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Attribútumok meghatározása
· MOC			Indított hívás
· MTC			Fogadott hívás
· SUM_DURATION	Az összes hívás mennyisége másodpercben
· SUM_AMOUNT		Az összes forgalmazott adat mennyisége byteban
· MIN_DURATION	Legkisebb hívás hossza másodpercben		
· MIN_AMOUNT		A legkisebb forgalmazott adat mennyisége  byteban
· GPRS			Adatforgalom		
· MAX_DURATION	Leghosszabb hívás hossza másodpercben		
· MAX_AMOUNT		A legnagyobb forgalmazott adat mennyisége byteban		
· AVG_DURATION	Átlagos híváshossz másodpercben		
· AVG_AMOUNT		Átlagos forgalmazott adat mennyisége byteban
Numerikus adattér létrehozása
SUBSCRIBER_ANALYSIS<SUBSCRIBER_ID, MOC_EVENTS, MOC_SUM_DURATION, MOC_MAX_DURATION, MOC_MIN_DURATION, MOC_AVG_DURATION, MTC_EVENTS, MTC_SUM_DURATION, MTC_MAX_DURATION, MTC_MIN_DURATION, MTC_AVG_DURATION, GPRS_EVENTS, PRS_SUM_AMOUNT, GPRS_MAX_AMOUNT, GPRS_MIN_AMOUNT, GPRS_AVG_AMOUNT>
lsd.: numerikus_adatter.xlsx
Hasonlósági függvény meghatározása
Három részre bontjuk a hasonlósági függvényeket, annak érdekében, hogy a különböző szolgáltatások külön legyenek értelmezve:



Végül összesítjük a kiszámolt hasonlóságokat:

Objektum redukció
Az objektum-minősítő vektor:

Elemzések alapján a következő paraméterek tűntek használhatónak:
   
Hasonlósági osztályzás eredménye
Egy külön táblában létrehozzuk a hasonlósági függvények által kiszámolt adatokat:
create table subscriber_similarity
as
select   SUBSCRIBER_ID_X
        ,SUBSCRIBER_ID_Y
        ,MOC_SIMILARITY
        ,MTC_SIMILARITY
        ,GPRS_SIMILARITY
        ,round((1/3) * (MOC_SIMILARITY + MTC_SIMILARITY + GPRS_SIMILARITY),5) SIMILARITY
from
    (
          select   x.SUBSCRIBER_ID SUBSCRIBER_ID_X
                  ,y.SUBSCRIBER_ID SUBSCRIBER_ID_Y
                  ,F_GET_MOC_SIMILARITY(
                            MOC_STAT_TYPE(
                                          x.MOC_EVENTS,
                                          x.MOC_SUM_DURATION,
                                          x.MOC_MAX_DURATION,
                                          x.MOC_MIN_DURATION,
                                          x.MOC_AVG_DURATION
                            )
                            ,MOC_STAT_TYPE(
                                          y.MOC_EVENTS,
                                          y.MOC_SUM_DURATION,
                                          y.MOC_MAX_DURATION,
                                          y.MOC_MIN_DURATION,
                                          y.MOC_AVG_DURATION
                            )
                  ) as MOC_SIMILARITY
                  ,F_GET_MTC_SIMILARITY(
                            MTC_STAT_TYPE(
                                          x.MTC_EVENTS,
                                          x.MTC_SUM_DURATION,
                                          x.MTC_MAX_DURATION,
                                          x.MTC_MIN_DURATION,
