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A Note on Some Very Rich Network Data

We have some rather nice small—group network data which others
may be interested in using. The data are time series in a college
frat ernity of: affective relations (i.e. how much i likes j);
cognitive interactions (i.e. how much i says he talks to j); and
b e h a v i o r  (how m u c h  i did t a lk  to j )  f o r  all  d y a d s  in a c losed gro up
of s i z e  58.

Affect was collected on a scale of 1 ( l e a s t  l i k e )  to 11 (most
like), and cogn ition on a scale of 1 (don ’t talk with) to 5 (talk
with a great deal). Behavior was measured by an observer passing
thr ough the fraternity every 15 minutes for 21 hours a day, over a
period of 5 days , at the end of which the affective and cognitive
data were collected . Thus behavioral data exists on a 15—minute
time scale , though for mos t purposes w e conca tena ted it over the 5
day period . This entire procedure was repeated three times ,
separated by about 6 weeks in each case.

We are interested in offering these data to anyone interested
in analyzing them. These data constitute a replication of the
Newcomb experiment done 25 years ago on time series data for
affectiv e ties in a college fraternity. Wha t we have done so far is
as follows .

We ch ecked the dyadic behavior—cognition accuracy as in Bernard
and Killworth (1977). The results are (not surprisingly) no better
than previous findings. As usual , nobody knew who they ta lked  to
with any degree of reliability. We even told the informants that we
expected them to get more accurate each time. There wa s no
significant improvement in their accuracy over time (indeed , it was
remarkably constant). Attempts to predict behavior from cognition
(what one hopes one is doing by measuring cognition) is not helped
at all by including affect. In other words , how much i talks to j,
a s predic ted by how much i thinks he talked to j, is not better
pred icted if one substitutes or includes knowledge of how much i
likes j.

The triad ic s truc ture (K illwor th and Bernard , 1978) was r ich a t
all three times , for bo th behavior and cognition , and s imilar in all
cases. As before , this was prod uced by dif fe ren t triads in behav ior
and cognition.

We ’ve looked at the mjcro.tructure problem , too. If X(i,j) is
affec t (rescaled from —1 to +1) and Y(i,j) is behavioral interaction
(as a percentage of a 21—hour day) between i and j, then can one
pred ict the change in X or Y from time 1 to time 2, etc.? Not
surprisingly, the time scale is long enough tha t the optima l guess
of X or y at time (n+1) is X or Y at time n. However , th. chang. in
X or Y is wha t one really wants. Various models have appear ed ,
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s p e c i f i c a l l y  by Hunter (1974) and by us (K illwo r th and Bernard
( 1 9 7 6 ) .  Such models  do , indeed , p r e d i c t  d X / dt  or d Y / d t  f r o m  a
variety of combinations of X or Y at time it. We tried over 30 of
these combinations in a large correlative fishing expedition. Some
(like X at time n) were highly plausible; some (like sum over k of
X(k ,j)) are reasonably plausible; some (like sum over k of
Y(i,k)X(i ,k)x(k,j)) are rather dubious and relate to a specific
model only. So they all went in...

The best fit , alas , accoun ts for only 28% of the var iance f or
X, and rather less for Y, and used unconsc ionably large numbers of
independent variables. We don ’t think 28% is very good —— being
wrong 72% of the time with the riches t ne twork da ta ex tant do es tend
to ind icate that we ’re missing som ething somewhere !

Finally, we played what we think is a totally new game for
network studies. One of the most important questions about a
time—dependent process is the time scales involved in tha t process.
As far as group microstructure is concerned , there are the time
scale(s) for affect and cognition (both slow from our data , i.e.
larger than six weeks), and the moment—to—moment changes of behavior
( i s top s talk ing to j and goes for a walk , or s tar ts to talk to k,
or wha tever). What is this time scale —— if it ’s uniquely def ined?

To find ou t, we wen t through the 15—minute reports to produce ,
f or a pa ir of people in a fraternity, a string of l’s and 0’s
corr esponding to the 15—minute periods in the first week when that
pa ir were , or were no t, in communication. Then this (hardly
con tinuous!) time series was Fourier analyzed and auto—correlated.
(Note to the non—physicists: analysis of a section of a continuous
process requires some special manipulations. Just running a
correla tion at various lags, as one might be tempt ed to do , gives a
very biased answer. A great many strange and counterintuitive
operations involving aliasing, window ing, prewhitening , etc., must
be done to get the right answer; cf. Jenkins and Watts , 1968.)

We used three pairs of people: a pair who talked a lot; medium ;
and a little. The time lag over which the auto—correlations hit
zero (i.e. the “short” time scales for each pair) were 98, 68, and
51 minutes , respectively. What a surprise ! The less you talk with
someone , the shorter is the time scale for which you talk with him
—— though it isn ’t proportional , at least.

More interesting are the power spectra. Tbey~~e rough , of
course , because of the dichotomous data that went in. But there is
a peak at a period of order ten hours in all three spec tra, wh ich is
not exactly pred ictable a priori. (N.B. The “day” is 21 hours , so
there is a three—hour gap removed from each record each day. This
obviously messes up the power spectra a bit , so that ths ten hour
figure should be treated with caution. Is it significant tha t this
is roughly half the 21—hour day?). We would appreciate it if anyone
who would have predicted the ten hour peak befor . r.ading this nots
would tell us what it means. There ’s obviously a signal there , even
if it ’s a dubious one.
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