
 
  

In contrast to the more commonly known 
mathematical fractals (e.g. the Serpinski Gasket, the 
Koch Snowflake), so-called “natural” fractals  (e.g. 
coastlines, see left; clouds) have self-similarity of a 
less-rigidly defined type. These can be found in 
patterns over time as well as space (e.g. heartbeats, 
earthquakes). Fractals exhibit self-similarity and, as 
such, analyzing  only one section of data can inform 
our understanding of the whole. Detrended 
Fluctuation Analysis or DFA (see Peng, Havlin, 
Stanley, & Goldberger, 1995), produces a Hurst 
Exponent (H), which is a measure of a series’ 
fractality. Differing values of H has implications for 
the structure of the time series (figure 1). 
 

 Participants played an instance (a 
closed off area of the game) with four 
expert confederates the participant 
believed were other participants of varying 
skill levels. The participant played the Tank 
(figure 2). Every 20 minutes, all players 
filled out a survey. All dependent measures 
are broken into the same intervals.  
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 There are as many definitions for success as there are research papers on the 
topic. Part of the problem is that success is entirely environment- and intention-
dependent, and must be studied in this way. Similarly, candidate causes for success 
are no less diverse; however, we submit that it might be possible to study cause in 
an environment- and intention-independent way and thus provide a more general 
cause for success, broadly defined. 

 Our argument is that success, broadly construed, can be predicted using 
fractal fit. While this seems to be true for our measures of social success, this is not 
the case for the more objective measures. That being said, behavior can be 
measured using fractal methods in almost any context where that behavior is 
happening over time. Thus, fractality is a context-free measurement.  
 This research would benefit from more participants, but we also believe a 
follow-up study using less-controlled circumstances is warranted. It is possible that 
our confederates were so good at the game that they were able to compensate for 
the shortcomings of the participant, which would explain our lack of findings in the 
objective measures. 

 Recent investigations have shown that the perception of nested events is 
structured fractally (Blau, 2011). Fractality also characterizes  
depictions of events, e.g. the editing of professional films (Cutting 
 De Long & Nothelfer, 2010). The current research rests on three empirical facts:  
When watching movies, perceivers will match the structure of the 
 movie’s editing (Blau, Petrusz,  & Carello, 2013). When  
presented with a novel structure, participants will  
gradually adjust their viewing to match (Blau, 2011).  
And some participants are closer, and/or faster to adjust 
 than others, that is, they exhibit a better fit. 
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White Noise Brown Noise 
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H = 0.5 H = 1.0 
Figure 1: When 0.5 < H < 1.0, a time series is fractal, persistent and is called “Pink Noise”, when H < 0.5, it is still fractal and pink, 
but anti-persistent. For H > 1.0,the time series exhibits strong long-range correlations, and is called “Brown Noise”. When H = 0.5, 
the time series is random and is called “White Noise”. 

Pink Noise 
(anti-persistent) 

METHOD 
Participants 

 Participants were selected based on a pre-screening questionnaire assessing 
their experience with World of Warcraft. Seven "experienced“ and eight 
"inexperienced" players  participated, provided informed consent in accordance with 
the Purchase College IRB’s regulations for studies with human participants. 
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Survival of the “fittest” 

 Survival of the fittest is the notion those 
organisms that are the most fit to their environment 
will be the most successful in that environment. 
Though typically assessed in terms of generations -- 
that is, the capability of species to survive through 
adaptation in an ever-changing environment (Van 
Valen, 1973) – on a smaller scale, an individual 
organism must continually adapt their behavior to fit 
their environment.  

 Given this, how well a person fits the environment can, in theory, be used to 
predict their performance in that environment. The question remains how to 
measure that fit, particularly, given our goal, in an environment- and intention-
independent way. Recent research (Blau, 2011) has suggested we should look to 
fractals.  