                                          x.MTC_AVG_DURATION
                            )
                            ,MTC_STAT_TYPE(
                                          y.MTC_EVENTS,
                                          y.MTC_SUM_DURATION,
                                          y.MTC_MAX_DURATION,
                                          y.MTC_MIN_DURATION,
                                          y.MTC_AVG_DURATION
                            )
                  ) as MTC_SIMILARITY
                  ,F_GET_GPRS_SIMILARITY(
                            GPRS_STAT_TYPE(
                                          x.GPRS_EVENTS,
                                          x.GPRS_SUM_DURATION,
                                          x.GPRS_MAX_DURATION,
                                          x.GPRS_MIN_DURATION,
                                          x.GPRS_AVG_DURATION
                            )
                            ,GPRS_STAT_TYPE(
                                          y.GPRS_EVENTS,
                                          y.GPRS_SUM_DURATION,
                                          y.GPRS_MAX_DURATION,
                                          y.GPRS_MIN_DURATION,
                                          y.GPRS_AVG_DURATION                  )
                  ) as GPRS_SIMILARITY
          from    SUBSCRIBER_ANALYSIS x
                  cross join SUBSCRIBER_ANALYSIS y)   
;
Eredmény:
lsd.: hasonlosagi_osztalyozas_eredmenye.xlsx
Hasonlósági térredukció
A HasonlóságiAdatredukció.pdf –ben ismertetett térredukciós algoritmus alapján készült lekérdezés:
CREATE OR REPLACE VIEW V_REPR_SPACE
AS
select  srank.SUBSCRIBER_ID_X
       ,srank.SUBSCRIBER_ID_Y
       ,srank.SUM_SIMILARITY
       ,srank.ENV_COUNT
       ,srank.MAX_SIMILARITY
       ,srank.RANK
       ,count(DISTINCT srank.SUBSCRIBER_ID_Y) over () OBJ_COUNT
       ,(select count(SUBSCRIBER_ID) from subscriber_analysis) ORIGINAL_OBJECT_SPACE_SIZE
       ,(count(DISTINCT srank.SUBSCRIBER_ID_Y) over ()) / (select count(SUBSCRIBER_ID) from subscriber_analysis) COVERAGE
       ,count(DISTINCT srank.SUBSCRIBER_ID_X) over() REPR_OBJ_COUNT
from 
  (
    select ssum.SUBSCRIBER_ID_X
          ,ssum.SUBSCRIBER_ID_Y
          ,ssum.SUM_SIMILARITY
          ,ssum.ENV_COUNT
          ,ssum.MAX_SIMILARITY
          ,dense_rank() over (order by ssum.SUM_SIMILARITY desc, ssum.ENV_COUNT desc, ssum.MAX_SIMILARITY desc) RANK
    from   
        (
          select sa.SUBSCRIBER_ID SUBSCRIBER_ID_X
                ,vss.SUBSCRIBER_ID_Y SUBSCRIBER_ID_Y
                ,vss.SIMILARITY
                ,sum(vss.SIMILARITY) over(partition by sa.SUBSCRIBER_ID) SUM_SIMILARITY
                ,max(vss.SIMILARITY) over(partition by sa.SUBSCRIBER_ID) MAX_SIMILARITY
                ,count(1) over(partition by sa.SUBSCRIBER_ID) ENV_COUNT
          from   SUBSCRIBER_ANALYSIS sa
                ,V_SUBS_SIM_FILTERED vss
