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PAM/ HA

HAM) = 0.0001
SPAM) = 0.002

SANA = “VIAGRA".
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NAIVI BAYES

FROM: "MARGARETTA NITA" <MARGUERITESEBRINA@WMLE .COM>
SUBJECT: SPECIAL OFFER : VIAGRA ON SALE AT $1.38 !!!
X-BOGOSITY: YES, TESTS=BOGOFILTER, SPAMICITY=0.99993752,
VERSION=2011-08-29

DATE: MON, 26 SEP 2011 21:52:26 +0300

X-CLASSIFICATION: JUNK - AD HOC SPAM DETECTED (CODE = 73)

SPECIAL OFFER : VIAGRA ON SALE AT $1.38 !!!

COMPARE THE BEST ONLINE PHARMACIES TO BUY VIAGRA. ORDER
VIAGRA ONLINE WITH HUGE DISCOUNT.

MULTIPLE BENEFITS INCLUDE FREE SHIPPING, REORDER DISCOUNTS,

BONUS PILLS
HTTP://RXPHARMACYCVS.RU
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JOHDATUS TOD.NAK.LASKENTAAN

1. P(ABR,C) =PA) PEB|A) P(C|AB) // KEDQUSAANTO
2. P(A) =PA®R) +PAB) // “MARGINALISOINTL”

2. P(AlB) =P(AR) /P(®) // EHDOLLINEN TN.

4. P(B|A) =P(®) P(A|B) /P(A) // BAYESIN KAAVA

5 Al® = PlA|B) =P(A) // RUPPUMATTOMUUS
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PAATT ELY:
1. P(SPAM) = 0.5 P (SPAM) P(SANA, =VIAGRA | SPAM)
2. P(SPAM | SANA=VIAGRA) =

P(SANA;=VIAGRA)
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NAIVI BAYES

'PMTT'ELY:

1. P(SPAM) = 0.5 P(SPAM) P(SANA; =VIAGRA |SPAM)

2. P(SPAM | SANA=VIAGRA) =
P(SANA;=VIAGRA)

2. P(SPAM | SANA;=VIAGRA, SANA,=IS)
P(SPAM) P(SANA; =VIAGRA, SANAL=IS |SPAM)
P(SANA;=VIAGRA, SANA,=IS)

4. P(SPAM | SANA; =VIAGRA, SANAL,=IS, SANA:=ALGORITHM)
P(SPAM) P(SANA; =VIAGRA, SANAL=IS, SANA.=ALGORITHM|SPAM)

P(SANA=VIAGRA, SANA,=IS, SANA:=ALGORITHM)
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PAATT ELY:
1. P(SPAM) = 0.5 P (SPAM) P(SANA, =VIAGRA | SPAM)
2. P(SPAM | SANA=VIAGRA) =

P(SANA; =VIAGRA)

3. P(SPAM | SANA,=
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PAATT ELY:
4. P(SPAM | SANA; =VIAGRA, SANA,=IS, SANA.=ALGORITHM)
P(SPAM) P(SANA,=VIAGRA, SANA,=IS, SANA.=ALGORITHM | SPAM)

P(SANA;=VIAGRA, SANAL=IS, SANA.=ALGORITHM)
P(SANA;=VIAGRA, SANA,=IS, SANA.=ALGORITHM)

= P(SPAM, SANA; =VIAGRA, SANAL=IS, SANA:=ALGORITHM)
+ P(TSPAM, SANA; =VIAGRA, SANA,=IS, SANA.=ALGORITHM)
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PAATT ELY:
4. P(SPAM | SANA; =VIAGRA, SANA,=IS, SANA.=ALGORITHM)
P(SPAM) P(SANA,=VIAGRA, SANA,=IS, SANA.=ALGORITHM | SPAM)

P(SANA;=VIAGRA, SANAL=IS, SANA.=ALGORITHM)

P(EVIDENSSI)
= P(SPAM, EVIDENSSI) // MARGINALISOINTI
+ P(T"SPAM, EVIDENSSI)
P(SPAM)P(EVIDENSSI| SPAM)
P(SPAMI|EVIDENSSI) =
P(SPAM,EVIDENSSI) +P(SPAM, EVIDENSSO
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PAATT ELY:
4. P(SPAM | SANA; =VIAGRA, SANA,=IS, SANA.=ALGORITHM)
P(SPAM) P(SANA,=VIAGRA, SANA,=IS, SANA.=ALGORITHM | SPAM)

P(SANA;=VIAGRA, SANAL=IS, SANA.=ALGORITHM)

P(EVIDENSSI)
= P(SPAM, EVIDENSSI)
+ P("SPAM, EVIDENSSI)
P(SPAM)P(EVIDENSSI| SPAM)
P(SPAMI|EVIDENSSI) = |
P{SPAM PR ENSSHHP{(=SPAM BWRENSSH—
P(SPAM)P(EVIDENSS!| " SPAM) |
PlmspAM|evIDENSS) =

