ze'rna[ Hamann -1 - 4/26/2023

Stratoven

-OB]ECT AND MATERIAL FIGENFUNCTIONS - Cond'd,

‘La?lacca'n ec} fuwcz’uous Our goal s z‘o use sz.la.z‘[:zlza;[ c/zq-

'neu'ral ne works

'raci-ew.':z/c’cx 2{0 Q a/z.:crezée ’r‘e/'are-

.Seuzta'f[on o'F z(/'e 'nu'n—;éer.f /V' ana( a:.ro:;.'afe;/ znz(&'val,r

[(/() ?d'l) 7:01« e %/)Z‘C”!J// we asfuym,e n zlée 7‘0 /[aw.».j/
tba z‘ Zhece intervals haye Zhe same wielt) , ¢ 2.
((A).;.,"I(() ) =A== 4 = Con:*ah{’. M::-.zj /10 ?“ithPrVaLr
for Zhe /)ér'LLJZliohi'hj of [0, I]/ the R:-values are ;()o=0)
(/? ‘//0/ X) 10/ /27/0 = ). The Co'm/oazle/ .SZZQZL[JZ/[caZ cha -

Yacteristdics = Mmean ) Varilance

/ .S/{ewfne:.r and karioJ[S"‘

Can ée Lc.reo{ 2[6 O(E‘Lter'm,:fhe whe#;er zzo &uéa/iyio/e/.s/:/izz

‘1_?057,{' Jezé oY ’hozé, We L’n’é’-f[} Yeview Zléefc C[mrac{e-
””t'-S'LLL'c_S 7Eov de cCasSe o‘)e d[vae't.Ze a{;.rzl'VZéuzézow\ o/afa
[”/t[.;‘zzog_yqo,, o(a-éq 7[>ov Coh:zlé%%‘wtclfll éi‘n.s‘u). We con~-

C:? '.'EN#':ZO ecolowl a .rzfm/o/e exam«/)/e 40 calculate

: &= the meeded o entds anc desived

®

: § f 2 ' a[e'rZVezl .S'qu-[Z.n‘[ca[ C/7afac'£e’n'.ft‘£c\f

-4 ® . ® ? (ZE'Fi' -FJ?u're), Tl)e Traw Mmoments ave:
() 15| 35| s | ) 4

rT i My = Yo Tpeo 75 = e Side Mibs

= 3o Sthe Mo "/lo=6,, =%, (350"'55 + 35 +2b,+114,)
l I I l ' =l/2° (7.’%_,,, _+3 "*2""’1 )
bLin woa/fu"nzz.rb', |
i = Vooo ([ I+ 15+15+14+9)

{=0...4
? = Gl/lao = 3‘/100 = O. 3’

My = Yag S0 Hiby' =lag (962+5L3+30 v 2450+ 18,7)
= Y20 Yoo (9 + 5-3%+3-5%42:7%+1-9%)= Y, (9+45¢75+98+81)
2309/2000 = ‘511/’000 =0, IS4




\ge‘r'no{ Ham anas =il A 4/28/2023

Sf?q llo vaanr

mOBTZICT AND MATERIAL FIGENFUNCTIONS =~ Cond'd.

.LQ?ZQCLQQ\ ec E'nf«mcizotn: M3 = 20 E /V 6 ? = '/_20 {7503'*,,,"’ 1443}
amcdd mevral nedworks:.
B Ml el /q+5‘z7+3-/25‘+z. 343+729)

= '/20000 1934 = 767/0“0 =0.0947
N‘f = ,Z° 2 N} é} '/20 ( qéolf i 16 9} =l/zaoooo(7+5:3/+...+ /'74)
= U onnden [T+ 405+ 1875 +482024 456 1) =284 000t =555

/200000 /0000-0'0‘826

The raw momendt M, is ) e meas . $y /oerfprfm;n; " ean

Subtvaction amdd perforwcwj Zhe scome c«s'm/ouf&l/c‘ou.r
again "about the mean'" — ome ocbtains Zhe momeats
afley mean Juéévacz‘um ;é/,e? ave ¢

my = o B0 Nyl =M) = % 3,0, (Kb -Hi-M) = M=M= O

= Ml-M,z-.— 0.154-0.096/=0.0579

—
- iy 2t

R |
Thle smondent Mg iis the wariamece, The Square SikaigH
of it is the stamolavd deviadion s ,cie, s=\Nmy .
|5 ounr exafm/z/e, we obtain S=0.240624, 7'_u*rz‘éerl
my=...= Mz -3MH, +2M° = 0.013062

my = = MoLl=1FM M +EM, M -3M% = 0,00944277

®a

.By ;De'rfor'mu)z? EVision é} ZLAQ S{Qholaro/ deviation S and
?erqfor%un} {/le Samn € Co'mlou{a-[;oh 5 ‘ymh one aézlamf

