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^ #lt > ^'J ^ iM i# ~t~ -$, S±! ^4/f- ?'] ^ 6] 

Jf?<], jf-if&ik 6] &$a&T& # Fit tfj ±-%~¥l^~, t&fc Vfc 

# k>]>#>(&&-*£- *J ̂  ?'J*J ̂ ?<] 

Z1 o tit?pT^^tA. 

i&ffit $ i&'tJ$M ^Litii^t" ̂ M^Jl| ^ , kMMi 

Ma ijjm^, AAT *.£M r At 
, £pil#it^ ^ ItA#7vX^ Bt ^ -H-#-#-i4'li^it^ 

^ij f&nn, &-f^ 

i) ##'J:fa, ^bA^izgjll 

X^1 H, ^ |J 6 ̂  >C fb#^Mtiti# *J /f- ?'] ^ itT?'] o 1*7# 

M^it$ ^X^Nt^v^~&# ̂  tb)$^^ I?] J% Z1 ^ 

^TA.^^-5 ^ , /Ar^Tp^Jf] /* HjVVX.-^ 
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1*7 J., Ngram %-f 

, —7i^, #/#• Ngram i#~t~ ^^Jf] t > $1Z1 

i|--fiX#J^^^^, -tkAibFMh W*, 

^iW'HNfcT, 

i&i£3lf^M^^I*], it^Ri#4lr7v_L, 

u&.n—Mrnt & , *n^tAt 

^ —^5~ iiE7, #>#. Ngram i£f , #>#. Ngram 

iff » t 'Ifi£ 

## ̂  fi! F i?sM y^M^-$U&0 

^ ̂  ^ ^ X^Nlr/v^ iX#J 

^ $k^yjffx^NIr^£ ̂ ^^x^#r Ai^Jt0 

—-#X^Nfr/v^~>ir, %li%&VX "Fi^"^-: 
j> #tx, /»#ix#4W>s. ̂  jf] f r 

#TA, ^l*jMi#-t~il^, #4£ 

#f iOJ f i#~t~ #35! ̂ ifLJU i#t~ it^#ri£#i&i# ̂  ?'] ̂  t tf)4£.i&T& 

6] fr-j Ji^gf,#; il 

«iMil-f«, ^H'jif JMlrtAt&-%•&#!W; 
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IM- ̂  ffl f if %ff\ffl f f i* &1 

iv tf] M , Js-f~ i& 

##/!>; 

#T i±J <*7 ?'] ̂ „ 

f #tX, J?] Z1 #tXMJHL^H /S fr\J Jf] f i%- "I" 

®M; 

^J?] Z1 oj ̂ 'J 4t; 

f^m^ll»it^/* iff^i# t" 

^J4l t ̂iAi£ti&*} fr-j _hy^fe#; 

*J i£##/|>, ##/f-^ *J ?'J ̂ T^'J ^; 

#f °l H {±5 o 

%-rr#tx, f> #tx^ |] ̂ &&&&riff# 

ff\F llT/V, if-f #Toj ̂ij 

#f ^ |J ^ W*3& ffl i& ~t~, Wfefit-fi^r'tffl 

i%- f if %f%$LiAi&i%- ¥} 6J fr-J ; 

?%&$-/* ?&j£8£ &J ^'JN *W-^7 ?'J 4t t ̂  

^7 i£##^, ¥r% {±5 ^ 4j ?'] ̂  „ 
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M ftM f #ia>> f tfjMfiff 

6] ^iAi&iv-cQ fr-/ 

t ; 
It A , $ -fit it; *J ?'] 

