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3eM/IeTPACEHNI



Cencmonorus

pasgen reopusmnkun, n3yyvatoLmm 3emneTpsaceHms
N CBA3aHHbIE C HUMMN ABNEHUS.

Cemcmonoruma:

1.cuctemaTmanpyeTt n aHann3npyeT AaHHbIE
CEMCMOMETPUYECKMX HADNOAEHUN;

2.BbIACHAET NPUYUNHbI 3€MNIETPACEHUNIN, UX CBA3b C
TEKTOHNYECKUMM NPOoLLecCaMmn U BOSMOXKHOCTb UX
npeacKkasaHus;

3.pelwaeT 3a4a4M CEMCMNYECKOro
PAaNOHNPOBAHMUA.
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[lnarHoctmyeckmne npusHaku

MpubnnkeHne cUNbHOIo 3eMNeTPACEHUN
MOKET ObITb NpeaBuaeHO caeayoWwmnmm
ABNEHMAMMN, OTOOParKaOLWMMM
N3MEHEHUSA B CEMCMUYECKMX NMOKa3aTensax:

*Bo3pacTtaHme cencMmmn4ecKkom
aKTUBHOCTH;

*Bo3pacTtaHMe KnacTtepm3oBaHOCTU B
NPOCTPAHCTBE N BPEMEHMU;

*Bo3pacTaHmne Koppenaunum mexay
3eM1IeTPACEHUAMMU;

*/IameHeHne Bnaa 3aBUCMMOCTU
MArHUTYAbl 3eMAeTPACEHUA OT
YacCTOTbl;

*Bo3pacTtaHue HeperyaspHOCTU B
NPOCTPAHCTBE U BPEMEHMU, U T.A.
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Anroputm M8

N(t) — KOTHYeCTEO MEeHHIIOKOE.

t—t,
t—t,] _S: rae NC"LLT]"L Et]

L(t) — otkmonenne N (t) ot tpenna. L(t) = N(t) — [Nym(t — s)] -

- KOJIHYECTBO MEHHIIOKOB ¢ MarHHTYyaI0H M = M, ;,, OT Ha4ana NocIeI0BaTelIbHOCTH [
oo t.

Z(t) - KOHUeHTpalHA MeHH IIOKOE BEIYHCIECHAd KAK OTHOIIEHHE CPEeJHEro JHaMeTpa
HCTOYHHEA | K CpegHeH OIHHEe MeXIy HHMH 7. ['py0oH OLCHKOH BeIHYHH T H [ MOIVT
BrICTymate: r~N "3, [~N71¥(t), rme X(t) = X; 104M ) g M, .. < M; < My — g:
3HadYeHHe d BBIOHpaeTcd TakHM, 4TO OBl KadJloe claaraemoe OBLIO MPONOPIIHOHATEHO
THHEHHBIM pazMepaM o4ara (Ha IIPaKTHKe, KYOHIeCKOMY KOPHKO OT 3HepTHH).

B(t) = max;{b;} - MaKCHMATbHOEe KOITHISCTBO adTepmIOKOB (Mepa pacIpeleleHHA
3EeMIETPACEHHH); I[OCIEeI0BaTelbHOCTE 3eMIeTpAceHHH {i} paccMaTpHBaeIci B

BpeMeHHOM okHe (t — s',t) H B npenenax Maruarya (M, — p, My — q).



Peannsauua

CartesianCoordinatePoint
{ From diploma }

. Attributes
private double EARTH_RADIUS = 6371

private double x
private double y
private double z

) ’ ) _ Operations
public CartesianCoordinatePoint( double x, double y, double z )

public CartesianCoordinatePeintl deuble latitude, double longitude )
public String toString( )
public double arcDistance( CartesianCoordinatePaint a )

TimeWindow
{ From diploma }

; o Attributes
public long dayToMiliSec = 24 * 60 * 60 * 1000

private long time[0..*]

private double space[0..*

private double magn[0..*

public long days14 = 14 * dayToMiliSec

public long years12 = (3) * 3 * 365 + 366 * dayToMiliSec
public double averageDaysinMonth = 1461.0 / 48.0

