« Histoarams and empirica] PdF

Given a set of observations {9(4,%2,---,%'4},

an nterval T which contains all Ehe o‘osef\/atfon_‘;/
g - 19 I

and Far{:abon {—Lj }\jm\ of L (l.e.J_g I,=1

I.nT, =g hC/L':#J)' 3 histojfém 1S asfs’;hfcal

rg,?mse.nl:abion of Lhe number of abservations

Fall.‘nS in each interval I,

ExAMPLE

Consider the observations {0.2,4.4, 16,21, 28, 3.6}
and Ehe int?_'('\/6|5‘. I4= [O, 4-5),.]:2: [’1.5) 3.0)' I:,:[?:.O, 4.5).
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Now, assume that HqNe, ..., Ny Ve fndgFendent
observations of Ehe continuous randowm veviable X.

An estimate of p(XG,I:,) i5 obtained as :
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On the other hand,
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then we con approximate. the integral jI- %x(%)o(%
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(are,a below Ehe black curve) wiklh the area of Ehe

\feréhsle, with basis A, and ‘neis‘nt »%x (CJ) I
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Hence,'.
Nixe A\
(;Im = P(XeI) > P(XeI;) :£ INCIORY NN
AA -~ N(XEIJ) J
='-> 'gx(CJ)AJ = N
- Nxer) Estimate of the pdf of X

=> g (CJ) N A; T — of Ehe Po\'n‘t .

The es timated values of %x (ca), -..,.gx(cJ) can be Finally
interPolated to Seﬂemte the e\mP{(‘\'cal PdF of X.



ExAmMpLE

We conaider data sets of N=250 Nz 5000 and N=100000
fndepende,nt obse(\/ab(ows o{: ’;\ne Wandowm \/an'abie
4 —
X ~ EXP(X) . where A=0.85.

For each debaset we represent Ehe emp{rfcal pdf with s
bar P)Ot, where Ehe bav \flefS\n’c is bhe estimated velue of Lhe PdF

of X atbthe center of the aneSPandirB interval,
We 150 represent the Etrue pdf (red cur ve).
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N =100000
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Very g0od approximation
with small &5 and large

nVMbef of 5amp\es_

ExAMeLE

Dats set of N=278 interarrival times of customers
st the Chicago branch of the Foskter Bank. .

6 Dataset of interarrival times

5F

E=S
T

Time [min]
w

]

i

Ll

50 100 150 200 250
Samples

Randowm veriable X = intevarnval Eime

As before, we (ePfesan Ehe e,mP{rfcal Pd'F of X
with a bar P)ob.



Tn thig case K we don't have the Erve Pd £

Fora comparison, we Plot the pdf of & vendom veriable
A
Z~Exp(3)
where X\ is the inverse, of the mean value of the data set

/IT Y 1.1458419 win =) A 0.8665 min

From Ehis visual comparison, 1€ connot be excluded that

Ehe daka Set was drewn From an exPO\/)e,nt:'a] d{st(l'but:'on,

ReEMARK

Tn meny real apph-cat\'onsl Lhe arrivesl process s

well aPProxtMated byé Forsson F»/’ocess_



ExAMPLE

The Flgu(e, shows the evnpm'cal Po\F For Ehe

wind power data seb.

Empirical pdf of wind power data
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power [pu]

Tt 15 apperent in this case that the data were not
Sene\rabe& by an ex))onenb\'al distribution (see the
tail on the f\Shb).

=> Hi'stoﬂﬁsm- like. VEPfGSP,ntat\'ons of Lhe emP;h'ca) P(H:
can be used for a ciufck, Pre,h'm'nary analysis of the

dabte d rgbr ‘bution.