—-g-f: 

ri£ttm; mmr^rx, #;/f^/,%/vJi#^^il; 
*1 ?'J i±!; 

^311, f1 i£ 

^'J^t 

—#X^*tS5Mo ^#^-f, 

"f lit# &•? il- "I" ^ A ^, 

^llTTv, ^#H+^J/,#v^t-&-

i*} i%- fr-J # >#- , lir i±! JL v&^H^gl ; 

M iB 6]; 

^-fJf] f-&J& WkifcjEtt&f-l£#^ji|-f& 

M^4-, fajfcffl f *}, ^#Jif #ffl f llr/V 
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mk, ft i*r#,#JX 

it! i# *J It it! o 

» & -f ft f i#"trT$M ft f lir/v^T^I ̂ f>J, 'Mf#/!> ̂  fr-j 

4] ^ t MY J? # itr ̂  i# ̂ 7 ftfjT&t*} 'If, r 

fb^l^'i&^$tWJff\%g-tfj&i&ig- 6], ^$)7 X^Nt/v^ yfrtfh41, & 

& 7 x^^bMiJL 

m WinCim 
% 7 Jtt , T® 

Ip, JILT?r7J?j^Liiki? ffit®~£^-> ^t" 

-f iMf, ^^#{±j^'Jii:'l-±^^;'l-±^ltr^T. 

wt s m^im m s. 
® 1 ̂ 7—; 

® 2 ̂ 7^—; 

® 3 ̂ 7^—; 

gj 4 ̂ 7—; 

® 5 ̂ 7^—; 

® 6 ^7^ML0^ H] o 

® 7 ^7^MC0^ ®; 

® 8 ^7 %&#<J ^i£SJL2##J® o 
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fe-—jpffll&T-fc, — 

W: 

lP~W S102, 

MMo 

ft f faifsft -fv%—#tX ft f , T ̂ Z1 "H£. 

"T, ^7 ̂  Z1 fr-J ^ Aij JD z7 #f ̂ Jf] tf] tf] IP J4iit, 

MAC J&Jljtf-,, 

>£.—S102 JDZ1 ^tx^tii^jDz1 

iff , >jMNfc.$Z1 Ifafeft f f 

&tm. &-f^ri^t^m^mftr>i& 
3'lf, 

4T^Ji#!'JfMt#fo 

#^S104, 

¥} X^NIr/v^" fetm)% t &M % ft f E *J , i$J£iti# 

^7 ^'J^o 

#^S106, m^ftfi^t^M^ft^t^M 

if $r^%^i%- 6j ?'] 4L t fr-j iAi&i%- 6j ¥} „ 

itJf]iffT^, itit^t^JM^I ̂ i## 

iW> ̂rii^M.^11 itit^l^H^A^JrJD z> llr^v 
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ft it ft & t$M if 6] ?'] M % #J ^ M ̂  
5mm^ft&fti%t*%mm^7T<Mm, &*tM 

z1 ^Ht 4^ z1 iff^ftf 

-^T—/A#rAX^flt> MrsrfcftP)T&3-&]ftf'T&t~J$Mfa^ft 
i% f —&ft -f if %&&& 6j ?'} jL t ¥} ̂ iti# 6j ¥} o 

fe-—^ $k^yr ̂  t > it ft fa ft fi£t 

%f Mit, H'JT ^ t $.MJ Z1 i# ~t~^it ̂  i£ ~t~# 

M, ft -f if $r^%A.i% 6] ?'} A f tf] &3&fe *} ̂  JL%-$L^- „ iM %& t> 

,&ft&t&&frftf'i£t&&>fr&&JflL&?I, 

ll^H$PKiM r ^ f-<*J 

iMA#, -t!L#^7"^:|lr7v^"o 
S108, &J& JiJfW# ^'iit *1 

t> Ji^a^A^'J 'h *J ?']^t #J 

iA%Li%- £j ilbff^/f* 5 fr\HH.iitia" ^7 Z1 ^i#"tf If, 

JLT t ^7 ft F ff\ % £, 0 jtb ft f T ̂  -I^ii ̂  it#^'J flrffig-tfj iAi&i£ 

£j, #1^) 7 X^NITA^M#, -teJUtj T x^NlrA^iiJL 

#^S110, lt£#/f>^miti#^<l4L 

^ Z1 T ̂  ̂ A^iti5] £'J Jl t it##fH^itio" pj J #fit#fr\J ̂ itio" pj ̂ A 

, ipx^x^ >,t^x#?t 

^O 
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fe-—S110 #-{±! 

