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The metric
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Market space
1. The N stock coordinates are computed from the 

distances. Embedding space dimension = N-1
2. Find the center of mass  R=Σ m(k) x(k) /  Σ m(k)
3. Find coordinates in the center of mass system

y(k) = x(k) - R
4.4. ConstructConstruct thethe inertialinertial tensor tensor TTijij ==ΣΣ m(km(k) ) yyii(k(k) ) yyjj(k(k))
5.5. FindFind thethe eigenvectorseigenvectors andand eigenvalueseigenvalues ofof T :  (T :  (λλii,e,eii))
6.6. Compare Compare withwith thethe samesame constructionconstruction for for permutedpermuted

datadata

1 - The Market Geometry





What is the number of dimensions of the manifold
containing the systematic components of all stocks ?

S&P500 S&P500 andand DowDow JonesJones, , dailydaily datadata

35 stocks, 10 years 70 stocks, 10 years
249 stocks, 33 years 253 stocks, 35 years
253 stocks, 22 years 424 stocks, 10 years

InIn allall cases:  cases:  6 dimensions are enough !

Geometria do Mercado Financeiro

TheThe systematicsystematic componentcomponent
isis containedcontained inin f f dimensionsdimensions << N<< N

DimensionsDimensions are are notnot necessarilynecessarily sectorssectors. . 
ImpactImpact onon thethe choicechoice ofof portfoliosportfolios

Effective dimensions
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OrderedOrdered andand normalizednormalized eigenvalueseigenvalues

λλ+(1+(1--λλ*)*)

λ : actual
λ* : random
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Shape changes in the market space

Shape and crises
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“Spherical” market
Typical in all projections 

for “surrogate data” or in  
“business-as-usual”

periods

During crises there is
distortion and reduction

of volume
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Structure index

After 1997 deviations
from sphericity become

more frequent.

What happened ?

λ : actual
λ’: random
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MarketMarket networksnetworks: : FromFrom a a fullyfully connectedconnected
networknetwork to a to a sparsesparse oneone

1. minimal spanning tree
2. LD

6 = smallest distance in 
R6 that guarantees the 
network connectivity

3. hierarchical clustering
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MarketMarket networksnetworks

The economic agents
are much more 
correlated during
market crises
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Another structure indexAnother structure index

Ratio of weak and 

strong links
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SynchronizationSynchronization
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Redes de MercadoMarket shape as a precursor of crises and indicator of return to normality

-- CharacterizingCharacterizing shapeshape::
-- Volume, Volume, asymmetryasymmetry andand tailstails
-- MardiaMardia’’ss SkewnessSkewness KK33 andand KurtosisKurtosis KK44

-- TheThe volume volume isis thethe productproduct ofof thethe firstfirst 6 6 eigenvaueseigenvaues
-- KK33 andand KK44 are are computedcomputed afterafter thethe dimensionsdimensions are are 

renormalizedrenormalized to to havehave thethe samesame volumevolume
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- From some of the cases studied so far it looks as if the 
shape of the market might provide some precursors of 
impending crises and would also be an indicator of when 
normality has returned.

- However this is just work in progress. More to come.

Redes de MercadoMarket shape as a precursor of crises and indicator of return to normality
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