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IIbHOTO MMe Ha mporpamara e InterCriteria Analysis Data, nesnra na nporpamara e
Jla IIpaBH OIpeIe/IeHN U3YNC/IEHNs, KATO BXOJHUTE JAaHHK ca Marpulla ¢ pasMeproct MxN mim
aBe MaTpuiiu ¢ pasmeprocT MxN, a u3XomHNTe JAHHU Ca JIBE MATPUIU ¢ paszMepHocT MxM.

1 HWMucranupaHe Ha mporpamMara

IIporpamata e HammcaHa Ha €3UKa 3a IIporpaMupase Java, H3UCKBa MHCTAJIAINA Ha cOPTyep
oT https://java.com/. Cnen nHcTajmanusaTa, mycHere ICrAData. jar 3a na ce yBepure, de
mmporpaMaTa paboTH.

2 Bxoaam JaHHU U 3apexK/IaHeTo UM B IIporpamMara

TpsabBa Ja mojajere MaTPHUIA ¢ Pa3MEPHOCT MOHE TPU pejia U TPU CThIOA (KOJOHM), KATO
KOJIOHUTE Ca pa3JieleHN dpe3 Tabyslalns, TOYKa 1 3alleTasl WiN 3aleTasl, HAIlPUMeD:

#inputl

6;5;3;7;6
7;7;8;1;3
4;3;5;9;1
4:5;6;7;8

Kommpaiite Te3n maHHm Upe3 MapKUpaHETO UM B JOKYMEHTA, HATHCKAHE Ha, JeCeH-OyTOH
Ha MHUIIKaTa — KolupaHe (Copy), WU U3MO0J3BaHE HA MEHIOTaTa, UM U3[0JI3BAHe HA KJIABUA-
rypuute kKombunanuu Ctrl-C/Ctrl-V.

Cera mycHere nporpaMara u nocrasere (paste) Janaure B mosero orisso. Cien ToBa Ha-
TucHeTe OyTOoHa Analysis. KaTo pesyarar ce mojiyuaBaT JiBe MATPUIIH.

[Tporpamara pasmosHaBa peajHu dncja karo 1.7 u 1,7 — MoxkeTe a BbBEXKIaTe U [Mo-1BaTa
HAYHTHA.

#inputl

5,7;5,2:3,3;3,8;5,0;3,9;6,2:4,8:6,2;5,1;5,7;4,1;3,9;5,4;3,7:4,1;4,2;5,7;4,9;5,8:3,6;4,7:3,6;3,9;4,4:4,6;6,0;5,0;
5,9;5,6:2,8;4,0;5,2:4,1;6,0:4,4;5,9;6,5;6,6;4,3;3,9;4,0;3,9:3,8;4,2:5,4;4,5;5,7:2,8;5,1;2,6;3,6;4,5;5,3;5,7;5,5
5,4;5,1:5,2;5,1;5,3;5,4;5,9:5,7;6,0;5,0;5,4;4,4:4,2;5,3;4,5;4,9;5,2:6,0;5,0;5,5:5,3;4,7:4,9;5,3;5,5;5,5;5,9;5,1;
6,3;6,5;5,5;5,9;6,4;6,1;6,4:6,1;6,6;6,4;6,1;5,9:5,7;6,3;6,0;5,8;5,7;6,0;6,0;6,3;5,9;6,0;5,5;5,8;6,2;6,0;6,4;6,2;
5,3;5,6:4,1;4,4;4,7:5,0;6,0;5,2;6,1;5,4;5,2;4,5;4,5;5,2;4,4:4,7;4,9;4,4;4,5;5,5:4,6;4,6;4,3;4,4;5,1:4,7;5,8;5,3;
5,4;5,2:4,1;4,1;4,9;4,7;5,4;5,0;5,2;5,0;5,2;4,2:4,2;5,3;4,2;4,5;4,5;5,2;4,6;5,4;4,2;4,5;4,2;4,7;4,5:4,6;5,3;5,1;
4,6;4,3;4,4;4,4;4,4:4,7,5,6;4,7:4,8;4,1;4,4;3,9;4,2:5,0;3,6;4,7;4,5;4,5:4,1;4,7;4,4;4,2:4,1:4,7;4,4;4,1;4,7;5,2;
5,0;5,2:4,2;4,4:5,1;4,6;5,8:5,1;5,5;5,2:5,3;4,3:4,4;5,7;3,9;4,8;4,5:5,4;5,4;5,6:4,3;4,7:4,4;5,0;4,7:4,9;5,6;5,8;
5,3;5,0:3,6;3,7;4,4;4,5;5,9:5,3;5,5;5,2;5,2;3,5:4,2;5,0;4,5;4,0;4,3;5,5;4,7;6,0;3,8;4,5;3,7;4,3;4,5;4,6;6,0;5,6;
4,6;4,8;3,8;3,6:3,1;4,4;4,3;3,0;4,2:5,7;6,0;4,5;4,3:4,2:5,6;3,2;3,5;3,1;2,8;5,1;5,0;4,3:;4,4:3,9;3,4;5,5;4,6:5,8;
5,6;5,4;3,7;4,0;4,6;4,8;5,7:4,4;5,5;5,5;5,9;4,1;4,0;5,1;5,0;3,9;4,4;4,9;4,2;5,6:4,2;4,4:3,9;4,3;4,6:4,9;5,6;5,2;
4,7,4,7:2,9:3,4;3,5:4,0;5,1;3,7;5,6;4,7;5,2;3,2;3,4:4,4;3,4;2,9;3,3;4,2:3,2;4,8;3,2:3,7;3,1;3,3;3,7;3,6:5,4;4,7;