_ ) ) Operations
private TimeWindow( )

ublic int_getGroup{ double magnitude

public long getTimediffi int group }

public double getDistance( int group )

CSVNZParser

{ From diploma }

Attributes

private File infile SimpleParser

{ From diploma }

) Operations
public csvNZParser{ String inf ) AFribLtes
Operations Redefined From SimpleParser Operations

public Earthquake[0.*] parse( ) public Earthquake[0..*] parse

Earthquake

{ From diploma }

Attributes
public int id
public long datetime
public deuble magnitude
public int aftershoks

Operations
package Earthquake( int id, long datetime, double latitude, double longitude, double magn

posision | public String tostring( )
public double arcDistance{ Earthquake b )
public deuble arcDistancel CartesianCoordinatePaint a )

catalog
O. .*
M8
{ From diplerma }
) Attributes
package long catalogStartTime
package long catalogEndTime
Operations

public M&( SimpleParser source, double magnitude )

private void cutOffl double magnitude )

private void decluster( )

public double[0.*,0.#] predict( double magnitude, deuble latitude, double longitude )
public double[0.#,0.#] predict( double magnitude, double |atitude, double longitude, double radius, i
private double[0.*] timeOfincreasedPropabilityl double series[0.*,0.#] )
private double getCutOffvalue( double arr[0.*], double perc )

private double[0.*,0.*] series( double magnitude, double |atitude, double longitude, double radius, i
private double[0.*] getMaxinPeriod( Earthquake cat[0.*], Long timeGrid[0. *], int shift, double magni
private void accumulateBasel int sum([0.*] )

private void accumulateBase( double sum[0..*] )

private int[0,.*] countBaseMax( Earthquake cat[0.*], Long timeGrid[0.*] )

private double[0.*] countBaseExpSuml( Earthquake cat[0..*], Long timeGrid[0.*] )
private int[0..*] countBaseSum( Earthquake cat[0.*], Long timeGrid[0. *] }

private Long[0.*] initTimeGrid( )




CpaBHeHUue bbICTPOAENCTBUA

Bpems BbINO/IHEHUA onepauuni Bpems BbINO/IHEHUA onepalni B
Ha SSLib AaHHOMN peannsauunm Ha Java

CunmoBanne [eknactepusaums PacuyeTpsgosu TP CuntbBanne [eknactepusaums Pacuetpsagosu TP

1,892 0,036 0,344 4,110 0,212 0,017
1,816 0,032 0,304 2,913 0,169 0,019
1,840 0,032 0,320 2,502 0,167 0,017
1,908 0,036 0,332 2,493 0,205 0,013
1,896 0,056 0,332 2,468 0,165 0,017
1,896 0,032 0,300 2,438 0,146 0,014
2,384 0,040 0,404 2,720 0,180 0,017
1,860 0,032 0,372 2,451 0,187 0,017
1,856 0,032 0,312 2,502 0,196 0,021
2,068 0,036 0,352 2,525 0,169 0,015

1,942 0,036 0,337 2,672 0,180 0,017




lcnonb3oBaHue
MHTEeNNeKTya/IbHOro aHa/ 1133
NAaHHbIX ANA OTAAAKU NPUNOKEHNIA

Load Instances ﬁ
'6' File '1\MetBeansProjects\WekaTest\Weka_question.arff’ not recognised as an "Arff data files' file.
M Reason:

unparseable date: 1986-03-30 03:14:20, read Token[1986-03-30 03:14:20], line 34169

___________________ Ok | | Use Converter
Load Instances ﬁ
'6' File 'J:\MetBeansProjects\WekaTest\Weka_guestion.arff' not recognised as an "Arff data files' file,
M Reason:

unparseable date: 1989-03-26 03:50:47, read Token[1989-03-26 03:50:47], line 48983

