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1. Binary Independence Model (BIM)
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Binary Independence Model was introduced by Yu and Salton. The name Binary

Independence Model was coined by Robertson and Sparck Jones.
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term social

ATt Aol 10,000709] oh 737 il 23E FollA 1,0007]= ©o] “social’&
Lokal okl 7Hgs BAL bz, FHeo Age e 1A, S §Y o A=
t}o] “social’S Z3tstn 9ty 7S] HAL o]® thF7} “social’S AHQlojg AML3SH i
Ngozve Sa9lz MuHcd, AW ot AEE #Ee 1/1.000 = 0.0010 ofck.
2813 o TR} “socialg AQlolz AlRsIAl e i AToRUE A9z Mg
o, AEd =82 10/9,000 = 0.0011=2 ¢ AHAIGH o]2{gh ’(715 THZ, WL A|AH]
A H2Jol “social’o] AQlo] e -5 wreithH, thA] 2
2 (dissimilar) 7S AZstotd, 249 ASS 1 A|AH
A o]3jgt A2k Luhn?| similarity criteriong J¥tsti Q)

Stephen Robertson & Karen Sparck-Jonest o]2|st A5 o Z2stAL AHAE9] &
SAMeEoA thFe] ZEIE descriptions?t Fo]&S o A3Hd ROl & o
sl o5 MBSt S Adstdet. 25 A2 D o7|A o]fl 440 WEolH, 7t

i
rO
jas;
=
g



THeat & Jjo) gol2 mAsH: wio), o o)A
%7—]}\1-131: OﬂH 5,_]. (R|D)% %J—-’}' 75}
A7R9) o+t e 01 10707} 912 2 9t ot o] HE = 977} A

o (odds) P(R|D)/P(RID)o]l Bayes’
S UehdtH. e == Axg of Q2|2 stoj2 otxnt
11

rule& A}R% 740]1:}(1_3% B RS 013
Al Ry HER A Qe PD)S TASES st} mlebd Qalh Ao

o714, Dk oF MElo] 9t k WA THRA(80)E UERdTt §o59 AFEL 9
of 9 AT Y oAl 5, = 504 “social’®] M@y &L 1/110jete WA A

SE[ES

Z o] "HelstA SEAMS AsEst7] 9J5t0], three order preserving transformations
7t ArgETH

1) e = 2 AAIARQ] AET= logarithmic odds®] A ofs MEst AIZIT}.
2) M&4 P(R)/P(R)9] priori odds: F-A3tct.
3) & oHF ASREE Ylog(P(D, = 0lR)(P(D, = 0IR) &, ¥l(empty) Tho] H4g W
k
c}.
ol grloz LuHUo] fold £ Q= & £o]9 Aol= I thRoAl AlAlstL Q=
£0]59] ©X| non-zero TS ZIFA|TICEH

P(Dy = 1IR) P(Dy = OIR)
matching — score (D) = E log K — i3 (A 8)
kE matching terms P(DK - 1|R)P(DK = 0|R)

AR, Helol g 8ol5e B4 8oME SAET HEUMUAS FH5| of§
gaiMs 5 b7t asttk olE Sol, MRS chFSa long) HS. ALY ot
P(DJR) 5, R¥E &of k3 maAstL 9t b &S Adsted = o
A chol gofo] Exle} BAlghe PEsty] Uil 1eln AmHoz thF A4 3
gH(distinct) 59 S(number)t FS Heloldx Wl G2, 71 Hejt

Sol, 3 ol Hajolx £ AFO 4

o, & ©o] HoM= AHF7F & ©o] B5E ZPsh= oot ZFsh=
75‘% T A ©ojgt metete A9, 22 & o gle 49) oot mhebA 3Tole] Helol
S 8 oty BHoA ol < gAlgo=m ARHo]| A5 AASHA] ¥ Aoz dHA o
A8og, T2y HAPHor g2 Hgoz, o] w2 9FX] or=r}. IHA|G o] »d2
o & 50| spam filter& 02+ T&& #T} spam filterse} W#AS|A = A|ZFo] AUHA A



&eHno spam or ‘ham’) T+ FA3SHspam) thof tist ‘Ea% o7 =A% ATt A
= olhdo] ATHQIX] ofdA]E ZAAst7] Yoto, ojude] full text7} T©A] E Jjo] &of
thAlof ARl 4~ Qlct.