:zr$bV/£*t 

>j #j & A #j % ~m&& %, —m&& 

a) fa%--iJLxkti%- £j, jf-JLif? —j£.i3ti& £j fr\jM\-Jf-IT > % —^7 4^ 

/f>^||-—ii#, ̂  z1 #j Jl 

H A ¥} i%i!kd%- v} „ 

^ ^ t> &i£ &&AZ-^ftf fci&tfiMI 

^ftf T&t$M -frfe-fy/flft f ^J^^^ft f ^Hf,g Jl 

Z1 , #JD p ^Hf 4^n*] $HtA^'JJf] f i*] 

M-1 o JL# ̂  f "fetBt > AUf] /* i*] ̂  t ^Ht 4- fan ffl 1t 4, 

#t> nM%n 
4frfe$l f i*lM-11±5 3W /^#L 

tb^T^ijUf] Ngram iff » ft 

ri%t$M¥JM%%&&& rn&f ?<) M&> 5^ft 

r^M; iifti^tMM^ijil^^A^-tftr^^imjf'F}^, T 

if 

% t > ft fi^'t~%&. tfj %&£*$.1: 
m 

P»SJS) =Y[Puser(Wi 1 Wi-n+V''Wi-l) 
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jiLtj?, Puser(S) ^ m S=wiw2...wm^$L^L; s 

wiw2...wm S i%-o) S & m 

Puser(wi 1 wi-„+i-wi-i) -5]- if : 

/ I X C(Wi-n+l-Wi-lWi) 
P(Wi1 wi-„+i-wi-i) = , —Liv 

c(wi-n+i-wi-i) 

it, c^-^-w^ 

r ̂  ̂  t ?|J ^ „ 

$-—» ft f i%-^^M^ft , 

#J Unigram ~f" Ngram i%'^ |s] JL 

m 

p (S)=TTp (w.) 
wser \ ' X J. 1 

i=l 

_^t tj? , ^Lr (^) ^ III ia fr\J i# Pj ^W/Vl^. . . Wm fr\J o 

Bigram i^SM 

$ o 

^ ̂  t ^ "f i# ~t~ ^ : 
m 

p (S)=TTp (w. \w. ,) 
wser \ ' J^ J^ user \ i i-l' 

i=l 

t ? ^(S) ̂  m S=wiw2...w„ 

JlrfH# pj 5 i# Wj fa Wi-i, (w'; 1 w'; 1 -1 fr-J if : 

c(wi4w,.) 
p(w. |Wi_i) = ——— 

c(wi-i) 
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i# Wi-J t tf) /Alto 

&) ?'] &t tfl ¥} f 

NgramJ5'j 

#7*1 / i# f t 

if fr-j, -&"H" : 

^,re (W; 1 w.--B+i • • -W.--1) = a x P (w,. I w;_n+1.. .wM) + (1 •- a) x P ser (w,. I w;_n+1.. .wM) 

*t> P^-(Wi P(^' 1 W-+I-WM)^ 

TFit^-^-rp-(w,; 

, a % #4i £ It, 0 ^'J 1 ̂  IXI o 

m 

P(S) =Y\Pmixture(wi I 
i=l 

P(S) % m S=WiW2...wm^^t^o 

i£6j^T ti&M f o A:, J8'J ^7 *J F) 

AtjftSf-MiFwF, Mf iji'J T x^ilr 

Aill/ll o 

##S202, 
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ft F fciZft -f"P-—fciXft f , T VX Aft f 