          where sa.SUBSCRIBER_ID = vss.SUBSCRIBER_ID_X
            and vss.SIMILARITY > 0.34
       ) ssum
  ) srank
where srank.ENV_COUNT > 400

Eredmény:
lsd.: hasonlosagi_terredukcio.xlsx


Reprezentás objektumok
select SUBSCRIBER_ID_X
from  V_REPR_SPACE
group by SUBSCRIBER_ID_X
;
Eredmény:
reprezentas_objektumok.xlsx
Attribútum-standardizálás
Annak érdekében, hogy össze tudjuk hasonlítani a különböző attribútumokat szükséges az adatok standardizálása:
select
        SUBSCRIBER_ID SUBSCRIBER_ID
        ,abs(MOC_EVENTS - AVG_MOC_EVENTS) / STDDEV_MOC_EVENTS MOC_EVENTS
        ,abs(MOC_SUM_DURATION - AVG_MOC_SUM_DURATION) / STDDEV_MOC_SUM_DURATION MOC_SUM_DURATION
        ,abs(MOC_MAX_DURATION - AVG_MOC_MAX_DURATION) / STDDEV_MOC_MAX_DURATION MOC_MAX_DURATION
        ,abs(MOC_MIN_DURATION - AVG_MOC_MIN_DURATION) / STDDEV_MOC_MIN_DURATION MOC_MIN_DURATION
        ,abs(MOC_AVG_DURATION - AVG_MOC_AVG_DURATION) / STDDEV_MOC_AVG_DURATION MOC_AVG_DURATION
        ,abs(MTC_EVENTS - AVG_MTC_EVENTS) / STDDEV_MTC_EVENTS MTC_EVENTS
        ,abs(MTC_SUM_DURATION - AVG_MTC_SUM_DURATION) / STDDEV_MTC_SUM_DURATION MTC_SUM_DURATION
        ,abs(MTC_MAX_DURATION - AVG_MTC_MAX_DURATION) / STDDEV_MTC_MAX_DURATION MTC_MAX_DURATION
        ,abs(MTC_MIN_DURATION - AVG_MTC_MIN_DURATION) / STDDEV_MTC_MIN_DURATION MTC_MIN_DURATION
        ,abs(MTC_AVG_DURATION - AVG_MTC_AVG_DURATION) / STDDEV_MTC_AVG_DURATION MTC_AVG_DURATION
        ,abs(GPRS_EVENTS - AVG_GPRS_EVENTS) / STDDEV_GPRS_EVENTS GPRS_EVENTS
        ,abs(GPRS_SUM_AMOUNT - AVG_GPRS_SUM_AMOUNT) / STDDEV_GPRS_SUM_AMOUNT GPRS_SUM_AMOUNT
        ,abs(GPRS_MAX_AMOUNT - AVG_GPRS_MAX_AMOUNT) / STDDEV_GPRS_MAX_AMOUNT GPRS_MAX_AMOUNT
        ,abs(GPRS_MIN_AMOUNT - AVG_GPRS_MIN_AMOUNT) / STDDEV_GPRS_MIN_AMOUNT GPRS_MIN_AMOUNT
        ,abs(GPRS_AVG_AMOUNT - AVG_GPRS_AVG_AMOUNT) / STDDEV_GPRS_AVG_AMOUNT GPRS_AVG_AMOUNT
from    SUBSCRIBER_ANALYSIS
      ,(      
      select  
            avg(MOC_EVENTS) AVG_MOC_EVENTS
            ,avg(MOC_SUM_DURATION) AVG_MOC_SUM_DURATION
            ,avg(MOC_MAX_DURATION) AVG_MOC_MAX_DURATION
            ,avg(MOC_MIN_DURATION) AVG_MOC_MIN_DURATION
            ,avg(MOC_AVG_DURATION) AVG_MOC_AVG_DURATION
            ,avg(MTC_EVENTS) AVG_MTC_EVENTS
            ,avg(MTC_SUM_DURATION) AVG_MTC_SUM_DURATION
            ,avg(MTC_MAX_DURATION) AVG_MTC_MAX_DURATION
            ,avg(MTC_MIN_DURATION) AVG_MTC_MIN_DURATION
            ,avg(MTC_AVG_DURATION) AVG_MTC_AVG_DURATION
            ,avg(GPRS_EVENTS) AVG_GPRS_EVENTS
            ,avg(GPRS_SUM_AMOUNT) AVG_GPRS_SUM_AMOUNT
            ,avg(GPRS_MAX_AMOUNT) AVG_GPRS_MAX_AMOUNT
            ,avg(GPRS_MIN_AMOUNT) AVG_GPRS_MIN_AMOUNT
            ,avg(GPRS_AVG_AMOUNT) AVG_GPRS_AVG_AMOUNT
            
            ,stddev(MOC_EVENTS) STDDEV_MOC_EVENTS
            ,stddev(MOC_SUM_DURATION) STDDEV_MOC_SUM_DURATION
            ,stddev(MOC_MAX_DURATION) STDDEV_MOC_MAX_DURATION
            ,stddev(MOC_MIN_DURATION) STDDEV_MOC_MIN_DURATION