OK | | Use Converter




1%49,1 . 4,13, &, 74, —41 1745, , 1%4®.1, & 18, 1% 24 —41.5,175, 4.5 1%49,1,. 7, %, 34 48,40, 175.5, , 1%4®, 1,8, % 41 24, —41.7,
1%40,1,%, 16, 26, 36,42, 178, , 1%48,1,11,12,35, 24, —48.2,173, , 1%48,1,21,7,1&,54,—3%, 177, , 1%48,1,24,4,8,18,—3%,175.5
1%48,1,24,4,1,12,-3%,175.5, , 1%48,1,27, 4,32, 42, 48,174, , 1%48,1,27,7,16, 54,408,174, , 1%48,2,1,18,37,54,—48,174.5,
1%48,2,5,%, 15,54, —41.5,173.5, , 1%48,2,7,11,12, 48, —48,174.5, , 1%48,2,7, 1% 36, 48, —3%.2, 176.5, , 1%48,2,7,28,42,12, 4
1%4m, 2, %, 12,27, 8, —41.5,172, , 1%48,2,13,2,52,&,—43,173, ,3 1%48,2,13,3,4,54, 43,173, , 1%48,2, 14,% 48, 18, —48.2,175.7,
1%4m,2,14,11,55, &, —48.3,175.2, , 1%48,2,15, 16,22, 24, —48.2,174.5, , 1%48,2, 1%, 23,2% 36, —42, 176, , 1%48,2, 23,3, 32, 38, —
1%48,2,24,3, 30, ,—43.5,171.5, , 1%48,2, 26, &, 16, 36, —3%.5,176.5, ,& 1%48,3,14,21, 18,42, 48, 174.5, , 1%48,3,17,11,3&, 38,
1%48,3,17,17, &, 54,—-37.7,178.5, , 1%48,3,1%, 14,553,308, 3%, 17&.5, ,5 1%48,3,1% 14,58, 4&, 3%, 17&.5, , 1%48,3,1%, 15,631,386,
1%48,3,1%,17, &, 36, —3%.2, 177, ,4.5 1%48,3,28,7,43,308, 38,177, , 1%48,3,23,5,22, 36, —41,174.5, , 1%48,3,27,2, 48,8, 3%.&,
1%48, 3,28, 14,3, 8, 38,177, ,4 1%48,3, 78, 16, 4,42, 38,177, , 1%48,3, 28, 1&, %, 18, 38,177, , 1%48, 5, 26, 28,18, 308, 38,177, ,4
,—38, 177, ,3.5 1%48,3,28,22, 44,42, 38,177, ,5 1%48,3,28,22, 46, ,—3&, 177, ,3.5 1%48,3,2% 18, 36, ,—38, 177,188, 1948, 4,2,
., 1%aw, 4,7 1R, 8,12, 46&.5,16&%, , 1%48,4,3,2,53, &, 38, 177,108, 1%48,4,12,22 11,54, —43.5,175, , 1%48,4,17,1%, 44,24, 48
1%40,4,17,1%, 45,24, 48,175, ,3 L1940, 4, 1% &, 41,30, —48.1,176&.2, , 4.5 1%48,5,1,11,17,38, 41,174, , 1%48,5,12,12, 48, ,—3&,
1%48,5,12,13,5, ,—3&,17&, , 1%48,5,12,13,38, ,—3&,17&, , 1%48,5,12, 13,48, ,—38,17&, , 1%48,5,12, 14,28, ,—38,17&, .,
L, LER, ., 1%48,5,28,21,38,42,-3%.5,177, , 1%48, & 2, & 28, ,—3% 177, , 1%48,&, 2, 1% 17,38,—37,175,208, 1%48,&,3,8,1%
1%40, &, 4, %, 1,36, 3% 175.5, , 1%48, &, 4,12,5, ,—3%,175.5, , 1%48, &, 4,12,7, ,—3% 175.5, , 1%48, &, 12, 8,42 8,3%.5,175.53,