-f-, % ft f #iX-f ̂  ^ A i-7 ^ /* PJfitft tf] &&&& IP -

MAC ft f titjf , %-f 

ftrm?,, ^ftrm^-t-^mt^m, tfftrig-tM 

^ & t , ^ &£j§MhH JC-ltsL % ft f tflftfte 

t$M, %<iLftrm*M4fr£, fk^mmr 

ft f llrA^i*]^t&^Mfft f i£f %$M o &-fft f ft F 

ftFi#"tf#^"TMjf&Mrft f llrAil;# 

ftr^n^ 
f %,X4kft-M¥jftri^ttmTXM^r 

*&, ®Mt%%$Lftfi£-t$Mtf}Hlp-, itft^T^^^i^o 

#^S204, $-f 3&$LM/* #^/#rA_h#^JIl^|f, 11#-

Jf-^MM Z1 llTAi^^i&i#- ?'J 4L 

J?J/^irA^r^Aio-f< 

f It A _k##J ^ ii^llrTv^- &/Ai*] ̂  14W 

itiUti&i#^'J^„ #X^#rA;sr&iHr*t 

Jf ^ % A&-tMft^7 "-2:%A&" „ 

##S206, J^#l»iMi#f», 

f» it $cMA\% 6] ?'] 4't #J ^ -UMfc#. 

iM i#a"#^T^ M.iti#"!"^^ , iti±^t A#M^iJl| i^il"# 

, AMyfMiJll i^io-^"5]"itiiiM^H AJLJ?) /* #TA#ji# 

fT&f o 
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$ t#-r»^M^# 
tZL^^ft&fti#-~trlej, 

#$ F Ifr^ |Ht 4- JUfft rig-1 J$M, if] / i# "IT4 /fj f 

itJf] -fif %*$Aiu ^'J ^i'%rkd%- 6) tf] „ 

£—>h%i&7j At, Jiiix^ilrK3J &*Myi#n_hASL^ft 

r rtftr #£-&&ft F f 
rig-ttmrtfm, &fa¥j, fc.MLfr&jL.&xj?A/*fa 

&^A$] f , &ftf*$fo/^tf]T*}4Hz't'fa 

ft/*!*}$-^ o ft Fi&'t, ALftfi^/^f^k^ 

t$M, #t> nm^n^ftrn^^m^mt. 
/^—ft f ifeT#^"5]"fcft Bigram ig-'t^M, 

^^-^oji^fii, ^kJ'J^#^iio 

A t, / iff $M ft &t$Mif$-

#i£i|- 6] ?i] Jl t 6] tf _h : JH&Btfft f i% 

fMMfaM.fti^-t'M^^tM'hMM.> 

%*§&& ^ #iti|- ̂  ̂  _t 0 

i£6]~3r ffiMift r ik&tfj ¥1^- o A, J5'J #iti# *J ^#iti# *J ?'] 

ftr^^Pifir$&&)•%• $), 
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S208, 

#^s2io, %-rrio 

7 — #X^NtA^r>£„ 

® 3 ^7^—„ ̂p® 3#PF> 

tLteUT tym: 
#^S202: 

ftfi£t%&° 

ft f faiKft -f^—faiKft f , T ̂ f K&ifrJft-^ 

~T - ^7 ̂  Z1 ^ ^ Aij JD z7 tf] iHr^l^ tf] IP J4iit, 

MAC ib&$r. 

Jf] f #iX, Jf] f faiK& ft % i4W>!£ ̂ ftfi^t $M o 

#3^S204: ^/,^$tMJ/'#-A, 

^to 

^f T&t$M —&<%-$£&&&$-/' t, J^'j^ t 

itMj^ r iff», JI] -fit%m&& £) ?<} 4tt m$& 

\%*7^_h^a#o 

iM^ >i: ̂  ̂  y^7" ̂  iiki^lT/V >i:" „ 

#^S206: 

Jf]i#f ^\%J? tfj&i&i&fytf] 

it^il-f^^T ̂ ^L#M^Miti|-t"#^ , itit^t^JM^iJll ̂ i## 

ii#, AM^IiJil itit^^H A«vAJrJI] Z1 llTTv^i# 
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n. 

&Tftf*&t$M&MM, J8'J45uMJii. 

/fH# f# 5!i if 6] ?'J 4t ̂ 7 M&ig- £] tfj ^3E # 

Mrm&\t&«jf]r», ftri^t^m%ftrm?& 

ii. ̂  i# f #351 — -J" if 6j Fj 4t ̂  ̂  tf] _h 0 

Bigram i#f#^i, 

^, &/* ft fri£t'Mt£ ft \% 

*$&&&) : %f $&*$ft f T& 

^ ̂  o 

iAi£ti%- &] H A t #J ̂ i^i# ̂ 7 ^ if 9r^% 

if <*7 T fWift P A, J5'J ^i&i# *J ^Miti# 4] ?'] 