            ,stddev(MOC_AVG_DURATION) STDDEV_MOC_AVG_DURATION
            ,stddev(MTC_EVENTS) STDDEV_MTC_EVENTS
            ,stddev(MTC_SUM_DURATION) STDDEV_MTC_SUM_DURATION
            ,stddev(MTC_MAX_DURATION) STDDEV_MTC_MAX_DURATION
            ,stddev(MTC_MIN_DURATION) STDDEV_MTC_MIN_DURATION
            ,stddev(MTC_AVG_DURATION) STDDEV_MTC_AVG_DURATION
            ,stddev(GPRS_EVENTS) STDDEV_GPRS_EVENTS
            ,stddev(GPRS_SUM_AMOUNT) STDDEV_GPRS_SUM_AMOUNT
            ,stddev(GPRS_MAX_AMOUNT) STDDEV_GPRS_MAX_AMOUNT
            ,stddev(GPRS_MIN_AMOUNT) STDDEV_GPRS_MIN_AMOUNT
            ,stddev(GPRS_AVG_AMOUNT) STDDEV_GPRS_AVG_AMOUNT
      from SUBSCRIBER_ANALYSIS ) s_stat;
Eredmény:
lsd.: attributum_standardizalas.xlsx
Attribútum-redukció
select sdev.SUBSCRIBER_ID_X
      ,max(sdev.C_DEV_MOC_EVENTS) C_DEV_MOC_EVENTS
      ,max(sdev.C_DEV_MOC_SUM_DURATION) C_DEV_MOC_SUM_DURATION
      ,max(sdev.C_DEV_MOC_MAX_DURATION) C_DEV_MOC_MAX_DURATION
      ,max(sdev.C_DEV_MOC_MIN_DURATION) C_DEV_MOC_MIN_DURATION
      ,max(sdev.C_DEV_MOC_AVG_DURATION) C_DEV_MOC_AVG_DURATION
      ,max(sdev.C_DEV_MTC_EVENTS) C_DEV_MTC_EVENTS
      ,max(sdev.C_DEV_MTC_SUM_DURATION) C_DEV_MTC_SUM_DURATION
      ,max(sdev.C_DEV_MTC_MAX_DURATION) C_DEV_MTC_MAX_DURATION
      ,max(sdev.C_DEV_MTC_MIN_DURATION) C_DEV_MTC_MIN_DURATION
      ,max(sdev.C_DEV_MTC_AVG_DURATION) C_DEV_MTC_AVG_DURATION
      
      ,max(sdev.C_DEV_GPRS_EVENTS) C_DEV_GPRS_EVENTS
      ,max(sdev.C_DEV_GPRS_SUM_AMOUNT) C_DEV_GPRS_SUM_AMOUNT
      ,max(sdev.C_DEV_GPRS_MAX_AMOUNT) C_DEV_GPRS_MAX_AMOUNT
      ,max(sdev.C_DEV_GPRS_MIN_AMOUNT) C_DEV_GPRS_MIN_AMOUNT
      ,max(sdev.C_DEV_GPRS_AVG_AMOUNT) C_DEV_GPRS_AVG_AMOUNT
from
  (
        select  rs.SUBSCRIBER_ID_X
                ,round(avg(sa.MOC_EVENTS) over(partition by rs.SUBSCRIBER_ID_X),5) C_AVG_MOC_EVENTS
                ,round(stddev(sa.MOC_EVENTS)  over(partition by rs.SUBSCRIBER_ID_X),5) C_DEV_MOC_EVENTS
                ,round(avg(MOC_SUM_DURATION) over(partition by rs.SUBSCRIBER_ID_X),5) C_AVG_MOC_SUM_DURATION
                ,round(stddev(MOC_SUM_DURATION) over(partition by rs.SUBSCRIBER_ID_X),5) C_DEV_MOC_SUM_DURATION
                ,round(avg(MOC_MAX_DURATION) over(partition by rs.SUBSCRIBER_ID_X),5) C_AVG_MOC_MAX_DURATION
                ,round(stddev(MOC_MAX_DURATION) over(partition by rs.SUBSCRIBER_ID_X),5) C_DEV_MOC_MAX_DURATION
                ,round(avg(MOC_MIN_DURATION) over(partition by rs.SUBSCRIBER_ID_X),5) C_AVG_MOC_MIN_DURATION
                ,round(stddev(MOC_MIN_DURATION) over(partition by rs.SUBSCRIBER_ID_X),5) C_DEV_MOC_MIN_DURATION
                ,round(avg(MOC_AVG_DURATION) over(partition by rs.SUBSCRIBER_ID_X),5) C_AVG_MOC_AVG_DURATION
                ,round(stddev(MOC_AVG_DURATION) over(partition by rs.SUBSCRIBER_ID_X),5) C_DEV_MOC_AVG_DURATION
                ,round(avg(MTC_EVENTS) over(partition by rs.SUBSCRIBER_ID_X),5) C_AVG_MTC_EVENTS