Tosa ca jgannure or WEFGCR-2008-2009-EU.x1s (B3er or http://intercriteria.net/
studies/wefgcr/), Moxere sia T Konmpare u mocraBute B nporpamara. CbIIo Taka, MOKe-
Te na Konupare AaHauTe nupekTHO oT MS Excel. Ilpu xonmpamne or Excel paspemunrens e
TabyIaIms — Pa3no3HaBa ce OT IporpaMara.

Mmenara Ha KpuTepuuTe Morar Ja ObaaT 3agajeHu 4upe3 #criternames: A, B, C, D.
Nmenara na obekture ce 3ajaBar upe3 #objectnames: X, Y, Z, W, V. Tosa ce orpa3ssiBa
[IpY TPAHCIOHMPaHe Ha MaTpuiara. Moxere 1a HAIUIIETe UMEHATa W HA ObATApPCKH €3UK.



3 HMzbupane Ha aJaropuTbM 3a M3YNCJIEHUS

BbBenenn ca Tpu ajiropurbMma:

Standard ICrA - toBa e cranapTHHUSA aJITOPUTHM, TON YeTe BCUYKH JaHHu ciel #inputl
(u coiesn #input2 npu HapejieHa JBOiiKa) u npuiara u3bpanust Meron. JlaHHuTE ce 3apexjar
KaTo eJ[Ha MaTpula (MK JBe IPU HapejeHa JBOWKA).

Second Order ICrA — To3u MeTO1 H3UCKBA BbBEXKIaHE HA TIOHE TPU MATPHUIH 3a #inputl
(I/I omie Tpu 3a #input2 npm HapeeHa ,HBOfIK&). Benuku maTpuiin TpsiOBa, 1a ca ¢ €IUH U CHIII
pasmep MxN, unade e ce u3Bene cbobienne 3a rpemka. Ciel 3apekIaHeTo Ha MaTPUIUTE,
BBPXy Beska oT Tax ce npuiara Standard ICrA (mim ¢ mapesena nBoiika, akO CTe€ BbBEJIN
MaTPUIU CJIe], #input2).

Or Besko npuioxkenne Ha Standard ICrA mosydyaBame MaTpuiy [ U U KaTo PE3YJITAT,
B3MMaMe CaMoO JOJIHATa TPWbI'bJIHATA MATPHUIA U 3alldCBaMe KaTo Pel Ha JBe HOBU MATPHIM
u u v. Karo ce obpaborsit Bcumuku BxojHu maHHu ¢be Standard ICrA, tesm jase marpumy p
n v ca ¢ Opoil peloBe, KOJKOTO € Oposi Ha BXOAHHTE MaTpuld. 1lo TakbB HAaUUH, MOXKEM Ia
npumwioxkuM Standard ICrA ome BeHDBK, 3apekIaiiku BBTPEITHO KATO HAPEJIEHA JIBOMKA.