> ft f J3'J 7 il^Nt 

/vi4;£0 

S208: %f f}\ 

At ̂  #i^if */ A #/f- ̂  ̂  $H&T& &] #>]4^° 

^ 102. M&&fyF]Jk£-£4%& 104, 106, #^&108 

Wife#&110, #t: 
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102 ft -f^J^ft f &Lft f I &1 ft 

ft f faifsft -f *£•—#tX ft f , T ̂  

"T, Jf] / ^ A-^7 ^ /* &] &] IP J4iit, 

MAC^iiIi^0 

t" $M&SL$jk 112 faftri£tjMJt$JfM& 114, £t: 

ftf'ig-t~M^2t-Z-M#t 112 ft^r^SL^ftffaiy^0.^ftfi%-'t^% 

SL 

ftr&t^M&SL^k -*m-m#ll, /tt-i 

ft f 114 ft -f fe-fy/flft f #T/V*5jf It 

7vfr-Jisj-$:1t 4 JL$f ft fi&'to 

114 i^lMh It-> 

^0 il#, 

0 JD f , ft r ̂  n tf)%F 

&&%%•$&#! ft f*&t$M 

%$iftjbi£tt&rtff^, itft-TT^n#i%**&&&. 

iAiki^r *j ^!k AWk 104 ft -f ®Mft f ft f tAi A 

iAi&i&e} ^'J4to 

^^ 14^|J i? JD /*llj-TvE. §Z 

6j Fj^Lo 

tfii&T&fyP)Jk£-AM& 104 
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& m A E ̂  ^ 

X. lijVV >ir -t^.^ lljVV >ir " „ 

106 Jl] "f IM^ifLJ?] i#"~t~#^ , ft f i%~fail 

ft i%f if %^%5k.i%- 6j ?'} 4t t ¥} 6j ¥} o 

ikftig-f^MT^ AfttM, itit)?tAM,#iJi| i^i#-# 

iM^i+^/f##]> AM,#iJi| HitS-^P\hLk.ift f llr/v^i#-

ji] is- f»it $-&&& *] ?>j 4t#j % #J -UMft#, *^ M s ̂ft 

&tfjjfLft &ft&t$M n, £«j 

i^ftf^iTA^i^]^, ^ 

# Jl] Z1 #TTvfr-ji*],|,JL#ii§-"tr#^, ft f i&i[J$M ft f #ixii#^t 

i%- If— M.ft ~f~ if $r^%^i%- 6J Fi 4t t i'Ai&ig- 6j tfj Jiv^t,# „ 

#/|>#^ 108 

ilti#- oj #t-ffffijf- o 

t> -&J& 'JN *J ?']^t #J 

iA%Li%- £j fr\HH.iiti#- £j tfcMiJt&ft F #ji#l§r If, 

JLT f b ̂ 7 ft F ff\ % £, 0 $kft f T U $J)v-I^i4 ̂  'J fifffi-grtfj iAi&i£ 

110 JI]-f%i#^^#iti|-^^4. 

ft F T ̂  ^'J ^ ̂  ^#j&i# »7 ? ^i^i# /A 
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fe—^t^k^kiT114 Jf] iSiiM/'llr/v 

, ^P^ft Ngram i#"tf#^^t#, iSA)i| ̂ 1^] fr-J, Jf] Z1 i#"tf 

Wi|r^tM&> ftr*f 
J*L, M.fti£t'MlQ^^^U&^k&A^jtft/z^^/!]is}i£Jf?<}^k&, Tit 

it JL3f£. H |£Jpt. „ 

-& t, ft f i#~t~#^ : 
m 

Puser (S) = ]^[ Puser (Wi 1 Wi-r+VWi-l ) 
1=1 

-^t^, Puser(S) % m S = WiW2...Wm{t{]$L^L', S 

&i*)i&Jf*F\ S=wiw2...wmM-3<4, , Wi^i&v) S i%-o) S & m 

&"^ifrf%%"/if>/^fL/vtWl/&"; 
puser(wi1 wi-„+i-wi-i) -5]-: 

/ I X C(Wi-B+l-Wi-lWi) 
P(Wi1 Wi-B+i-Wi-i) = / Li"V 

It, ^+i"^-i^-iji|^^t 

M&&ft rn&^ Affti*} i£j?>?> )M&. 

