as a syntax, are not so concerned about this distinction—whether something is a level-2 variable or a level-3 variable.  We know them just because we prepared the data sets.  We feel that whatever level it is, a variable is modeling the outcome directly, rather than the level-1 intercept.  If we insert all level-2 equations into level1 equation, we get a combined equation, which is just a different way of expressing the same equation.  Writing in one line instead of level-specific lines, people who use PROC MIXED feels that whatever levels variables are of they are modeling the outcome, which makes sense.  This is why people who use PROC MIXED feel that HLM is not that different from conventional models, like OLS regression.
2.   Cross level interaction
What is great about HLM is that it can explicitly test how the intercepts or slopes vary by groups.  When we model it, we have slightly different way of expressing it—in HLM and in PROC MIXED.  Both are about the same thing.  In the equation, below, the highlighted part is doing cross level interaction.
LEVEL1:MATHACH=INTRCPT1+SES,1+RANDOM

LEVEL2:INTRCPT1=INTRCPT2+SECTOR+MEANSES+RANDOM/

LEVEL2:SES=INTRCPT2+SECTOR+MEANSES+RANDOM/

In HLM, we say this:

“We are modeling the SES slopes by level-2 variables, such as SECTOR and MEANSES.  Even after controlling for these, we still expect some variance among the slopes, which is why we specify a random term.”
In PROC MIXED we say this and the way we say it is very similar to conventional models, like OLS regression.

“We test an interaction between SES and SECTOR.  We also test an interaction term between SES and MEAN SES.  And by the way we are being conservative in estimating the SES effect.  We treat it as random effect.”

I think HLM way of talking is more exciting than PROC MIXED way.  In HLM, we have a sense that cross level interaction is something that is so exciting and fascinating.  In PROC MIXED, it feels like it is just a plain interaction term.

3. Random Effects

In PROC MIXED way of talking about it, random effects feel like some kind of adjustment we make to the coefficients.  It feels something that is just a nice convenient extra thing to use to make your life easier.  For example, I have an air filter at home.  I can push “Turbo” button to make it very powerful.  My hair dryer also has such a button.  In PROC MIXED, making coefficients random effects feel a bit like that.  It is a correction  you make to coefficients --- and make them more conservative estimates, by taking into consideration that some schools give you more reliable information, while other schools give you less reliable information.  So using random effects instead of fixed effects is a way to correct unreliable information.

In HLM, the meaning of random effects seem something more grand than that.  There is a sense that slopes vary by schools and we really want to explain that variance away by adding level-2 variables.  We feel excited about doing that --- because sometimes trying to answer this question also answers interesting policy questions regarding why schools are different not only in achievement means but also in various social processes that can happen in schools.

Though PROC MIXED and HLM give away different images about what random effects are, they are of course dealing with the same thing.  The advantage of PROC MIXED is that stated in such a boring way, the meaning of random effects and related concepts, such as Bayesian shrinkage, seems easier to understand (please see my another essay on this subject http://www.estat.us/sas/randomeffects.doc).  Random effects, as well as Bayesian shrinkage, are something that you are doing to the coefficients as “extra.”  So to put it extremely you don’t even have to mention them if your audience are lay audience and they are not so much interested in the details of the models.  In HLM I cannot imagine not talking about the details because we are very excited about random effects.  We are excited when we learn slopes vary by schools.  (But actually we are not so much excited about the assumption that the slopes are random.  Rather social science researchers are excited that the slopes are different.  Notice that we don’t really need to use HLM to know this.)

Although random effects mean the same thing in HLM and PROC MIXED, the concept of random effects seem to carry different levels of excitement.  This may be reflected in the fact that in HLM you cannot even submit a job if the model does not contain a random effects.  In PROC MIXED, you can submit a job and run a model even without random effects.   For PROC MIXED, random effects are nice convenient extras that you can add or remove.  To a great extent this is true with HLM software, but notice you cannot even run the model if your model does not have any random effects.  HLM way of not allowing any run (if without random effects) is conceptually problematical.  To be conceptually correct, HLM software should allow a run of models that don’t have any random effects.  Why not?  It may be that sometimes you don’t need random effects, depending on what you are trying to model.  If you are modeling the relationship between temperature and the boiling of water (and as long as your sites are located in a low flat area) you wouldn’t be interested in modeling the random effects).

I like PROC MIXED better because PROC MIXED can run models without random effects.  This means that I can run OLS using PROC MIXED and I like doing that because I can benefit from the functionalities of PROC MIXED, as well as from the benefit from the macros that I wrote to use PROC MIXED.
