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Emilekezteto: Pearson-(korrelacios)-koefficiens

S, =InYi(t)—InYi(t — 1), (12.1)

o (S!S]> - (S!><S]> 199
ST — (5NSE — (5 e

Here Y; is the daily closure price of stock i at time ¢, and S; is the daily
change of the logarithm of the price of stock i. The angular brackets indicate
a time average over all the trading days within the investigated time period.
With this definition, the correlation coefficient p;; can assume values ranging
from —1 to 1, with three special values

0  uncorrelated changes in stock price, and (12.3]
—1 completely anticorrelated changes in stock price.

—

{ 1 completely correlated changes in stock price,
Pij =



A mai tema lényege

Miért hasznos a Pearson-koefficiens?

* Lehetové teszi egy olyan metrika meghatarozasat, amely megadja egy adott
portfolio részvényei kozotti relativ tavolsagot.

* A részvényarfolyamok idosoraban tarolt gazdasagi informaciok kinyerésére
szolgalé modszert kinal

—



Réeszvények kozotti ,tavolsagok”

A method of determining a distance between stocks i and j evolving in time
in a synchronous fashion is the following. Let us consider
< Si — (S
S; = (8 , (13.1)
V{82 — (8:)2

where §;, the logarithmic price difference of stock i, 1s given by Eq. (12.1).
Hence S; is the same variable subtracted from its mean, and divided by i1ts
standard deviation computed over a given time interval. Let us consider the
n records of S; present in the same time interval as the components S, of an
n-dimensional vector S..
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Részvenyek kozotti ,tavolsagok”

The Euclidean distance d;; between vectors S; and
S; 1s obtainable from the Pythagorean relation

d5; = ISi —=SjIIF = (S — Si)™. (13.2)
k=1

The vector S; has unit length because, from definition (13.1),

3 0 =1 (13.3)
k=1
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Részvenyek kozotti ,tavolsagok”

Hence Eq. (13.2) can be rewritten as

n

;= (87 + 85 —28u8u) = Z (13.4)
k=1 k=1

The sum on the right side of Eq. (13.4), > j_ I;(S),;U coincides with p;; (see
Eq. (12.2)). Hence Eq. (13.4) leads to (D. Sornette, private communication)

dij = 1/2(1 — py). (135)

—



Részvenyek kozotti ,tavolsagok”

The sum on the right side of Eq. (13.4), >3/, SiSjk, coincides with p;; (see
Eq. (12.2)). Hence Eq. (13.4) leads to (D. Sornette, private communication)

dij = 1/2(1 — pij). £L3.3)

Because Eq. (13.2) defines a Euclidean distance, the following three prop-
erties must hold:

Propetty (¢ dyg =0 <= 1=j
Property (11) : dij =dj (13.6)
Property (iii) : diy =dg+dy
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Egy pelda a d; metrikara

Hat vallalatboél allé példat vizsgalunk: Chevron (CHV), General Electric (GE), Coca
Cola (KO), Procter & Gamble (PG), Texaco (TX) és Exxon (XON)

* Az d; matrix az 1990-es évben:

CHV GE KO PG TX XON
CHV 0 .15 118 1.15 0.84 0.89

GE 0 086 089 126 1.16
KO 0 074 127 111
PG 0 126 110
TX 0 0.94
XON 0

Minél nagyobb a szam, annal kevésbé korrelaltan valtoznak a részvények.

—



Ultrametrikus terek (ultrametric spaces)

* Ultrametrikus terekben ultrametrikus tavolsagok vannak.

* Ultrametrikus tavolsagokra a haromszog-egyenlotlenségnél egy szigorubb
feltételnek kell teljesiilnie.

* Mire j6? Komplex rendszerekben hierarchikus strukturakat vezethetiink be.

An ultrametric space is a space in which the distance between objects is an
ultrametric distance. An ultrametric distance El[j must satisfy the first two
properties of a metric distance, (1) cAiU =0 < i=jand (11) EZU = Ei_j,-,
while the usual triangular inequality of Eq. (13.6) is replaced by a stronger
inequality, called an ultrametric inequality,

di; < max{dy,dy,}. (13.7)

—



MST (minimal-spanning tree)

* Egy metrikus térben szamos ultrametrikus tér talalhato.
* Ezekbol egy kiilonlegesnek tekintheto: szubdominans ultrametrika.