, ftfi%-'t^M^ft MLi&ffctfjT&ii, 
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m Unigram i# "I"#35! > ^ ~f" Ngram i# "I"#35! £ ft <&'fit 3.IXJ Jl 

'K o , ft 

m 

p (S)=TTp (w.) 
user ^ / user \ i ' 

i=l 

$r t J ^ ̂  % && m ^H*] i§- i# pj S=WiW2. .. Wm fr\J o 

Bigram i#"tf# 

##Jit 

$-f •2r#"/V/&^ „ 
m 

p (S)=TTp (w.lw. ,) 
wser \ ' X J. user 1 i-l7 

i=l 

jittJ? , PuseAs) m y^is\ig-tfjig-6] S=wiw2...wn ' wi-i) 

pj S % $} i%- vv, fa Wi_!, Puser (H'; 1 H'; 1 ^ fr-J if : 

\% Wi_! fcM 11±5 H ̂  ;^!t o 

106 ft -frfft/'ig-fM^fa 

6j $'] 4L t ̂  i'Ai&ig- 6j tfj o 

&ft ft M ̂  Ngram i# t~ #351, M^ft 

f i%-'t^$M t ̂  M.ft ig-fMlQ t 

&j : 

Pmix,ure (wi 1 W,--B+1 • • -Wi-1 ) = fl x P (W,. I w;_n+1.. .wM) + (1 - a) X Puser (Wi I w;_n+1.. .wM) 
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¥l^~, a % % It, 0 % 1 )XI o 

^ i A tfj $): 
m 

P(S) = ]^[ ̂ ture (Wi 1 Wi-r+VWi-l ) 
1=1 

^(S) ^7 m ^i5]i%-^i%-oj S=WiW2...Wmtf]$L^' o 

H Jl t ̂  ^ ^7 if ^#Li& 

i# *J "T fZ1 o , J5'J *J ?'J 

0 fr-j\% f l^j\%7f & "I"#1^ ^ A Ngram 

*[$Mykk #}£-$•& 6] WP, *t"f 

Ri#Hr7v^Ri#i#^7 "i)tty\$b#ti&T&T&tytf}$L^-n, f > 

(m%&mt) s ir.;? ^Bayesmt^ i%-x^ 

i%- 6j ( #T J±! JE^I ) T^ ^ ^H*]^ ̂ 

3s, ?P: 
m 

P(S) = P(W1W2 ... Wm ) = ]J p(wt / WjW2 ... wM) 
i=1 

A. + , " fi'iXi&i&i) + cilHi $ 1 

p(w, /»-,».,...»-,_,) % ̂ ^ B; i) >",»', • • •»'. t tf) iSW+ft#. 
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>#. ̂  j*M£if it! p'(Wi 1 WlW2""" ̂  ̂ &J 4i, iJl| ^A-JB & 

i&X^ t> -&J&—/|>X^H^, 

M ^ o 0ft, 0 itr^ Jf] 

7 # >#. Ngram i# "I"#351 & 0 

# >#. Ngram i# "I"#351A 3 itfl^M &J ~t~» 'b #RilB|- 4j 

%# A—^^7 ? IMRSQ Ngram 

i#t" t 
i§L: 

( 1) ^T ^ "if #T Ai# ^ "MJ i# fr-j -^r^^t^-iSL-iSL-^ & "if 

n-i^js]ffi&, 3L%:, I] ^li; 