 For the purposes of our research, we wanted an environment with a clear 
success metric that is easily replicated across participants. One option is to eschew 
real-life environments for surrogate environments. Blau, et al. (2013) used movies,  
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which present the exact same sequence of 
events each time, but have no measure of 
success.  
         For our purposes, we chose the 
immersive video game, World of Warcraft, 
because it is controllable, objectively 
measurable, and with well-defined measures 
of success.  Also, unlike movies, it allows 
participants to alter their environment.  

  

Materials, Design, and Procedure 

Figure 2: A typical group has five players: a tank, a healer, and 3 
damage doers (DPS). The tank is responsible for making enemies 
attack him instead of the other players in the group, as well as 
leadership of the group. The healer is responsible for keeping 
players alive and DPS destroy enemies. 

        Fractal fit: DFA was run on the inter-action-intervals of the participant, the 
confederates, and the NPCs, yielding six Hs for each twenty minute interval.  
        Success: Objective measures: player’s damage done to enemies per second 
(DPS), damage taken by players per second (DTS), number of player deaths, NPC 
death rate, and total time. Subjective measures: survey responses, chat logs coded for 
positive, negative, neutral, inquisitive and Game Speak.  Game speak is a jargon 
specific to the gamer community (Chen, 2009). After completing the instance, 
participants also completed the Five Big Personality Inventory and the Bartle Test of 
Gamer Psychology (on GamerDNA, 1996). 
 

Figure 3: Fractal fit. (top) The “good-game-fit” 
and “bad-game-fit” groups differed significantly 
in their average deviation from the game. 
(bottom) The “good-group-fit” and “bad-group-
fit” participants differed significantly in their 
average deviation from the confederates. 
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 Only one objective measure of success, the 
rate at which the players died, differed based on 

 Increasing fit to the 
group increased many 
social measures of success. 
When the participant had a 
good-group-fit, they were 
more comfortable ,  
F(4,59) = 10.721, p < .000, 
got along with the group 
better , F(4.59) = 9.566,  
p < .000, and enjoyed the 
game more F(4,59) = 2.784, 
p = .070.  Even the 
confederates felt more 
comfortable with those 
participants who had good-
group-fit, F(4,59) = 2.783, 
 p = .070. Moreover, when 
the participant had a good-
group-fit the conversation 
contained more positive 

Previous Research 

RESULTS 
 We defined two types of “fit”: the 
participant’s fit to the group, and the group’s fit to 
the environment. We then identified those who 
were “bad-fit” and “good-fit” for both (figure 3).  

Fit and Objective Success 
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Figure 4: The participant’ fit to the group has a 
significant impact on the number of times 
players die in-game. Higher fit results in fewer 
deaths. 

fit, however 
defined (figure 4). 
The good-group-fit 
groups died less 
often than those 
groups with bad-
group-fit, F(2,68) = 
3.119, p = .052 . 

Fit and Subjective Success 

Group Fit 

Figure 5: Increased fit to the group significantly increased a) the comfort level of the 
participant, b) how much they felt they were getting along with the group c) how 
much participants enjoyed the game d) the average number of positive participant 
utterances in a 20 minute block and e) the comfort level of the confederates.  
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with the number 
of player deaths, 
r(355) = .257, 
 p < .001, so the 
more often the 
group members 
died, the more 
Game Speak 
they used to 
communicate.  

Game Fit 

Figure 5: Average number of utterances in 20 minute blocks. Differences in fit to the game 
significantly predict differences in number of questions asked by the participant (top) and amount of 
game speak used by the group (bottom).  
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 The results for increasing fit to the game are less straightforward. Good-game-
fit participants did ask the fewest questions, F(4,59) = 3.284, p = .044, and had the 
highest number of game speak utterances, F(4,59) = 4.266, p = .01 (figure 5); 
however, the proportion of Game Speak used by players also correlated positively 

a) 

b) 

c) 

d) 

e) 

Bad Good Bad Good 

Bad Good Bad Good 

Bad Good 

comments, F(4,59) = 3.001, p = .057. 


