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Time Series Analysis in Historiometry
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nalysis appropriate for longitudinal data. Simonton (1998) applied
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The numbez'o% i’i ods available for data analysis has increased tremen-
dously in the last 25 years. The single item most responsible for the
development of ihese new methods is the computer. Data an iy 8is
previously was performed with the aid of such relatively primitive
mechanical aids as calculators an@ 53 de rules. Almost all meth d s were
univariate and one n i , the Analysis of Variance, domi
nated most | ibhsh The ﬁfsz‘. use of the computer was o
i thods. Then new meth-

d with a computer
algorithms. Two charac-
Is were a focus on
ral dimension.

1€ SETies anaiysw survival ana lysis, and
e becoming well known. A recent book,
s & Horn, 1991), provides

e proc edwiea and
these procedures, like time
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Overview: Time Series Analysis

Time series analysis is a statistical procedure appropriate for repeated
and equally spaced observations on a single subject or unit. Several texts
and recent papers provide good ﬂwoductions to this method (Box,
Jenkins, & Reinsel, 1994; Crosbie. 1993:; Glass, Wilson, & Gotiman,

1975; Velicer, 1994; Velicer & Colby, 1997, Wesi& Tepworth, 1991). A
practical advantage of the procedure 1at it is muhiy c;@m“in or
analyzing types of data available in settings where traditional methods
are not appropriate. A theoretical strength is that the method en*m asizes
the nature of the change process and is appropriate for assessing the
patiern of change over time.

Traditional between-groups statistical procedures cannot be employed
with this type of data because repeated observations on the same unit
cannot be ass

T

sumed to be independent. The presence of dependency may
aubS{w tially bi:zs a sza‘uswei test mat doest ztcum it mto account.
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i négms & R
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ries analysis has generated wid t for
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Applicability. It would be difficult to imagine any other type of statisti-
cal analysis that woul d be more ap”fﬁ opriate for i'i;s data. We have many
i athered at equa

intervals over a long
s0 any method
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482 Velicer and Plummer

These correlations raise the question of whether we have three
eparate constructs or three measures of one construct. Since the
reported correlations are at the maximum that could be expected based
on the reported reliability {ﬂ)lmwnw the well-known correction for
attenuation }ocm:} it would seem mOTe reaso onable to view these as three
measures of a si ;gle construct and, therefore, perform one analysis on
the cross-lagged correlations uem/ewz hie two total ac‘gres This, unfor-
aunately, means that the consistency of the pattern of results across the
is considerably less zmpressw F@r future studies, greater
ix depegdez ce might be achieved by having each measure produced by
an independent set of raters. This would avoid EE ¢ possibility of cross-

variable ¢ -zt&llﬁﬁ&ti@ﬁ.
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Mode! identification. odel iden
fem in time series an 1ysxs thi

with Lhﬁ accuracy and reliabili
circumstances (Velicer & H
available is ad ec;'uaxe here,
aescnbed Seve
sures but no und

Two different
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1985, 1990). To some extent, this is illustrated by the similarity between
the tirst-differenced and prewhitened analysis (see Table 1, Simonton,

he other approach to model identification is to identify and attempt

? +Ih
o interpret Li*e model, assuming that this will provide information about
21 1m r“ L
the b . That

asic pro ess dﬂﬂf’ﬁ}} 1g the data (see Velicer & Colby, 1997)

imonton (1998) paper, but should have been
considered. The most disturbing aspect of the data is that all variables
fequ_iz‘ed differencing. This means that none of the six series are stable.

While this cally by differencing, it would be of

interest to t { this problem
One po ] erating task, since the data were
presented hronological order. The ratings of one month ce‘f"id;ﬂ there-
fore, ‘uc easi flu by i f‘atézhg for the preceding months. This
ontamination could be viewed as temporal com%‘;&minaﬁon. In
ds, téi instability might b@ in the rating task and not actually

I ne

pvesmt n the observed events. On
~ ta 3

the months presented

“OBPPI toeachrs

solution to this pi@bi@i’? would be to

pairwise cros
measures and €2
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distinct overall factors of health and stress, although obtaining a two-
ed .

factor solution would have provided more support for this claim
Applications of dynamic factor analysis will be most successful when

the initial data f‘oiaem on anticipate ";is typ@ of analysis. If multiple
. . from

zab es.
ég have been eva
how to concepit

elatent var

et

). at
and a hiera :hw‘m qzodcl (‘s,
f siress and a second-@;‘clsr nt variable representing

Q

yressive paper that applied an inno-

e 3t
-studied
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