                ,round(stddev(MTC_EVENTS) over(partition by rs.SUBSCRIBER_ID_X),5) C_DEV_MTC_EVENTS
                ,round(avg(MTC_SUM_DURATION) over(partition by rs.SUBSCRIBER_ID_X),5) C_AVG_MTC_SUM_DURATION
                ,round(stddev(MTC_SUM_DURATION) over(partition by rs.SUBSCRIBER_ID_X),5) C_DEV_MTC_SUM_DURATION
                ,round(avg(MTC_MAX_DURATION) over(partition by rs.SUBSCRIBER_ID_X),5) C_AVG_MTC_MAX_DURATION
                ,round(stddev(MTC_MAX_DURATION) over(partition by rs.SUBSCRIBER_ID_X),5) C_DEV_MTC_MAX_DURATION
                ,round(avg(MTC_MIN_DURATION) over(partition by rs.SUBSCRIBER_ID_X),5) C_AVG_MTC_MIN_DURATION
                ,round(stddev(MTC_MIN_DURATION) over(partition by rs.SUBSCRIBER_ID_X),5) C_DEV_MTC_MIN_DURATION
                ,round(avg(MTC_AVG_DURATION) over(partition by rs.SUBSCRIBER_ID_X),5) C_AVG_MTC_AVG_DURATION
                ,round(stddev(MTC_AVG_DURATION) over(partition by rs.SUBSCRIBER_ID_X),5) C_DEV_MTC_AVG_DURATION
                ,round(avg(GPRS_EVENTS) over(partition by rs.SUBSCRIBER_ID_X),5) C_AVG_GPRS_EVENTS
                ,round(stddev(GPRS_EVENTS) over(partition by rs.SUBSCRIBER_ID_X),5) C_DEV_GPRS_EVENTS
                ,round(avg(GPRS_SUM_AMOUNT) over(partition by rs.SUBSCRIBER_ID_X),5) C_AVG_GPRS_SUM_AMOUNT
                ,round(stddev(GPRS_SUM_AMOUNT) over(partition by rs.SUBSCRIBER_ID_X),5) C_DEV_GPRS_SUM_AMOUNT
                ,round(avg(GPRS_MAX_AMOUNT) over(partition by rs.SUBSCRIBER_ID_X),5) C_AVG_GPRS_MAX_AMOUNT
                ,round(stddev(GPRS_MAX_AMOUNT) over(partition by rs.SUBSCRIBER_ID_X),5) C_DEV_GPRS_MAX_AMOUNT
                ,round(avg(GPRS_MIN_AMOUNT) over(partition by rs.SUBSCRIBER_ID_X),5) C_AVG_GPRS_MIN_AMOUNT
                ,round(stddev(GPRS_MIN_AMOUNT) over(partition by rs.SUBSCRIBER_ID_X),5) C_DEV_GPRS_MIN_AMOUNT
                ,round(avg(GPRS_AVG_AMOUNT) over(partition by rs.SUBSCRIBER_ID_X),5) C_AVG_GPRS_AVG_AMOUNT
                ,round(stddev(GPRS_AVG_AMOUNT) over(partition by rs.SUBSCRIBER_ID_X),5) C_DEV_GPRS_AVG_AMOUNT
        from   V_REPR_SPACE rs
              ,V_SUBS_STANDARDIZED sa
        where rs.SUBSCRIBER_ID_Y = sa.SUBSCRIBER_ID
        ) sdev
group by sdev.SUBSCRIBER_ID_X
;
Eredmény:
lsd.: attributum_minosito_tabla.xlsx
Eredmények értelmezése
Mivel az eredeti adatok roaming adatforgalomból származnak, ezért nem meglepő, hogy az ügyfelek többnyire rövid hívásokat kezdeményeznek. Hívás fogadásnál látszik, hogy a hossz általában 0, tehát az esetek jelentős részében nem fogadják a feléjük kezdeményezett hívásokat. Adatforgalmat tekintve… az nincs, illetve jelentéktelen mennyiségű az egész adatteret tekintve. 
[bookmark: _GoBack]További elemzés szükséges, mert valószínűleg alkalmatlanok a jelenleg használt hasonlósági függvények arra, amire ki lettek találva. Esetleg a térredukció és az attribútum minősítő algoritmusokban is lehetnek elvi/implementációs hibák.