P(SPAM E;z;pg&&&&@ﬁ@%&m&h@_
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PAATI ELY:
4. P(SPAM | SANA; =VIAGRA, SANA,=IS, SANA.=ALGORITHM)
P(SPAM) P(SANA,=VIAGRA, SANA,=IS, SANA.=ALGORITHM | SPAM)

P(EVIDENSSI)
= P(sSPAM, EVIDENSSI) |
+ P(SPAM, EVIDENSSI)

P(SPAM | EVIDENSSI) P(SPAM)P(EVIDENSSI|SPAM

P("SPAM|EVIDENSSI) P(TSPAM)P(EVIDENSS!| " SPAM)
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PAATT ELY:

P(SANA; =VIAGRA, SANAL=IS, SANA.=ALGORITHM | SPAM)

= P(SANA,=VIAGRA | SPAM) // KETJUSAANTO
P (SANA, =S | SANAT=VHASRA, SPAM)
P(SANA=ALGORITHM | = y =S SPAM)

// RIPPUMATTOMUUS
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PAATT ELY:

P(SANA; =VIAGRA, SANAL=IS, SANA.=ALGORITHM | SPAM)

P(SANA=IS|sPAM) 7 [
P(SANA.=ALGORITHM | SPAM)

P(SANA; =VIAGRA, SANA,=IS, SANA=AL HM | " SPAM)

= P(SANA,=VIAGRA | "SPAM)
P(SANAL=IS| " SPAM)
P(SANA.=ALGORITHM| " SPAM)

// KETYUSAANTO
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PAATT ELY:

P(SPAM | EVIDENSSI)/P(TSPAM | EVIDENSSI)

= P(SPAM) / P(TSPAM)
P(SANA; =VIAGRA |SPAM) / P(SANA; =VIAGRA| ~sPAM) >1

P(SANAL=IS|SPAM) / P(SANAL=IS | "SPAM) =1 |
P(SANA:=ALGORITHM|SPAM) / P(SANA=ALGORITHM | "SPAM)
<41 |
| OSAMAARA MAARAAI|

> 1 =>“‘sSpPAM”
< 1 => IIHAMII
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YHTEENVETO TOISTAISEKSL:

¥ TARVITAAN:
- “PRIORIAKAUMA” P(SPAM) = 0.
- “LUOKKAEHDPOLLISET” JAKAUMAT

P(SANA=VIAGRA|SPAM)=0. P(SANA=VIAGRA| "SPAM)=0.
P(SANA=IS|SPAM) = 0. P(SANA =IS| "sSPAM)=0._
P(SANA=ALGORITHM|SPAM) = 0. P(SANA=ALG.|"SPAM)=0.

¥ OLETETAAN ETTA P(SANA | SANA,SPAM) = P(SANA; | SPAM)
(EHDPOLLINEN RIPPUMATTOMUUS)

¥ OLENNAISTA ON OSAMAARA P(SANA;=VIAGRA | SPAM)

---------------------
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PSEUPOKOODINA:

SPAMICITY (Viesti, P):

Odds = P.Spam / P.noSpam // P.Spam + P.noSpam =1
for each Sana in Viesti

Odds = Odds * P.Sana_Spam(Sana) /P.Sana_noSpam(Sana)
return(Odds) PAATTELY:

P(SPAM|EVIDENSSI)/P(TSPAM| EVIDENSSI)

= P(SPAM) / P(TSPAM)
P(SANA, =VIAGRA | SPAM) / P(SANA,; =VIAGRA |
P(SANAL=IS | SPAM) / P(SANA,=IS | 7 SPAM)
P(SANA=ALGORITHM |SPAM) / P(SANA=ALG
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PSEUPOKOODINA:

SPAMICITY (Viesti, P):

Odds = P.Spam [ P.noSpam // P.Spam + P.noSpam =1
for each Sana in Westi

Odds = Odds * P.
return(Odds)

a_Spam(Sana) /P.Sana_noSpam(Sana)

| EVIDENSS)NR (~SPAM | EVIDENSSI)

P(SANA,=VIAGRA | 7 P(SANA; =VIAGRA|
P(SANAL,=IS |SPAM) Y P(SARAL=IS | "SPAM)
P(SANA=ALGORITHM |SPAM) / P(SANA=ALG
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PSEUPOKOODINA:

SPAMICITY (Viesti, P):

Odds = P.Spam / P.noSpam // P.Spam + P.noSpam =1
for each Sana in Viesti

Odds = Odds * P.Sana_Spam(Sana) /P.Sana_noSpam(Sana)
return(Odds)

_Jos SPAMICITY (Viesti, P) >1, LUOKITTELE VIESTI SPAMIKSI
_Jos SPAMICITY(Viesti, P) <1, LUOKITTELE VIESTI HAMIKSI
_Jos SPAMICITY(Viesti, P) =1, EN TIEDA
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PSEUPOKOODINA:

SPAMICITY (Viesti, P):

Odds = P.Spam / P.noSpam // P.Spam + P.noSpam =1
for each Sana in Viesti

Odds = Odds * P.Sana_Spam(Sana) /P.Sana_noSpam(Sana)
return(Odds)

