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Edgeworth Expansion

Non-Gaussian pdf  =  Gaussian×(1+ deviation)



Edgeworth Expansion

Non-Gaussian pdf  =  Gaussian×(1+ deviation)

Deviation = cumulants S3 S4 S5 ....



Edgeworth Expansion

linear



Edgeworth Expansion

linear

quadratic



Edgeworth Expansion

linear

quadratic

general

[Petrov 1975]



‘Skewness’ and fNL



‘Kurtosis’ and gNL

[see Desjacques+Seljak]



 Q: If I know fNL, gNL , can I reconstruct 
the pdf ?
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No.
Moment problem has no solution



fNL, gNL 

Non-Gaussian pdf



• Assume S5, S6 etc = 0

• Use a truncated Edgeworth expansion - 
but downgrade statistical meaning of fNL, 
gNL 

fNL, gNL 

Non-Gaussian pdf



gNL and clusters



gNL and voids



Lower bound on gNL

see our proof, or Feller’s Probability



Lower bound on gNL

see our proof, or Feller’s Probability

[Desjacques & Seljak]

[Vielva & Sanz]



Work in progress: Bias



Conclusions

• Clarified   fNL, gNL        pdf   link via 
Edgeworth series.

• Easy-to-use formulae linking fNL, gNL to 
cumulants.

• Effects of gNL on cluster and void 
abundances.

• Look out for our follow-up papers.




