QUESTIONS of the MOMENT...

"How should PRELIS or similar "preprocessor" software be used with LISREL, EQS, AMOS, etc. to create interactions/quadratics?"

(The APA citation for this paper is Ping, R.A. (2007). "How should PRELIS or similar "preprocessor" software be used with LISREL, EQS, AMOS, etc. to create interactions/quadratics?" [on-line paper]. http://home.att.net/~rpingjr/PRELIS.doc)

For Interactions/Quadratics, I usually do not use PRELIS or the other excellent data entry or "preprocessor" software available with LISREL, EQS, AMOS, etc. Instead, I use EXCEL
.

Nevertheless, for Interactions/Quadratics the procedures are the same for most of them, and similar to EXCEL, and I will illustrate zero- or mean-centering, creating Interaction/Quadratic indicator(s), etc. using the hopefully familiar Microsoft EXCEL. First, key each questionnaire (case) into its row with the response to each item in its respective column on the "spreadsheet." Most research houses also number each questionnaire and key that number as the row number in column 1 (so they can match any questionable data with its questionnaire later).

Most research houses also verify each questionnaire's data entry by typing it a second time, and then either comparing the two rows of entries, or summing each row and comparing these two sums (don't forget to delete one row). This is a bother because it doubles the data entry time, but it is sometimes a comfort to know that any problems later are not due to mis-keyed data. 

An optional step is to cluster the cases using Ward's method, with squared Euclidean distance, into 3 groups. The questionnaires should cluster into 2 large clusters (e.g., the happy and the unhappy respondents), and a small cluster of any oddball cases, that may be candidates for omission from the data set. (In my opinion, if it is done before any measurement or structural models are estimated it is still "good science"--e.g., similar to dropping incomplete, echeloned, etc. questionnaires--and structural equation analysis can be difficult enough without forcing a model fit data that include odd-ball cases).

Next, for a latent variable X with indicators x1, x2, etc., Z with indicators z1, z2, etc.,  and the interaction XZ, the indicators x1, x2, etc., and z1, z2, etc. should be mean- or zero-centered. This step is almost always required to avoid model estimation problems later. At a minimum, each indicator in each latent variable that comprises an interaction/quadratic should be centered (e.g., X and Z in XZ). This is accomplished by creating a new column of values for each centered indicator. For the centered x1 (xc1) column of values, for example, the column entries are computed by first obtaining the mean of the column of x1 entries (M(x1)). Then, this mean is subtracted from the x1 value in row 1, for example, and placed in row 1 of the xc1 column (e.g., 


x1

xc1



(a)

= (a) - M(x1)



(b)

= (b) - M(x1)



...

...



=Average((a), (b), ...) (=M(x1))




where (a), (b), etc. are values in the x1 column, "= Average((a), (b), ...)" is the EXCEL command for the average of the x1 column (abbreviated by "=M(x1)"), and "= (a) - M(x1)," for example, is the EXCEL calculation (a) minus the average of all the x1 column entries). After computing each row of xc1, the process is repeated for the xc2, etc., zc1, zc2, etc. columns. These centered indicator values, xc1, xc2, etc. will be used to itemize X in the interaction/quadratic model instead of x1, x2, etc., zc1, zc2, etc.; and zc1, zc2, etc. will be used to itemize Z in the interaction/quadratic model instead of z1, z2, etc.

Next, I will illustrate creating the values for the single indicator for the Ping (1995) interaction/quadratic specification. They are created in 3 steps. First, a new column of averaged centered X indicators (xcAvg) is created with a row 1 entry that is the average of the values of the centered indicators of X in that row. Then, for the row 2 entry of the xcAvg column, the column xc1, xc2, etc. values in row 2 are averaged, etc. (e.g., 


xc1
xc2
etc.
xcAvg



(c)
(e)

= Average((c), (e), ...)



(d)
(f)

= Average((d), (f), ...)



...
...

...









where (c) = (a) - M(x1), (d) = (b) - M(x1), etc. (as above), "= Average((c), (e), ...)" is the EXCEL row average of the xc1, xc2, etc. values in the first row, "= Average((d), (f), ...)" is the EXCEL row average of the xc1, xc2, etc. values in the second row, etc.).

Next, the same thing is done for Z creating a column of averaged centered Z indicator values (zcAvg) (e.g., 


zc1
zc2
etc.
zcAvg



(g)
(i)

= Average((g), (i), ...)



(h)
(j)

= Average((h), (j), ...)



...
...

...









where (g), for example, is the first row value of z1 minus the average of the column of z1 values, "= Average((g), (i), ...)" is the EXCEL row average of the zc1, zc2, etc. values in the first row, "= Average((h), (j), ...)" is the EXCEL row average of the zc1, zc2, etc. values in the second row, etc.).

The third column contains entries in each row that are the product of the xcAvg value and the zcAvg value in that row (xcAvg*zcAvg). Specifically, in row 1 of the xcAvg*zcAvg column is the product of the row 1 value from column xcAvg times the row 1 value from column zcAvg. Next, row 2 of the xcAvg*zcAvg column contain the row 2 value of xcAvg times the row 2 value of zcAvg, etc. (see Exhibit A).

Then, a new (replacement) (raw) data set is created that contains the original columns for the indicators of the latent variables other than X and Z. However, for the indicators of X and Z the xc1, xc2, etc. columns, and the zc1, zc2, etc. columns, are substituted for the x1, x2, etc. and z1, z2, etc. columns. The xcAvg and zcAvg columns are omitted, but the xcAvg*zcAvg column of values for the interaction indicator are included. Specifically, if y1, y2 and y3 are the indicator columns for the latent variable Y, the table 

Exhibit A--Rearranged Spreadsheet for Input to LISREL, SPSS, etc. (After Cleanup in WORD)

xc1
xc2
xc3
zc1
zc2
zc3
y1
y2
y3
xcAvg*zcAvg

(c)
(e)
(k)
(g)
(i)
(m)
(o)
(q)
(s)
[(c+e+k)/3]*[(g+i+m)/3]

(d)
(f)
(l)
(h)
(j)
(n)
(p)
(r)
(t)
[(d+f+l)/3]*[(h+j+n)/3]

...
...
...
...
...
...



...

is output to a file for the measurement and structural model estimations, where (c), (e), etc. are as before., and (o) - (t) are the values for the y's. 

Then, see "Questions of the Moment," "Is there an example that shows all the steps..." for the next steps.

� GA's, etc. can be unfamiliar with PRELIS, etc., but usually they know EXCEL. The EXCEL data can be saved a second time as a .prn file for (raw data) input to LISREL, etc. after some clean up in WORD (e.g., to remove row titles, etc.).