OTHOBO MoJIyYaBaMe JIBe MATPUILIK [ ¥ I/, ¥ Te Ca Pe3yJITara OT u3unucaeHusTa. Il puroxmnxme
Standard ICrA mBa mbTH, 3aToBa U uMeTo Ha ajaropurbMma e Second Order ICrA.

Aggregated ICrA — T1o31 MeToI CHINO M3MCKBA BbBEXKJaHE Ha IIOHE TPU MATPUIA 34
#inputl (1/1 omie Tpu 3a #input2 npu HapejeHa JBoiiKa). Beuuku marpuru TpsibBa Ja ca ¢
equn u cbiy pazmep MxN, nnade mie ce u3Bejie cbobienne 3a rpemika. Cirell 3apexiaHeTo
Ha MaTPUIUTE, BbPXY BCsiKa oT Tsx ce npuiara Standard ICrA (mim ¢ Hapejena jiBoiika, ako
CT€ BbBEJIN MATPUIA CJECT #input2).

Besiko npuioxkenue na Standard ICrA masa jse marpuru o u v (1 JBeTe ca KBaJIpaTHHN)
KaTO pe3yJITaT, 3alicBaMe JAHHUTE B JIB€ TPUMEDPHU MATPHUIM — II'bPBOTO U3MeEpeHue e Opoii
BXOJIHU MaTPUIH, BTOPOTO U3MepeHue e 6poil Kpurepun (peoBe Ha BXOJHATA MATPUIIA), TPe-
TOTO M3MEPEHUE € OTHOBO Opoit Kpurepuu (paBHO HA BTOPOTO, IIOHEXKE TOBA € PE3yJITara OT
ICrA).

Cera npuarame obobienue (aggregation) 3a Te3u jBe TpuMepHU MaTpuiu (06X0XKIaHETO
ce U3BBPIIBA [0 I'bPBOTO U3MEPEHE)— CPe[HA apUTMETHYHA CTOHOCT U 3a JIBeTe, MaKCUMYM
3a Ir'bpBaTa U MUHUMYM 38 BTOpaTa, MUHAMYM 3a II'bpBaTa U MaKCHUMYyM 3a Broparta. 1e3u 1iBe
MAaTPUIIN [t U V Ca PE3YJITaTa OT METO/IA.

Metomute ca nomapoduo obsicienu B SecOrderICrAv2.pdf. Moxkere na 3apeaure npumMepu
oT pr_secondorder.txt u pr_aggregated.txt.

4 Hapenena asoiika (u, V)

Mokere j1a nojajere BXOJHUTE JAHHU KATO HapeJeHa JBOMKa (fi, V) 10 CJeHUs HAUUH: W3-
6epere Ordered pair (u,v) moz mosieTo 3a BbBeXKJIaHe Ha JaHHATE W IIOCJIE BbBEJETE IBE
MaTpULU: MaTPULA 3a [ II0J TeKCcTa #inputl M MaTpuna 3a v 1oj Tekcra #input2:

#inputl

0.8;0.3;0.4;0.4
0.1;0.4;0.2;0.4
0.8;0.7;0.9;0.5

#input?2

0.2;0.7;0.6,0.6
0.9;0.6;0.8;0.6
0.2;0.3;0.1;0.5



ToBa o3HauaBa 1e InoJgaBaTe cjieaHaTa MaTpHIla Ha IIporpaMaTa:

(0.8,0.2);(0.3,0.7);(0.4,0.6);(0.4,0.6)
(0.1,0.9);(0.4,0.6);(0.2,0.8);(0.4,0.6)
(0.8,0.2);(0.7,0.3);(0.9,0.1);(0.5,0.5)

5 TpancrioHmpane Ha MaTpPUIlA

Begaka marpuna ce Tpancnonupa oraenano. Jopu m ga cre BbBesm 7 MaTpuiy 3a #inputl um
ollle TOJIKOBA 3a #input2, BCcAKa OT TAX Ce TPAHCIOHMWPA HE3aBUCHMO OT Jpyrure. Moxere ja
ce yBepuTe B ToBa upe3 u3bop Ha View Data u uzdbupane ma Inputl u Input2.