4. 2-Poisson model

Bookstein¥} Swansong TfF2] MQlojE FET HAoz AU FA XS 7NLdst
Fot ol ool e 8ojo WA vlELQl e Ohgd 22 271X]19] Poisson w4t
Sgsto] RS 4 otal AQbstct. o] f X RlE40] AR W Lot

B B e_“’(ul)tf e
P(X—tf) = )\T + (1—>\)T

A GSHAL AIRE Qo] of i Apdo] dojd slaof et 7Tt

—

IZols B (Poisson##, Fol: Poisson distribution)= &Hg20]4 ©9 A7t ¢to] of
| 2 W B AJKE BHsts oA EEF Fxo|th. TA] YoljlA], Fobd 250
g B AN E= 53 QoA of' Apdo] RARQIE ¥ HAAY ZARIXE mHASH
.o ZO1Z1 AJZbol A HAEeh Apie) seAbetH, 2|1l FojAl

gAY FApr METHE, FolRl Ao AR xE WAEY 282 oS 2ol +

[ of o o U o
i)
S
>
it
L

| Hc
He
o
)
[m]

9 (o]
=<
N

4 Examples
1) 29 & ZAlojEo] =5k AHEAtY] 4.
2) st mo]x]ofl = QEKtypo)e] 4.

et #A AAGeRl, e = 2.718282 ofct. e WS AMSH] st ALt 9



<o|A] 1>
FolH EAHOIA AIZte) chEo] AIZIY W 1.8UH BAYR o]RolA L Qloky sHgs)
AL 3% o] EATA Folzl Azt 4we] Alzto] thEd gL ToloL,

* XE SR A dEEE A7 4 olct
1) tEe Ragz wy
2) @ulge 1.8%olct.

<of|A] 2>

Fo] Aol A FofZl AJRtoll 2 o] Altto] giEd =E2 F90l47,

PX > 2)=PX =2)+PX =23)+...
1 — PX <2
1 — (PX=0)+PX=1)

) 1518”518
Sl e te )
=1 — (0.16529 + 0.29753)
= 0.537

5. Okapi BM25 (BM: Best Matching)

HE A, Okapi BM252 E749r GA o] A4S A2 A4S HAAAA A
F3tA] 7] = FAAXIOA] AFESHE ranking function o]th. o]71& Stephen E. Robertson,



Karen Sparck Jones Sof Qs 1970d e} 80dtfof 7f¥s &&EA ZAM mgdFof] &
Astn Qict.

BM25¢} ol7ie] Az WEQ BMISFE 9 SAm 22 gAEAdA Aol
TF-IDF-like retrieval functionsg AF2s5ta Qict.

BM25&= ZA0l Qe Hlols 9] o AWGUTHA 2A8) dAIstel, 2 A
Uett= s 242 49 MES AMEgtst=
(function) o|t}. o7& Tl g4t obat, vl
T ARjR scoring functions?] 3t 7pFo|ch. 7HAF A

c}:

a bag-of-words retrieval &4
the @40} ojejojel g Abgstcie}
izl AlRE 39 shbe chga)

keywords qi, ..., On, & X
o] A4ttt

odt

stal = Hel QolA, &4 D2 BM25 scores T

glo
i)
My

score(D.Q) = Zn][DF(qi). flg; D). (ky+ 1)
o (@ D)+ k. (1—b+b.

|D|
avgdl

)

af(q, D)2 24 D9 9= q;'s term frequency©]t}:

+|D|= o]z = 24 Do Zo] o]tk

s avgdlZ wAOA LAt HIAE ATo] Q= HawA{Zol ot

s+ k; and b+ free parameterso|t, k; € [1.2,2.0] 2] b = 0.753 4, QA|Ho g
advanced optimizationo] & © AMEHZC}

2 IDF(q)= Hz] 8ol g 9IDF (inverse document frequency) weight o]t} o]71& O
Az o2t Zo] ALttt

N—n(q1)+0.5
IDF(q;) =log n(g) 105
ANS AT 9l B9 & 2ol
cn(@)e q.2 ZIAFL Qr BAC Lolct

6. Bayesian network models
* MYxtg: 04_basianNetworkModel.
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P(frog said that toad likes frog) (0.01 x 0.03 x 0.04 x 0.01 x 0.02 x 0.01)

* (0.8 x 0.8 x08:x08x08x08x02)
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Model My Model Mo

the 0.2 the .15
a 0.1 a 0.12
frog 0.01 |frog 0.0002
toad 0.01 |toad 0.0001
said 0.03 |said 0.03
likes 0.02 |likes 0.04
that 0.04 |that 0.04
dog 0.005 |dog 0.01
cat 0.003 | cat 0.015
monkey 0.001 | monkey 0.002

Figure 12.3: Partial specification of two unigram language models.
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For the sequence shown, we get:

(I s frog said that toad likes that dog
M, 0.01 0.03 0.04 0.01 0.02 0.04 0.005
M, 0.0002 0.03 0.04 0.0001 0.04 0.04 0.01

P(s|M,) = 0.00000000000048
P(s|Mz) = 0.000000000000000384
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8. Google’s page rank model
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