1%40, &, 15,1, 58, 38,37, 175,208, 1%48, &, 16, 11,15,54, —48.2, 172 8,280, 1948, &, 1%, 5,15, 45, —48, 174, , 1%48,&, 1% 28,23, 8,3
1%48,1,4,13, &, 24, 41,1745, , 1948, 1,6, 16, 1% 24, —41.5,175, ,4.5 1%48,1,7,%, 34, 48, 40, 175.5, , 1%48,1,8,%, 41,24, —41.7,
1%40,1,%, 16, 26, 36, —42, 178, , 1%48,1,11,12,35,24,—48.2,173, , 1%48,1,21,7,1&,54,—3%, 177, , 1%48,1,24,4,8,18,—3%,175.5
1%48,1,24,4,1,12,—3%,175.5, , 1%48,1,27, 4,32, 42, —498,174, , 1%48,1,27,7,16, 54,408,174, , 1%48,2,1,18%,37,54,—48,174.5,
1%48,2,5,%, 15,54, —41.5,173.5, , 1%48,2,7,11,12, 4%, —48,174.5, , 1%48,2,7,1% 36, 48, —3%.2, 176.5, , 1%48,2,7,28,42,12,—4
1%4m, 2, %, 12,27, 8, —41.5,172, , 1%48,2,13,2,52, &, —43,173, ,3 1%48,2,13,3,4,54,—43,173, , 1%48,2,14,% 48, 18, —48.2,175.7,
1%4m,2,14,11,55, &, —48.3,175.2, , 1%48,2,15,16, 22,24, —48.2,174.5, , 1%48,2, 1%, 23,2% 56, —42, 176, , 1%48,2,23,3,32, 38, —
1%48,2,24,3,30, ,—43.5,171.5, , 1%48,2, 26, & 16, 36, —3%.5,176.5, ,& 1%48,3,14,21, 18,42, —48,174.5, , 1%48,3,17,11,3&, 38,
1%4w,3,17,17, &, 54,—-37.7,178.5, , 1%48,3,1%, 14,53,38,—3%, 17&.5, ,5 1%48,3,1% 14,58, 4&, 3%, 17&.5, , 1%48,3,1%, 15,631,380,
1%48,3,1%, 17, &, 36, —3%.2, 177, ,4.5 1%48,3,28,7,43,308, 38,177, , 1%48,3,23,5,22, 536, —41,174.5, , 1%48,3,27,2, 48,8, 3%.&,
1%48,3, 78, 16,3, 8, 38,177, ,4 1%48,3, 78, 16, 4,42, 38,177, , 1%48,3, 28, 1&, %, 18, —38,177, , 1%48,5, 26, 28,108,308, 38,177, ,4
,—3E, 177, ,3.5 1%48,3,28,22, 44,42, 38,177, ,3 1%48,3,28,22, 46, ,—38, 177, ,3.5 1%48,3,2% 18, 36, ,—38,177,188, 1%48, 4,2,
., 1%Aw, 4,7 18, 8,12, 4&.5,16&%, , 1%48,4,3,2,53, &, —38, 177,108, 1%48,4,12,22 11,54, —43.5,1753, , 1%48,4,17,1%, 44,24, 48
1%40,4,17,1%, 45,24, —48, 175, ,3 L9480, 4, 1% &, 41,30, —40.1,17&.2, , 4.5 1%48,5,1,11,17,38, —41,174, , 1%48,5,12,12, 48, ,—3&,
1%4w,5,12,13,5, ,—3&,17&, , 1%48,5,12,13,38, ,—38,17&, , 1%48,5,12, 13,48, ,—38,17&, , 1%48,5,12, 14,28, ,—38,17&, .,
L, LER, ,  1%48,5,28,21,38,42,-3%.5,177, , 1%48, & 2, & 28, ,—3% 177, , 1%48,&, 2, 1% 17,38, —37,175,208, 1%48,&, 3,8,1%
1%40, &, 4, %, 1,36, —3%, 175.5, , 1%48, & 4,12,5, ,—3%,175.5, , 1%48,&,4,12,7, ,—3% 175.5, , 1%48, &, 12, 8,42, 8,—3%.5,175.53,