6 U36o0p Ha MeTo/] 3a M3YNCJICHUS

[Tporpamara MoxKe mda IpaBU H3UUCIEHUATA IO ciaemauTe meromu — p-biased, Unbiased, v-
biased, Balanced u Weighted. Te3au meronu ca obsichenu BbB aiiyioBere Variants.pdf u
pres_26jun2017.pdf. Ilpum u3bop ma mpyr meron, matucHere Analysis, mporpamara mpasu
U3YUCTICHUSTAa HAHOBO U M300pa3sBa HOBUTE MATPUIU U rpaduka.

Mozkere jia cmenute usrieia upe3 Primary View/Secondary View. OcHOBHuUST u3riiej
[IOKa3Ba MATPUIIATE (L U V, & JOIIbJIHUTEJHUAT U3IJIe]], TOKA3Ba JBETe MATPHUIU [ U U KaTO
enHa Marpuna (g, V), 1 MaTpUIaTa ¢ pa3cTosHuATa OT Besika Touka (u,v) 1o (1,0).

Moxkere j1a cMeHsATE Opost IUGPHU CJIEN JeCeTUIHATa 3aIeTas OT IOJIETO IOJ TabJIUINTE.
ToBa ce orpassiBa u Ha nojcKaskuTe (tool-tips) or rpadukara.

Hapenenara jiBoiika numa 4 cpaBHEHUS: TO-TOJISIMO, I0-MAaJIKO, paBHO n HecpaBHuMO. Heka
umame JiBe HapejieHu jBoiku (aj,b1) u (ag, be). Torasa:

e no-rojisaMo: (a, by) > (az,b2) npu a1 > ag, by < bg wnnm a3 > agz, by < be
e no-masko: (ai,b1) < (ag,be) mpu a1 < ag, by > be win a; < ag, by > b
e pasuo: (a1,b1) = (ag,b2) npu a; = ag, by = by

® HECPABHUMO: B OCTAHAJIATE C/Iydad, Hampumep a1 < ag, by < bo

[Tocnemrara Hacrpoiika, Hapedena Count, 6pon HeCpaBHUMUTE CTOWHOCTHU IIpU HAPEEHA
nBoiika. ToBa paboTm caMo Tpu 3apeskaHe Ha JAaHHN 3a HapeIeHa IBOWKa W IpH u300p Ha
meroqu p-biased, v-biased, Balanced. Ts e 3a TecrBane Ha pedy/rata OT HapeieHa JIBOMKa, U
MOzKe Ja Oblie mpeMaxHaTa B ObIerre.

[Tpu cpaBHeHusi ¢ peajiHu YucC/Ia (a HE ¢ HAPEJEHU JIBOWKM), UMaMe CaMO MO-TOJISIMO, TI0-
MaJIKO ¥ paBHO, 3aToBa W HacTpoiikaTa Count e camo 3a HapejeHa IBOMKA.

7 Pazrinexgane Ha rpadukara

I'padukara 3a cboTBeTHUST METOJ] ce M300pa3siBa B MIOJIETO OTJISICHO, KATO C€ BHXKJIAT TOUKUTE
OT JIBETE MATPUIIM B PABHUHATA — TOYKUTE OT [, C& CTOHHOCTUTE TO abcrnmcara Ox, TOIKUTE
oT Vv ca croifHocTHuTe 110 opauHaraTa Oy.

Ha rpadukara ca nauepranu npasure cbepusisamy roukure (0,0), (1,0) u (0,1). ITbp-
BOTO IpO30pYe 3a u3b0p JaBa Bb3MOXKHOCT 3a CMsHA Ha pasMepa Ha rpadurara, BTOPOTO —
pasMepa Ha ToukuTe, Tperoro — usrie Ticks, Grid mnn Text, KaTo HOCIEIHOTO € IPEIBUICHO
3a u3noJizBaHe Ha rpadukara B crarus. M3bepere paszmep mone 600 nukcesia, 3a ja U3JIEKIA
nobpe rpacdukara npu n3dop Ha Text. Hacrpoiikure 3a paszmep Ha rpadukara U TOUKATA He



BIUSAT Ha ekcropra Ha TeX, TaM MoXKeTe Jia pelakTupaTe BCUUIKY mapamMeTpu B camusa TeX
daiir.

Byronbr Export moxe ja samameru rpadukara karo PNG usobpaxkenne (Haii-eue 3a
usnossBare B MS Word) uin TeX daiir, kaTo ce usnos3a picture 3a n3uepraBaHe Ha rpa-
dukara (3a Konmpane Ha camust TekcT B LaTeX).