14/19 Szld’k a(aro[‘zep( %oheo,{.f fét?; are <
@,'—- ‘/JOZJONJ (A MI)/S -‘/5' ¢ BHIEBL 0

ez = .. % my /57 "””z/"’"z = I
@z =...= ma)s?® = 0.013062/0.0139321%405=0.93T5443§
Q4

"

= = my [my =0,00944277] 0.00335241=2,81671}




Bernd Hamann -13- 4)29)2023

Stratovan

- 03;}_‘(7' AND MATERIAL FIGCENFUNCTIONS = Cond’d.

o é_aPZacian ec ﬂfuwcﬂous The standar dized mmomen? Q3 s
I andd mneural'metworkst...
e

the skewness. One can define

three cases: (<) @a=0 Symmezln'cal cq_re,;(i,i)a_3<0.'

9_1_9} azliveZJ skewed case; (:iic) a3>0-'/’:>os{ﬁvei} skewed case,
The value ayg=3 is the value of kurtosis. One can

é’h?.le’rfYEZL Zhe huvtosis value as Lollows: a‘,_-3<(>) O:
the ”?ea/me.r_r”/_"peakec/hes:" is less (move)ZhanZhat

U]

7
of a " mormal cuvve.

= The midan y Yardance, skewness and hurtosis

values ave Zhe main SAﬂﬁB chevdederisticls.

1

|
'F(XJ # Omne can alse view such 544,0(3 cha-

T racteristics! of a given Aiserete

sa'mP/e se {x;}::: Zhe context

1 ; —>
| %3 X O-F .Sa’}‘nf/ih? and ’}’QCO%J‘L{YMCthZ_/-

I a function £ex), see left -fiijuves-
‘F‘x’ 3 AZZ fu-nczl-c'an: are *razllver".sz-mf,[e‘;-
fée; are A;J'ecﬁ'yel andd 2he last two

0+ L L - fumnctionsr could /'Dolze'h?lidzi; be cumm-

X
{x;} Lative clistrcbution fumc-z‘zop._c. Hé“fé’/
z(/,e fufnczl[o'n ftx) Aa! éc’e‘h fion/o/ec(
1\ u ‘ -on 'F: 4’/51 j=0---6, yt'CZp/inj zlée GSso~
: cia-lec[_xj-v«z e, [TAL sods Ix:] chn
Ae Ll‘hﬂ{€f,r{oao{ —1‘02 e{lyey W-'fll 22'491-1’

'meanl variamce, Sl{ewneu andd /(wrzLogif

velees — as L’fh;)u_f 7[)07 & reéconsdruction

o006

methsd Zo jenera,zle approximations of £




Bernel Hamanmn sl fl i 5/1/2023

S{va*o van

-OB;{ECT AND MATERIAL ZIGENFUNCTIONS — Con'el.

* _L_gf]acia'n ec eﬁfu-ncz‘c’ons OIVofe, @Zsf'riéullion,; = Momeénts —

a'na[ %eaTaT 'ﬁé\vov‘ts:.u
‘Recoﬁ;zl'vuc-}lon 2 [ s a {}acf

dhat dhe univaviate distributions[p robability den-

/.
sEdS e L e cagel) 2o I'relaé:ve{}

¢

si'm/o_/_e _,Lpufnc-ézou_rl — (90 Zhe sense Zbat z‘l,ei camn

6?%8”1 ée Ia-ﬁf[cée;«:{li/ rhisdaledavsslod é;;cz small

’hu%éer oﬁ /)a"fﬂ%efer:} é.e.) ’knowe'nzls. 7'4[.( PRy zlme

for both discrete ancd continuous distvibutions , incli-
dem Azmm,zall ex;oowehlea[/ oo vamal aow of | Poidssor ols-
stoicbibdianis /VeverzllleZe.f.r] e appears 2hat Zbe recon -
stvuction of am "af/,nfrza{e Con‘![%uuui_;proéaéi/[-/;, wmodde/
—)fufncté[oa-,”-ﬁvo’h, a .ﬁ;h:ée/ discrede seld of observa —