(2)0^ : =r mp^) i%- fr\J %ri^-\%^-MjiZfe.X\%\% oj oj -f- ̂  j±; 

tfl&S-jtjMlo 

Jsi^Ji^i^j^MFiiJl, #>#- Ngram -il-lt"#^ A~TVX 

m 

P(S) = U P(Wi 1 Wi-n+lWi-n+2 • • • Wi-1 ) 
i=1 

•®T-SL, 4--f"_hiiiS) -IMS.-®., # ;#. M,-if i#-"f^S! + 

A*lwm.~nJ ItKttAT#* Ngram **«* + « *#fc* 

/Kw,/»U«»u,J...irM), , «*#«**>*« *5 )t« 

iS-A\j/N8:S)£.^'#'#;"~1, Si^A#;iiJt,-i+i|-"5#® ti^S.#:'-1. i&#, 

&Tat%mfsi w*.<J-, imfevitM 
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Ngram Ngram 

Ngram iff #3!! t, P{wilwi-^wi-^-^) 

iH ~kAiXiffr\J 7T: 

/ Wi-B+iWi-B+2 • • • w,--i) = 
c(w. ,i ...W 0W- ,) v i-ra+1 1-2 i-i ' 

3^t> c( w.--»-Hi - - - W.--1 w«-) ^0 - - • W.--1 w«-

i%) fcfoyfc Ngram iff f A 
M ft, #>f£. Ngram iff #35! ^ Jl 6\f tS?, 

#>#. Ngram i#f •> ft t» ft F ^Xi£MTTv, 

JLJ&LM, #')£>, ftrtHt 

t-&#<}*>, r^^-m^ftr, it 
Avk&ximrA_h, 

®ft, ^ MZL®—JQ 

fA^n*H §<itAf £iM) ft-

tm, &M*bftr f^7ifsfrjtf>m'f£; #—zr&, 
#>#. Ngram ft *) , #>#. Ngram i#gf 3$M 

txt&tmftr 
M fbijf#, l^M^ft f >M 41-^f&o 

fb^/i^/SL^ ft J?] f ̂ t" 

Xig-MrA ̂  f; $-, ^ ix #j ^ „ 

^ JD -fi#f Ngram i#~t~#^ , A#-—, 3t& 

ft ft f *j~i%*)%Afr\}ft 4^- > JL^-f ft ^ vit^T ftijj^>) , 

it 'Mm ft f If &4t # 3 r #TA6WJ 
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^ T ̂  ft f f#A7v? #>jo 

i#^i^fi^ff^0 ®J:b, Jf)/^ifr##-Ai*)^, MTi^tAt, 

-tbi)LA.i)L, 3t 

i^WflfTA^riC, W?, j?]/r^— 

il\J #T A A SI #u # ft — ^ ^ it #T A ̂  i£M$L ft "M 

12) ft, Jy-fJiii^it^M/f> , 4f *j* fa>$- Ngram i#"|f 

j%-$Mft f ^ itr &] #T A ft #, if *]"!£# fr-J ft It # ̂H/f, M. t^7 ̂  J: $ 

jf-F&^ftrtf^mtrA, iti±^itf^#fii#«^ 

#lt#ft&, 

>p WAft fa 

ffi 6 %9/j ^i£f AM.7T'£:Afi-^M® „ #iL® 6, it>jft 

601, IMtft f* #/%A, }M£3ttML2.Ngram i#f #3^ 

it IM) Z1 % A t &n & iHt W; 
, ft f1 UrA^llryV, -^^iX^lllfrA^ Ai#-^* 

iX#JllrA^0 &t> 

^-fllrA^lrA, #-#itU?m 

#TA«#ixm«, 
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f llr^Vo 

# y% Ngram i# t~ #351 frM if %-fil f #T/v f &i*} i% ¥} iH-ffe#, 

## 602, 

llTTv ̂  i% ¥} ; 

£, if Jf^4ir ki&fytfjT&fy ¥t^- ̂  3W&^M0 ft o 

Wbi&JL^ ,&-f %L<fr&Ji&f : 
c(w i ... w ,w.) 