MokeTe J1a HATHCHETE C MUIIKATA BbPXY TOYKHATE Ha TpauKaTa — CHOTBETHUTE KJIETKU
OT ABETE MaTpUIU Ce€ OovYepTaBaT CbC CUH KOHTYD. CT)HLO TaKa ITpu I/136I/IpaHe Ha KJIETKa OT
Tab/IUIA Ce TIOKa3Ba ChOTBETHATA TOYKA OT Ipadukara.

8 Ekcrnoprupane Ha MaTpUIIUTE

Moxkere na BuanTe BCUYIKU BHTPEITHU MaTpuIiiu upe3 Oyrona View Data. ma Bb3MoxkKHOCT 32
CMsHA Ha pasleuTels Ha KOJOHM, KAKTO U Ha JeceTHdHaTa 3aleTas. AKO HCKaTe Ja IoCTa-
Bure gannure B MS Excel npu 6biarapeka siokammsanus Ha Windows, To TpsibBa Jj1a uzbepere
Tabynamust Tab \t u mecernvna 3ameras Comma. Taka manauTe 1e 6baaT pa3mo3HaT oT Excel
KaTo 4YKCIIA.

9 Ekcnoprupare Ha MATPUIIATE [l U I/ KATO BEKTOPU

Ilycuere mporpamara, 3apenere ganuu, HarucHere Analysis, narucuere View Data, u usbepere
or nazamoro Mento Vector p nim Vector v (anrepHaruBHO nojpexkaane upes alt). Moxere ja
KoIliparTe JAHHUTE U Ja I'M U3I0JI3BaTe B Apyra IIporpaMa.

10 TonemmHa Ha BXOOHU JAaHHU

[Tporpamara MOXKe Jia CIIpe U3I'bJIHEHHETO cu (3abuBaHe/3arnBaHe) NPU OJABAHE Ha MHOTO
rojieMu BXOJiHM jiaHHU, Harnpumep moBede or 10000 pema. B Takbs caydait TpsibBa j1a crpere
nporeca javaw.exe or Windows Task Manager.

BajiesieHara aMeT Ha Java mporeca MOXKe Ja ce M34YepId [IPU aHaJu3UpaHe Ha TOJKOBA
roJIeMH BXOJIHU JJaHHU, TOTaBa Ce U3IHMCBaHME ChOOIIEeHNe 3a rpemika. MoJs, mycHeTe mporpa-
Mara or Konzosiata (command prompt) upe3 java -Xmx10240m -jar ICrAData.jar, KoeTo
mie 3aaesu 10GB mamer 3a Java mporeca.

11 MHWcropus Ha mmporpamarta

e Bepcus 1.0.0 (25 sinyapu 2018)

— Ilpomenenn ca cpaBHEHUSITA 3a HapeIeHa IBOMKa:
IIO0-T'OJISIMO: (al,bl) > (ag,bg) nopu ap > ag, b1 < by mm a1 > aa, b1 < by
II0-MaJIKO: (al,bl) < (CLQ,bQ) upu a < as, b1 > by wn a1 < as, b1 > by

— ITomobpen e ekcnopra B 1Bata dhopmara, TeX/PNG

— Ilpu u3uepuBane Ha MaMeTTa Ce M3IHMCBA CHOOIEHNE 3a TPEIKa
e Bepcus 0.9.9 (12 noemspu 2017)

— Jlobasen e Second Order ICrA, ¢ Bb3MOXKHOCT 3a n3bupaHe Ha OPOI MATPHUIH

— JHobasen e Aggregated ICrA, ¢ Bb3MOXKHOCT 3a u3bupane Ha Bu 0600IIeHTEe U OPOit
MaTPUIH

— BamamersiBane Ha nmapamerpute 3a BxogauTe jganau npu Save File/Save Copy



— JlobaBen e HoB n3ryien Ha rpadukara, n3dupa ce upe3 Text, BiasBo o Export 6yTona

— Hobapen e TeX ekcrnopt Ha rpadukara
e Bepcust 0.9.8 (6 cenrremspu 2017)

— Ekcnoprupane Ha MaTpuiia 1o peaoBe WU IO KOJIOHU BbB BEKTOD

— Bwuexgane na header upes rabysanus, 3aneras Wi TOYKa U 3aleTas
e Bepcus 0.9.7 (22 asrycr 2017)