1%40, &, 15,1, 58, 38,37, 175,208, 1%48, &, 16, 11,15,54, —48.2, 172 .8, 280, 1940, &, 1%, 5,15, 45, —48,174, , 1%48,&, 1% 28,23, 8,3
1%40, &, 24,7, 41,24, 41,174, , 1%48, &, 25, 21,4, 48, —40, 1783, , 1%48,& 38,6, 21,36, —38.5,17%, , 1%, & 38,13,5,42,—3&, 176
1%4w,7,2,11,23, ,—37.8,17&.3, , 1%48,7,2,13,14, ,—41,174, , 1%48,7,3,18,15,38,—37,17%, 188, 1%48,7,& 8,35, &, —38,177,
1%4W, 7, &, 16, 56, 48, —3%.5,177.2, , 1%48,7,8,8,5,12,—3%.5,177.7, , 1%48,7,8,1% 51,46, —48.5,174.5, , 1%48,7,%, 14,47, 4%, —
1%48,7,%, 17,58, &, 38,177, ,4 1%48, 7,18, &,15,8,—41,175, , 1%48,7,13,17,%, 54, —41.5,172. &, , 1%48,7,14,8,53,&, —41,174.5,
1%4m,7,17,22,1,38,—42, 178.5, , 1%48,7,1% 28,55,12,—41.5,173.2, , 1%48,7,22, 5,42, ,—48,17&, , 1%48,7,22,13,31,38,—48.
1%48,7,31,%, 41,38, —41,175.5, , 1%48,7,31,22,32, &, —41.8,172.5, ,4 1948, 8,2, 4, 58, 48, —38.5,176.3, 70,5 1%48,8,2,5,7,24, 3%
1%48, 8, 2,13,15,8,—3%, 174, , 1%48,&,2,13,34, ,—3%, 174, , 1%48, &, 4,11,5,8,—42.5,174, , 1%48,&, 7,13, &, 54,—48,173, ,
1%40, &, 18,15,14,12, —38.5, 178, , 1%48,&,17,13,58,12, —38.7,177, , 1%48,8,1%, 14,23, &, —48.2, 1736, , 1%48, &, 1% 18,21,1&,
1%40, &, 20,18, 7,42, —48.5,172.7, , 1%40, &, 20,10, 48,12, 41,175, , 1%48, 8,28, 18,58, 8, —38.5,176.2, 70, 1%48,8,22,21,1%, 3&,
1%40, &, 23,23, 8,18, —48, 17&.5, , 1%48, &, 24,17, 38, 18, —36.5,176, , 1%48,% 1,21,1,&, 42,174, ,53.7 1%48,% 5, &,53,1,—38.7,17
1%, %, 5,18, 57,44, 3%, 175.5, 3.8 L9480, % & 23, 36, 45, —40.5,174.5, .4 1948, % 13,17, 26,43, —3%, 175..5, 200, 3.% 1%48,%,15,4,23



BbiBOAbI

K OCHOBHbIM HepgocTaTKam anroputma M8 MOXKHO OTHeCTu
O4YeHb 60/blLIOE KONMYECTBO BapbUPyeEMbIX MapameTpoB, AA
KOTOPbIX XOTA U CYLLEeCTBYIOT peKoOMeHA0BaHHble 3Ha4YeHUA, HO
KaXKaAbIM U3 HUX O0/IKEH BbibMpatbCca mncxoas m3 crneunPuKku
nccnegyemom obnactu

Peannsaumna anropntma Ha A3blKke Java nmeert cneaytoume
nepesecbl Hag 3apybexxHon peanmsaumen B bubnmnorteke
SSLib:

1. Kpocc nnatdopmeHHOCTb;

2. CKOpOCTb BbINO/IHEHUA PYHKLUUM NpeacKa3aHus;

NHTenneKkTyanbHbIXM aHaAM3 AaHHbIX MOXKHO UCMNONb30BaTb
ANA OTNAAKU NPUNOKEHUN
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