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1. Priestorovy median

Xi,...,X, - ndhodny vyber z
p-rozmerného rozdelenia s hustotou f.
Priestorovy median:

n
0= i X;—
arg&%; 1 X; — ||

Vypodet d - iteraény algoritmus z
¢lanku Vardi a Zhang (2000)

n=10,p=2
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1. Priestorovy median Asymptoticka kovarianéna matica

Asymptotickda kovarianéna matica priestorového
medianu
X € RP, oznaCme:
6 — teoreticky priestorovy median X,
UX) = x| X,
QUX) = | X|| 7 (L, — | x| 72 xx ),
A=E[Q(X-0)],
B=E[UX-0)UT(X-0)].

1/2¢h _ p\ ., —1pg-1
n'/2(0 — )~ N, (0,4 i}A )
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Ako odhadnut D - Bose a Chaudhuri (1993)

m data: Xi,.... X,
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Ako odhadnut D - Bose a Chaudhuri (1993)

m data: Xi,.... X,

m dve nezavislé skupiny {X;,i € S,} a °
{Xi,ie Sy} ¢
@ o o
B #(Sp) =k, a#(S5) =n—ky o © o
@

n=10,p=2,k, =5
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Ako odhadnut D - Bose a Chaudhuri (1993)

m data: Xi,.... X,

m dve nezavislé skupiny {X;,i € S,} a
{Xiie€ Sp}

B H(S,) = kn @ #(SS) = n—ky © )
m prva Cast - vyberovy median:

b, — i .
n argqggﬁ;,leXz &l
ZESn
n=10,p=2,k, =5
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1. Priestorovy median Bose-Chaudhuri

Ako odhadnut D - Bose a Chaudhuri (1993)

m druh3 ¢ast dat - matice A a B:
Ay, = 25 Diese QX )

By, = 52 Yiese U(Xi=0r,) UT (Xi = 0y,)

n

m asymptoticka kovarian¢na matica:
Dy, = A ' By, Ap!

n=10,p=2,k, =5
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1. Priestorovy median Ciel
Ciel

Bose a Chaudhuri (1993): ,.... This leaves us with a wide range of
choices for k. ... However, we have not tried to dig deeper into this
matter...”

Podmienky na k,:
Bk, e{l,...,n—1}
B lim, oo 22 £ 0@ limy oo (1 —52) £0

najst £ - t. j. k, minimalizujuce vzdialenost matic D a f?kn
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1. Priestorovy median Vysledky

Standardizované normalne rozdelenie, p=3,n=140

T T T T
5 6 7 8 9 10 12 14 16 18 20 22 24
k

T4o(k) odhad pre normovanu stredni vzdialenost medzi D a jej
odhadom Dy, pri n = 40 vypogitany zo simulacii
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H A *
Rozptyl optimalneho £

2.0

T40(k)
15

1.0

Simulacia zopakovana 5-krat

Katarina Burclova a Jan Somorcik Metédy odhadovania kovari ej matice priestorového medianu



Vplyv rozsahu suboru n
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Ns3(0,1I3), pomer k) /n klesa s n
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Zhrnutie 1. Priestorovy median

m Optimalna volba parametra &, je priblizne 15-30% z celkového
poctu dat

m k) /n klesé s rasticim rozsahom suboru n

m Podobné vysledky aj pre:

m normalne rozdelenie s inou kovarian¢nou maticou (diagonalna,
vSeobecna)
m viacrozmerné t-rozdelenie

m pri Cauchyho rozdeleni & > 30%-n
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2. Hodges-Lehmannov priestorovy median

o

Xi,...,X, - ndhodny vyber z

p-rozmerného rozdelenia s hustotou f. °
Hodges-Lehmannov priestorovy R
median:
(o]
o]
" : X; + X; %
¢ =arg féi& -9 ° i o °
Q
n=10,p=2
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2. Hodges-Lehmannov priestorovy median

o

Xi,..., X, - nahodny vyber z o
p-rozmerného rozdelenia s hustotou f. o o °
Hodges-Lehmannov priestorovy e 1 4 oa
median: © °0 o
° o Oo<> A o
X; +X oo © O% % % °
. s %
= arg min o (o]
V= g¢€R ¢H ° %o cbo Ooo % °
Q
n=10,p=2
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2. Hodges-Lehmannov priestorovy median

o
Xi,...,X, - ndhodny vyber z
p-rozmerného rozdelenia s hustotou f.
Hodges-Lehmannov priestorovy
median:

X; +X

) — arg min
p g¢€R

|

n=10,p=2
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2. Hodges-Lehmannov priestorovy median Asymptoticka kovarianéna matica

Asymptoticka kovarian¢na matica
Hodges-Lehmannovho priestorového medianu

X1 X2 X3 € RP, oznaéme:
1) —teoreticky Hodges-Lehmannov priestorovy median X,
X'+ X2
c=rlo(==)]