_Jos SPAMICITY (Viesti, P) >1+0, LUOKITTELE VIESTI SPAMIKSI

_Jos SPAMICITY (Viesti, P) <1-f§, LUOKITTELE VIESTI HAMIKSI
MUUTEN, EN TIEDA
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PSEUPOKOODINA:

‘L,oq (A*B) = LOG(A) + Log(®B)

SPAMICITY (Viesti, P):

Odds = P.Spam / P.noSpam // P.Spam + P.noSpam =1

for each Sana in Viesti
Odds = Odds * P.Sana_Spam(Sana) /P.Sana_noSpam(Sana)

return(Odds)

KAYTANNON ONGELMA: ALI-JA YULIVUOPOT
Odds ARVOSTA TULEE HELPOST! LILAN PIENI (LAHELLA NOLLAA)
TAl LILAN SUURL.

RATKAISWU:

RAYTA log(Odds)
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PSEUPOKOODINA:

‘L,oq (A*B) = LOG(A) + Log(®B)

SPAMICITY (Viesti, P):

logOdds = log(P.Spam / PnoSpam) // P.Spam + PnoSpam =1

for each Sana in Viesti
logOdds =1logOdds + log(P.Sana_Spam(Sana) / P.Sana_noSpam(Sana))

return(exp(logOdds))

KAYTANNON ONGELMA: ALI- A YLIVUODOT
Odds ARVOSTA TULEE HELPOST! LILAN PIENI (LAHELLA NOLLAA)
TAl LILAN SUURL.

RATKAISWU:

RAYTA log(Odds)
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AIVI BAYE

PARAMETRIEN OPPIMISESTA

¥ VAIKEA KEKSIA PAASTA EHDOLLISIA TN:LA.
¥ HUONOT ARVOT HUONONTAVAT FILTTERIN TOIMINTAA

¥ PAREMPI RATKAISWU:
1. KERAA SO KASA SPAM-VIESTE)A
2. KERAA SO KASA HAM-VIESTE)A
2B.ARVIOIP(SANA, = ) =0. LASKEMALLADATASTA
(VRT. LASKUHAR). 2.3)

¥ VAROTTAVA NOLLATODENNAKOISYYKSIA!
()OS KASA Bl TARPEEKSI SO, JOTKUT SANAT EBIVAT VAIN
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SPAM HAM

1 MONEY 0.04 21 ALGORITHM 0.01
5 VIAGRA 62 MONEY
2199 FOR
2492 THAT
19 REPLICA
20 EMAIL 3141 IN
3160 I
3218

o® o©° ov

21 DATABASE
25 EMAILS
26 OF

31 TO

43 AND

3472 OF
3874 A
5442 TO

o© o o0© o© o©

o® o\© o\v

TOTAL 2386 TOTAL 283736
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SPAM HAM

21 ALGORITHM 0.01 3
5 VIAGRA

10 I
B P (SANA=MONEY | SPAM) 0.0004

19 RSENNERERENEREE — 1:912 > 1

20 E
B P (SANA=MONEY | "SPAM) 0.0002

21 DATABASE SJ4l0 AND

25 EMAILS 3283 IS

26 OF 3472 OF

31 TO 3874 A

43 AND 5442 TO

48 THE 9196 THE
TOTAL 2386 TOTAL 283736
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SPAM HAM
21 ALGORITHM 0.01
5 VIAGRA

10

B P (SANA=MONEY | SPAM) 0.0004
10 R =1.912 > 1

20
B P (SANA=MONEY | "SPAM) 0.0002
DATABASE U.80 o 3416 AND

25
IR P(SANA =S| SPAM) 0.0042

31 - — = 0.222 < 1

:2 il P(SANA=IS| "SPAM) 0.0116
T

TOTAL 2386 TOTAL 283736
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YHTEENVETO NAIVI BAYES-SPAMFILTTERISTA:

¥ TARVITAAN:
- “PRIORIAKAUMA” P(SPAM) = 0.
- “LUOKKAEHDOLLISET” JAKAUMAT

P(SANA=VIAGRA|SPAM)=0._ P(SANA=VIAGRA| “sPAM)=0.___
P(SANA=IS|SPAM) = 0. P(SANA =IS| "sSPAM)=0._
P(SANA=ALGORITHM|SPAM) = 0. P(SANA=ALG.|"SPAM)=0.

¥ OLETETAAN ETTA P(SANA | SANA,SPAM) = P(SANA; | SPAM)
(EHDPOLLINEN RIPPUMATTOMUUS)

¥ OLENNAISTA ON OSAMAARA P(SANA;=VIAGRA | SPAM)

P(SANA;=VIAGRA | " SPAM)
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QATKOA. Sk

¥ YU JA ALIVUOTOJEN VALTTAMISEKSI KANNATTAA KAYTTAA
LOGARITMIMUUNNOSTA (LOG(A*B)=LOG(A) +LOG(B))

¥ JARKAUMAT PARAS ESTIMOIDA DATASTA

¥ NOLLATOPENNAKOISYYKSILLE TEHTAVA JOTAIN