ZLL'O'hS ) ?e‘herailec/ ex}oevzwewéaZZ} 6r Cow;:uzlaz’ioha/( )
cisilliie o/[ff"cu({ z‘a:/( z‘l;a{ freguh—e.r rore vecearch. (/?e—

Sea'rc[:_j)ué/c'cafioh.r CO”"!CEV'P:EO{ wzﬂ z‘é[.r 7econ.rz")—uc¥-£av,_

preblem, i e e c/[’h} reconsédructdior via 'momenf:, Cnclude:

® Lebaz, Cockx, Spévamdio and Morchain,” Reconsdvictson
of al distoibution from a Lfinide number of ifs MDwewzlsi_.’l‘.?Ols

° }o/)%] A%?elov, Oniciz] anid Thély e»:éw,”%cém’;ue; for Zhe re-
Constvruction of a distribution from a fincte mumber of cis
moments,  2007.

® Dang anc Xu,"Novel alyorithm for veconstruction of a
distyibution by fzzlzlzu? its forst-four statistical mements 2019,

I szzcally, 0% € assumes that an observed olisdvibution has an

uho/e'rly_l_:_?:} Cor:zlé'hueu.s ’moo[e[ o-;e a 5/>ec¢'7£“c ki'nc[ o‘)(‘fmoc{el,
. 'v-a'HzG‘r 'ékan Quowih}_ z‘/\e ’mocjez 'éype z‘o 59 Co*ns‘!‘-'ruc'[eo[ as weZZ.




BB Havidan -15- 5/3/2028

.Sf-raz.‘cva'n.

-OB}ECT AND MATERIAL EIGENFUNCTIONS - Cond'd,

®Laplaciam eigenfunctions For Co-mflezLe%e::, we lovze-f/} de-~
amol meuval networks: ...

scvcbe ZZAG_jE%EYQZP‘Tf’hCZf!_?
uudedym} zzée J:o-CaNeo/ /Vez‘loa[
of Moments (MOM) Ahatl cis ofdob

uSeo( 760)’ *Le %umeyicaz—a/:f'ro —

XV

X imation of (u_raaZ/J,} a smeall

'nuwée-r o-,f VA}ue: 'MeeoleJ 'Llo ”Co'».-
7152‘8“ Zhe ole-ﬁi'n:{[oh of’ o distvi-
bution -/»’uucztt'o’h o-{-’ c Sfec[f[c /(Z'nc[.

¢ U
[
XV

The-{igu're shketches a Sc"mlole \sa esario. (T exa'm/o/ej

12 1 i
Cm e A”how; a ])viorz Or /'Dos{u/a'ée: 'FDY él'eoye't‘c'cal rea-—

So’hs“ f/;azl ‘-zl LS amn ex;obhew-{-(ja]/d?/ o/ec’r&z:zhj a/i.szlr‘:'
b F,

bution fumction of the kind Lfix1=ce ARl 2L e

una/e-rfyc’nj Co‘n'éc'naou.r -fuw-cféoh O/Ezleyw;'n;nj Q3 GX}DE‘-

viomemta 11;, cbiserved discrete, finite sample set {x,;};:,,
The valies of Zhe Zhyvee 7:4rafme-£evs «, B and J lavel 2o lbe

determinec ) Le, approximated, via a sample set
{x. X with o L'O/eq]]} lez—n? /'Zao—(? e." The MOM works as

e =)

«Fonows: :F;v exa:'m?/e, 2@2‘ Us assiyme féa{’ z‘jne 70[7:21 z_zl're&

Mmoments of fex) y CQZ(GOZZ(,,AL n'no(/ltgl can be writlen
as funcdions of oo, fand ¥;ie, pr=4;0t,8,¥), =123
726’ -ﬁ‘hzz‘e sa'm/o/e .Se{- }'[eZa/s z‘lve 'mo'm@hl- Va?ue_s (a;:;,-ro-

x:.'%az‘ious)ﬁj =—T';2[:z, (X‘;)?) j=l,2,3. One assumes Zhat

/j}- =f;tz,5F), i€, iy s also defined viafy having Zhe

Qf/’*oxi‘maﬁous a,l‘Eam/ Y as T gum en?s, Solvbnj_z‘/ze Eguazlioh
5752.‘9’”1 /:4:‘-* 'P;'.'&'.,B—, ?’_‘)Fc* &, B and ¥ yc’elcls o, Band ¥ estimales.