1 2
porlo () o ()

/200 _ i\ —1 -1
n /= ( =)~ Np(0,4C 50 )
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2. Hodges-Lehmannov priestorovy median Bose-Chaudhuri

Ako odhadnut D - Bose a Chaudhuri (1993)

m data: X1,..., X,

n=10,p=2
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2. Hodges-Lehmannov priestorovy median

Bose-Chaudhuri

Ako odhadnut D - Bose a Chaudhuri (1993)

m data: X1,..., X,

m dve nezavislé skupiny
{Xs,ie Sp}a{X;,ie St}

u #(Sn) =kya #(Sﬁ) =n—k,

Katarina Burclova a Jan Somoréik

n=10,p=2,k, =5
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2. Hodges-Lehmannov priestorovy median

Ako odhadnut D - Bose a Chaudhuri (1993)

m data: X1,..., X,

m dve nezavislé skupiny
{Xs,ie Sp}a{X;,ie St}

u #(Sn) =kya #(Sﬁ) =n—k,

m prva ¢ast - vyberovy median:
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Bose-Chaudhuri
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n=10,p=2,k, =5
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2. Hodges-Lehmannov priestorovy median

Ako odhadnut D - Bose a Chaudhuri (1993)

m data: X1,..., X,

m dve nezavislé skupiny
{Xs,ie Sp}a{X;,ie St}

u #(Sn) =kya #(Sﬁ) =n—k,

m prva ¢ast - vyberovy median:
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Bose-Chaudhuri

(o] o Y

n=10,p=2,k, =5
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2. Hodges-Lehmannov priestorovy median Bose-Chaudhuri

Ako odhadnut D - Bose a Chaudhuri (1993)

m druhda cast dat - matice C' a D:

X;+X: -
A Q _Zr]_wkn
Cro= 2 (=) (n—kn—1) e
i,jESE
i#£]
[ ]
Dkn: @
X+ X N X+ X ~
U( ==~ UT<—jrl—’1’kn ¢
_ _Z . =) (ke —1) (n—Fn—2) °
i,5,l€S,
il o o ° ¢

m asymptoticka kovarianéna matica:

Dy, =4C, ' Dy, C; !
n=10,p=2,k, =5
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2. Hodges-Lehmannov priestorovy median Bose-Chaudhuri

Ako odhadnut D - Bose a Chaudhuri (1993)

m druhda cast dat - matice C' a D:

Xi4+X: -
A Q| =L,
Chp = 22 n—Fn) (n—Fn—1) P
i,jESE
i#£]
Dy, =
X;+X; - Xi+X .
U{ ==L, UT<—rJ Lt
iAjEIF

m asymptoticka kovarianéna matica:

Dy, =4C, ' Dy, C; !
n=10,p=2,k, =5

Katarina Burclova a Jan Somorcik Metddy odhadovania kovarianénej matice priestorového medianu



2. Hodges-Lehmannov priestorovy median Vysledky

Rozptyl optimalneho £

Ta0(k)

N3(0,13), Tuo(k) konvexné = existuju kj,
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Vplyv rozsahu suboru n
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N3(0,13), k: nezavisi od n
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Zhrnutie 2. Hodges-Lehmannov priestorovy median

m Optimalna volba parametra &, je priblizne 40-50% z celkového
poCtu dat

m Podobné vysledky aj pre:

m normalne rozdelenie s inou kovarianénou maticou (diagonalna,
vSeobecna)
m viacrozmerné t-rozdelenie

m pri Cauchyho rozdeleni & > 50%-n
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3. Porovnanie s d’alsimi metédami odhadu

m Resamplingové metddy:

Bootstrap
Jackknife

m Metody zalozené na maticiach A a B (resp. C' a D):

Bose-Chaudhuri (1993)
Plug-In odhad

Porovnat met6dy z hfadiska vypoctovej zlozZitosti a presnosti
vysledného odhadu.
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3.Porovnanie s dal§imi metédami odhadu Priestorovy median

Priestorovy median

B n=40
O n=600

60

%
20 30 40 50

10

Bootstrap Jackknife ~ Bose-Chaudhuri Plug-In

Uspesnost jednotlivych metdd.
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3.Porovnanie s dal§imi metédami odhadu Hodges-Lehmannov median

Hodges-Lehmannov median

B n=40
0O n=70

50
I

%
30

20

10

| -

Bootstrap Jackknife ~ Bose-Chaudhuri Plug-In

Uspesnost jednotlivych metdd.
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Zhrnutie 3. Porovnanie s d'alSimi metodami odhadu

Na odhad asymptotickej kovarianénej matice:

Priestorového medianu pouzit

m pri malom n bootstrap
m pri vefkom n ¢asovo nenarocny Plug-In alebo Bose-Chaudhuri

Hodges-Lehmannovho priestorového medianu pouzit
m Plug-In
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Dakujem za pozornost.
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