- HapeﬂeHa ,ILBOfIKa (M, Z/) 3a BXOJHUTEC JaHHU: €/IHa MaTPUIla 3a (4 U BTOPpa MaTpUlla
3a V

— JlobaBeHO e TpaHCIOHUpaHe Ha MATPHUIIATA HA BXOIHUTE JTAHHU

— Jlobapen e header mpu ekcropTupane Ha JaHHUTE

Jlobasen e TeX & pasmenurest npu eKCIIOPTUPAHE HA JAHHUTE

— BwbamoxkuOCT 3a m3bmpane roJeMrHATa Ha TOUKaTa Ha rpadukara

— Ilpu u3bupane Ha TOYKa OT IpaduKaTa ¢ MUIIKATA, Ce IIOKa3Ba ChOTBETHATA KJIETKA,
OT TabJInIATa,

e Bepceus 0.9.6 (18 ronn 2017)

— IIporpamara n34duciasBa pa3cTosHEETO OT Touka (i, ) 10 (1,0)

— AurrepHaTHBEH U3IVIel: HOKa3BaHe Ha Tabuuna (i, V) 1 Ha TabJIuIa ¢ Pa3CTOSHUATA
— BoamorknocT 3a u3bupane Ha 6post NdPHU CJIEL TeCeTHIHATA 3a1leTast

— Bb3MOXKHOCT 32 BbBexK/IaHe Ha UMEeHATa Ha KPUTEPHUTE

— Ilpu u3bupane Ha KJIeTKa OT TAOJIUIA C MUIIKATA CE TOKA3Ba CbOTBETHATA TOUYKA
oT rpadukaTa

Bepcust 0.9.5 (12 rouun 2017)

— Ilporpamara e npenmenypana ot ICAData na ICrAData

Bepcust 0.9.4 (4 1oun 2017)

— TlorpeburesickusaT unrepdeiic e HalpaBeH HAHOBO

Bepcust 0.9.3 (31 mait 2017)

— Jlobagen e nern ajgropurbMm — Weighted

Bepcust 0.9.2 (20 rosm 2016)

— JobGaBeHo e ekcrioprupaHe Ha BEKTOPHU (JAHHUTE OT rOpHATa TPUbI'bJIHA MATPHIIA)

— Auropurbmbr Intended e npenmenysan nHa Unbiased

Bepcust 0.9.1 (21 mait 2016)

— Excnioprupanero na marpurure Gerie 6aBHO IIPU MHOI'O TOJIEMU BXOIHU JTAHHU

Bepcust 0.9 (24 anpui 2016)

— Jlobagen e werBbpTH asropurbm — Balanced

— JlobaBeH e NBAT Ha IJIOTA — YEPHO /110



Bepcus 0.7 (10 ampmr 2016)

— JlanHuTe ce 3apexkaT Upe3 KOIMpaHe U IMOCTaBsiHE OT JpyTra IIporpamMa
— JlobapeHa e BB3MOXKHOCT 3a €KCIIOPTHPAHE HA MATPUITUTE
— Jlobapenn ca aBa aaropuTbMma — v-biased, Intended

— OmnpaBenn ca IpobiieMHUTe OT I'bPBATa BEPCUsT
Bepcns 0.5 (3 anpur 2016)

— IlbpBonavasnua Bepcust

— OcHoBeH aJiropuThbM — p-biased

JlocTsIl /10 mporpamaTta
http://justmathbg.info/files/math/ICrADatal00.zip
http://justmathbg.info/files/math/ICrAData099.zip
http://justmathbg.info/files/math/ICrAData098.zip
http://justmathbg.info/files/math/ICrAData097.zip
http://justmathbg.info/files/math/ICrAData096.zip
http://justmathbg.info/files/math/ICrAData095.zip
http://justmathbg.info/files/math/ICAData094.zip
http://justmathbg.info/files/math/ICAData093.zip
http://justmathbg.info/files/math/ICAData092.zip
http://justmathbg.info/files/math/ICAData091.zip
http://justmathbg.info/files/math/ICAData09.zip
http://justmathbg.info/files/math/ICADatal7.zip

http://justmathbg.info/files/math/ICAData.zip