* A szubdominans ultrametrikat azt MST graf valasztja ki.

Az MST egy specialis graf. Hogyan talalhato meg?

* Egy N elemii rendszerben N-1 éle lesz.

* Az N-1 db. él hosszanak az 6sszegét minimalizalni kell.

ﬂ



Pelda: MST eés IHT (indexelt hierarchikus fa)

a) b)
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GE PG CHV
The MST associated with the Euclidean matrix can be obtained as follows. 110
First find the pair of stocks separated by the smallest distance: KO and PG :

(d = 0.74). Then find the pair of stocks with the next-smallest distance: CHV
and TX (d = 0.84). We now have two separate regions in the MST. If we
continue, we find next the KO and GE pair (d = 0.86). At this point, the :
regions of the MST are GE-KO-PG and CHV-TX. The next pairs of closest “06
stocks are GE-PG and CHV-XON (d = 0.89). The connection GE-PG is :
not considered because both stocks have already been sorted, while XON is
linked to CHV in the MST. Now the two regions are XON-CHV-TX and
GE-KO-PG. The smallest distance connecting the two regions is observed
for PG-XON (d = 1.10). This PG-XON link completes the MST.

KO
PG
GE
CHV
TX
XON

- 04

Fig. 13.1. (a) MST and (b) indexed hierarchical tree obtained for the example of six
firms, identified by their tick symbols CHV, GE, KO, PG, TX and XON.
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Példa: Ultrametrikus metrika meghatarozasa

Each element in the d;; matrix is equal to the maximal distance between
two successive objects encountered when moving from the starting object
to the ending object over the shortest path of the MST connecting the two b) .
objects. In contrast to the d;; matrix, the number of different element values g
in the ultrametric distance matrix 3,-_]- cannot exceed n — 1, as 1s confirmed
by the present example.

- 10

CHV GE KO PG TX XON

CHV 0 110 110 110 084 089 L
GE 0 086 08 110 1.10 i
KO 0 074 110 110 ;
PG 0 L1 11§ 06
TX 0 089 :
XON 0 c 2 ¥ 3 F B

- 04
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Példa: az IHT idofiiggése

— 1991 = 1993

*  Ami nem valtozott: f1-2
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Fig. 13.2. Indexed hierarchical trees obtained during the calendar years from 1991

to 1994 for the portfolio of six firms (CHV, GE, KO, PG, TX, and XON). =



Komplex pelda 1

A Dow-Jones Industrial Average (DJIA) index kiszamitasahoz hasznalt 30

reszveny.
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during the time period 7/89 to 10/95. Adapted from [108].
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Komplex példa 2

* A masodik portfolié az S&P 500.
* Sokkal nagyobb halmaz.

* Kiulonb6z6 gazdasagi
tevékenységek jelennek meg.

* Balra csak a fo6 struktura latszik,
a diagram ,,csonkitott”.

13-
12 -

11 -

if

3 :
1.0 -

09 -

08 -

0'7\:,\\\\\\-\I'l\|\\\\\I|Il\\ll\ll|l ------- I
0 10 20 30 40

cluster label

Fig. 13.4. Main structure of the MST of the S&P 500 portfolio for the time period
7/89 to 10/95. Adapted from [108].




Osszefoglalas

* Lehetséges olyan stratégiakat kidolgozni, amelyek lehetové teszik, hogy
ésszeru taxonémiakat (hierarchikus rendszereket) kapjunk, ha egynél tobb
részvényarfolyam-idésor szinkron elemzésébdl indulunk Kki.

* Az egyes részvényarfolyamok idésoraiban tarolt gazdasagi informaciok egy
részét kinyerhetjilk, ha kiszamitjuk a portfolié egyes részvényparjai kozotti
tavolsagot, és feltételezziik, hogy a szubdominans ultrametrikus tér egy
megfeleld topologia.

ﬂ
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