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Abstract. We analyze the constituents stocks of the well known Standard & Poor's 100 index (S&PIOO) that are traded 
in the NYSE and NASDAQ markets. We observe the data collapse of the histogram of the S&PlOO index fluctuations to 
the universal non-parametric Bramwell-Holdsworth-Pinton (BHP) distribution. Since the BHP probability density function 
appears in several other dissimilar phenomena, our result reveals an universal feature of the stock exchange markets. 
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INTRODUCTION 

The first paper relating statistical laws in physics and in Social Sciences was written by the itafian physicist Ettore 
Majorana [17]. In the paper, Majorana states that the formal analogy between the statistical laws of physics and the 
ones of social sciences credited the opinion that human facts also undergo a rigid determinism. It is well known that 
the fluctuations in a global measure of systems with a many body system are often assumed to be of a Gaussian form 
about the mean value [7]. This assumption is generally true if the system in question can be divided into statistically 
independent microscopic or mesoscopic elements [14], via the central limit theorem. However, in systems with many 
interacting constituents there is no reason to expect the central limit theorem to apply. Bak, Tang and Wiesenfeld [4] 
proposed the hypothesis that under very general conditions non-equilibrium systems consisting of many interacting 
constituents may exhibit universal behavior occurring naturally. 

Our object of analysis is the famous S&.P 100 stock index. From a statistical physics point of view, one can think that 
the stock prices and indexes form a non-equilibrium system with interacting constituents (see [13], [16] and [21]). We 
discover the data collapse of the histogram of the normafized re-scaled S&P 100 index to the universal non-parametric 
BramweU-Holdsworth-Pinton (BHP) [1] distribution. 

THE UNIVERSAL NON-PARAMETRIC BHP PDF 

The universal nonparametric BHP pdf was discovered by Bramwell, Holdsworth and Pinton [1]. The universal non-
parametric BHP pdf is the pdf of the fluctuations of the total magnetization, in the strong coupling (low temperature) 
regime for a two-dimensional spin model (2dXY), using the spin wave approximation. The magnetization distribu­
tion, that they found, is named, after them, the Bramwell-Holdsworth-Pinton (BHP) distribution. The BHP probability 
density function (pdf) is given by 

/'(M) 
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where the {^k}]^=i are the eigenvalues, as determined in [3], of the adjacency matrix. It follows, from the formula of 
the BHP pdf, that the asymptotic values for large deviations, below and above the mean, are exponential and double 
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exponential, respectively (in this article, we use the approximation of the BHP pdf obtained by taking L = 10 and 
Â  = L^ in equation (1)). As we can see, the BHP distribution does not have any parameter (except the mean that 
is normalize to 0 and the standard deviation that is normalized to 1) and it is universal, in the sense that appears in 
several physical phenomena. For instance, the universal nonparametric BHP distribution is a good model to explain 
the fluctuations of order parameters in theoretical examples such as, models of self-organized criticahty, equilibrium 
critical behavior, percolation phenomena (see [1]), the Sneppen model (see [1] and [5]), and auto-ignition fire models 
(see [22]). The universal nonparametric BHP distribution is, also, an explanatory model for fluctuations of several 
phenomenon such as width power in steady state systems (see Bramwell et al. [1]), rivers height and flow (see 
BramweU et al. [2], Gongalves et al. [12] and Dahlstedt and Jensen [6]), Plasma density and electrostatic turbulent 
fluxes measured at the scrape-off layer of the Alcator C-Mod tokamak (see Milligen [19]), Wolf's sunspot numbers 
(see Gongalves, Pinto and StoUenwerk [10]) and the Standard & Poor's S&PIOO re-scaled stock index and the re-scaled 
daily returns of its constituent stocks (see Gongalves and Pinto[9]). 

THE DATA COLLAPSE OF THE S&PlOO INDEX RE-SCALED DAILY RETURNS 

The S&P 100 index is a subset of the S&P 500 and it is comprised of 100 leading U.S. stocks with exchange-listed 
options. The constituents of the S&P 100 represent about 57% of the market capitalization of the S&P 500. The stocks 
in the S&P 100 are generaUy among the largest companies in the S&P 500. In [9], it is discovered the data coUapse of 
the fluctuations of the daily returns of stock prices in the S&PlOO index to the BHP pdf that we pass to describe. We 
wiU focus our analysis on the relative first difference of a re-scaling of the index. The time series S&P{t) to investigate 
in our analysis is the S&P 100 index from January of 1987 to September of 2008. Following [9], let the re-scaled time 
series S&LPr{t) of of the S&PlOO index be S&LPr{t) = {S&LP{t)fl'^. Let S&LP^ be the sample mean and S&LPO be the 
sample standard deviation of the re-scaled S&PlOO index S&Pr{t). In [9] is defined the normalized re-scaled S&PlOO 
index by 

S&Prit)-S&P^ 
S&P„rit) = 

S&P„ 

In Figure 1, we show the histogram of the normalized re-scaled S&PlOO index S&P„r{t) with the BHP pdf on top. 
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FIGURE 1. Histogram, in the semi-log scale, of the normalized re-scaled S&PlOO index S&P„r{t) with the BHP pdf on top. 

The Kohnogorov-Smimov (KS) test is a weU know non-parametric test of equality of one-dimensional probabifity 
distributions used to compare a sample with a reference probabifity disfi^ibution. The Kolmogorov Smimov statistic 
quantifies a distance between the empirical cumulative distribution function (cdf) of the sample and the cumulative 
disfi-ibution function of the reference distribution. The nuU distribution of this statistic is calculated under the null 
hypothesis that the sample is drawn from the reference disfi^ibution. The observed KS statistic for the normalized 



re-scaled S&PlOO index S&P„r{t) gave a p-value of 0.010441 which is close to the limit value for the conventional 
criteria for statistical significance (.001 - .05). 

CONCLUSIONS 

We observe the data collapse of the histogram of the normahzed re-scaled S&PlOO index S&Pnr{t) to the universal 
non-parametric BHP pdf. Since the BHP probability density function appears in several other dissimilar phenomena, 
our results revealed an universal feature of the stock exchange markets. 
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