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The Gomplexity of Advice-Giving

Advice-giving about personal problems is a common form of human interaction.
However, an open question is whether there is an abstract and general logic that
explains how advice-giving works. In this study, we addressed this question from
the perspective of dynamical systems. We measured the nonlinear dynamics of
advice-giving by using recurrence quantification analysis. Analyzing 600 texts of
request for advice and the advice given, our results uncover a typical logic of
advice-giving, and suggest that advice-giving may be understood as a dynamic
manipulation of perspective-taking. © 2009 Wiley Periodicals, Inc. Complexity 15:
28-30, 2009
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rom the biblical Ahitophel to the modern advice columnist, advice-giving on

personal problems is one of the most common forms of human interaction.

Several strategies of advice-giving have been identified [1]. However, the big
question remains whether, beyond the particularities of the psychological and lin-
guistic techniques of advice-giving [1, 2] there is a general logic that explains how
advice-giving works. Here, we address this challenge through the perspective of
dynamical systems.

Advice-giving may be considered as a process of perspective-taking [3, 4] in
which the advisor moves between different perspectives (e.g., your perspective, his
perspective) to improve the advice-seeker’s awareness and understanding of her/
his situation. The dynamics of this process, which is clearly nonlinear, has never
been quantified. As the use of personal pronouns (e.g., ‘I,” ‘him,” and “they’) has
been shown to be indicative of perspective-taking even among toddlers [5, 6], we
analyzed advice-giving through dynamic patterns in the usage of personal pro-
nouns and hypothesized that different dynamic patterns would be found in the
advice and in the request for advice.

RECURRENCE QUANTIFICATION ANALYSIS

We measured the dynamics of advice-giving by using recurrence quantification
analysis (RQA), a relatively novel method of nonlinear data analysis for the investi-
gation of dynamical systems [7-9]. RQA is a method of nonlinear data analysis
which quantifies the number and duration of recurrences of states of a dynamical
system with several measures of complexity. A recurrence is defined as a case in
which the spatial distance between two points on the phase space trajectory is
below a given threshold. The main advantage of RQA is that it can provide useful
information even for short and nonstationary data (such as our pronouns series)
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where other methods fail. RQA is a
promising and powerful method of
data analysis although it has been sel-
dom used for the analysis of behav-
ioral data [8, 10, 11].

METHOD

Materials

Our data were gathered from three
major sites of advice-giving. The sites
were chosen to represent different
popular sites of advice-giving. The first
site  (http://www.loveadvice.com) is
managed by Dr. Tracy Cabot, a psy-
chologist, who sold over a million
copies of her advice books. The se-
cond site (http://www.wayneandtamara.
com), managed by Wayne and Tamara
Mitchell, began in April 1999 and
within 2 years appeared in newspapers
in more than a dozen countries. The
third site (http://www.advicegoddess.-
com) is managed by Amy Alkon, who
writes an advice column which is pub-
lished in more than 100 newspapers in
North America.

From each site we downloaded 100
pairs of a request for advice (Req.) and
advice given (Adv.). The data was col-
lected, respectively, to the publication
method of each site. In the first and
third sites, 100 pairs were drawn from
the most recent article backward by
publication order. In the second site
we used the advice index, which is
alphabetically organized, and ran-
domly sampled pairs from each entry
of the index.

Procedure

For each Req. and Adv., we constructed
a time-series comprised of the per-
sonal pronouns that appeared in the
text according to their order of appear-
ance. The pronouns were: I, we, you,
he, she, they, me, us, him, her, and
them. The sequences consisted of
unique integers, 1 for each of the 11
pronouns, which were presented as
found in the text. The threshold was
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set to 0 meaning that only identical
pronouns would recur with themselves
not others.

We analyzed each of the 600 time-
series through RQA by focusing on the
following measures [7, 8]: the probabil-
ity that pronouns recur in a time-series
(recurrence rate REC), the probability
that recurrent pronouns further recur
(determinism DET), how many times
the recurrent pronouns further recur
(LMAX), and the complexity of the
recurrent pronouns (entropy ENT).
Determinism is of special interest as it
may point to the underlying dynamics
of the system and whether it is peri-
odic, chaotic, or stochastic [8]. The
same is true for the LMAX that inver-
sely scales with the Lyapunov expo-
nent; the smaller the value of LMAX
the more “chaotic” is the behavior of
the series [8]. The ENT measure is a
measure of the signal’s complexity
based on Shannon’s information en-
tropy.

For the analysis, we used CRP Tool-
box 5.5 developed by Marwan [12] and
RQA Software 9.1 developed by Webber
[13]. As parameter for the analysis we
set the recurrence threshold = 0 (no
embedding for reconstruction of
higher dimensional system was per-
formed).

RESULTS

Figure 1 presents the averages of the
measures in Req. and Adv. across the
three corpuses.

On average, the measures were sig-
nificantly higher on the advice than on
the request for advice. By using the -
test for paired samples, the differences
were found statistically significant for
REC (¢ (278) = 11.10, P < 0.001), DET
(r (278) = 11.54, P < 0.001), LMAX (¢
(278) = 6.94, P < 0.001), and ENT (¢
(278) = 9.01 P < 0.001). Across cor-
puses, the average length of the series
was higher in the request for advice
(M = 28.33, SD = 15) than in the
advice (M = 23.66, SD = 8.66). This
finding further strengthens our results

and avoids a possible criticism that the

higher rates of
accepted as a result of longer series in
the advice. As the sequences were rela-
tively short and the number of pro-
nouns limited, comparing the recur-
rence variables to those produced
through randomized times series was

an irrelevant option.

recurrence were

DISCUSSION

Our analysis shows that beyond the
enormous variety of content and style,
patterns of perspective taking, as
measured through time-series of per-
sonal pronouns, were more regular,
deterministic and complex in the
advice than in the request for advice,
which presents a more ‘chaotic’
behavior. These results are far from
trivial because an opposite pattern
could have been expected. For exam-
ple, it is known that in emotionally
vulnerable situations people use of the
first person pronoun ‘I’ is higher [5].
Therefore, higher levels of the meas-
ures could have been expected in the
Req. because of the intensive use of
this pronoun.

Our results suggest that advice-giv-
ing has an interesting and nontrivial
dynamical aspect of manipulating per-
spective-taking. In other words, it has
an underlying and general nonlinear
dynamics in which the advisor is
manipulating the ‘chaotic’ perspective
of the advice-seeker by presenting him
to a more regular, albeit more complex
perspective on the turbulent situation
in which he/she is involved. This idea
may be further studied for better
understanding advice-giving and has
some interesting implications for the
future design of automatic advice-giv-
ing systems.

ACKNOWLEDGMENTS

The authors thank the anonymous
reviewer for his constructive com-
ments and J. Zbilut and C. L. Weber Jr.
for their support and advice.

COMPLEXITY 29



1000 A

5000 (L B

50007

+

Ll

[T

-

2007

Mean

]

004

0]
19007

Beq b Beg Ad e Req

REC DET LMAX ENT

A: Mean of REC and DET. B: Mean of LMAX and ENT. Confidence interval = 95%. White bars represent the request for advice (Req.) and the gray
bars the advice given (Ad.).

3

10.

11.

12.
1183,

REFERENCES
L.
2o

DeCapua, A.; Dunham, J.E Strategies in the discourse of advice. ] Pragmatics 1993, 20, 519-531.

Nucles, M.; Wittwer, J.; Renkel, A. Information about layperson’s knowledge supports experts in giving effective and efficient
online advice to layperson. ] Exp Psychol Appl 2005, 4, 219-236.

Bateson, D.C.; Early, S.; Salvarani, G. Perspective taking: Imagining how another feels versus imaging how you would feel. Pers
Soc Psychol Bull 1997, 23, 751-758.

. Keysar, B.; Barr, D.J.; Balin, J.A.; Brauner, J.S. Taking perspective in conversation: The role of mutual knowledge in comprehen-

sion. Psychol Sci 2000, 11, 32-38.

. Pennebaker, ].W.; Mehl, M.R.; Niederhoffer, K.G. Psychological aspects of natural language use: Our words, our selves. Annu Rev

Psychol 2003, 43, 547-577.

. Ricard, M.; Girouard, PC.; Decarie, T.G. Personal pronouns and perspective taking in toddlers. J Child Lang 1999, 697, 681-697.
. Marwan, N.; Romano, M.C.; Thiel, M.; Kurths, J. Recurrence plots for the analysis of complex systems. Phys Rep 2007, 438, 237—

329.

. Webber, C.L., Jr.; Zbilut, J.P.(2005).Recurrence quantification analysis of nonlinear dynamical systems. In: Tutorials in Contempo-

rary Nonlinear Methods for the Behavioral Sciences; Riley, M.A.,; Van Orden, G.C. Eds.; National Science Foundation: USA,
2005; pp 26-94.

. Zbilut, J.P; Webber, C.L., Jr. Recurrence quantification analysis: Introduction and historical context. Int J Bifurcat Chaos 2007,

10, 3477-3481.

Orsucci, E; Giuliani, A.; Webber, C., Jr. Zbilut. J.; Fonagy, P; Mazza, M. Combinatorics and synchronization in natural semiotics.
Physica 2005, 361, 665-676.

Richardson, D.C.; Dale, R. Looking to understand: The coupling between speakers’ and listeners’ eye movements and its rela-
tionship to discourse comprehension. Cognit Sci 2005, 29, 1045-1060.

Marwan, N. CRP Toolbox 5.2. Available at: http://tocsy.agnld.uni-potsdam.de/crp.php, 2007. Accessed on 18 November, 2008.
Webber C.L., Jr. RQA Software 9.1. Available at: http://homepages.luc.edu/~cwebber, 2005. Accessed on 18 November, 2008.

30

COMPLEXITY © 2009 Wiley Periodicals, Inc.
DOI 10.1002/cplx