Pcacfe ( Wi 1 W;_„+1W;_„+2 . . . WH ,tt)=f {ti )X '-"+ ^-i— 
ciw^.-.w^w^) 

> 

pcache^iiwi_n+lwi_n+2...wi_l,ti) 

d,r ' • • •w^) An; im/f ?'] W'-+1 • • • W-1W<' %&& ¥j M & if# t A m 

/fcjfc, £p * ^visj#Ait^ i ^isjifiLltfli^llrlt ( " ) -H^if^i*] 

i#^ ?'J ^ i"| i&i#-# <fcJt; 

• • •w^ n wt-»« • • • w«w« 
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i^if #t {±5 

Mio 

## 603, #># Ngram iff JMf ̂ 'J ^i*~]if 

^ A Jy -f if £'J &1 4^ if fr-J $& 

tfciif^iftif ̂  ¥t^~; 

t> : 
P mixture {wj ̂ -n+l^i-n+2 ' ' ' ̂ '-1 ) = axp(wt / wv„+1wv„+2... wM) + (1 - a)^pradie (w,. / ̂ I-H+I^-H+2 " " " ^i-1 

» a JL—0^1 ̂fs], T 

^ ^ -Jc^ /lL ; 

/?(wi/wi_„+1wi_„+2...wi_1) Ngram if lt~#3Ht i ^ 

i^l if Wi ^ o 

#T J±! if fr-jif £/ ( £p ^7 ) fr-Jif ^7: 
m 

P(S) = II Pmixture (w,. / w;_n+1w;_n+2... wM) 
i=l 

## 604, ^ ̂ ^It {±J if ^7 It {±J if ££.#%$• {±! if ^7 o 

® 7 7, 

i§[ cL^h??; 

#"#701, Ngram if "1"#^; 

&1p-mf, ^SLfa}% Ngram iftU$-$Mt 

faX $*#"£+ ¥} 7j & %) ft iJi| ^if #iJi| % {±! # >#. Ngram if "I"o 

## 702, 4iM£jf] f Ngram iff 
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f ft ( Kp); 

^##t, 
/Vft^, r/vft^0t, 
-Mr, Ngram iff £pif# 

#jVvft &•#} ft #.##>#- Ngram if f Tfb^^lr 

^ if , -^7 ft , 

##703, 

4^##^ » ###>#- Ngram iff #^if^#^'J ̂ ^#"5Tfbfr\j#n±!if 
/Atit##rfi:^^lt{±!if , £p#$E,#:§A 

^}#T 1±! if ^7 iX#J 1±! ^^if if *J , —i^Rif if ^ T ̂  eL^—^ ̂  

i-lif o 

## 704, *Mr&if ###j£^#ri±!if 

4^## t, ̂  ^H£lt A if ̂  ft $ E m, 
J/]'Jii^t^iL, #>B°> ^Z1 ^iW#r/vif£j% 

#.##>£ Ngram if f if^f^'J 1±! if «J, £pllr 

"st&gtf", JU'J 

tnvkm, "^^", 
if# A JLfj^i^jL ̂ lii# E „ 

^ , M.#SM.#£\J ft ^7#iXo 

##705, ^H^-E^if^^ijil^if#, 2fci-J^JL^iff»; 

^##t, J^-f HL#^if f»t^ft 
-^_h „ lil^f- IS ^ ̂  ft f j$L3ltWs^$-£]] #}> "T ̂  ;S~# A—^ 

J?1 / # 'h iJ'l ^ifo 

—i§7, Jy-f Ht# ̂ if f ft #$. Ngram if f —#, iHi±if 
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if fan if |s] ¥) , ft M f M itiTTv^/ Mif , R 

if if £7 T *vC ^ :&* T^^Cif -If-: 
m 

Pcache(S) = II /^(W,- / W.^W^ . . . W^) 
i=l 

^^ , PcachJs)E 4*ft |^i,if it} fr-jRif if pj 

^Ki; 
m 7(7 *^-if if i»Jif ; 

u' Rif if ̂  t ̂sH^J ̂  ' ̂ is]if; 

(W/ ' Wi-n+W-n+2 • • • Wi-l ) % ̂  ̂  ̂  ^ Rif if t tfj ; 

^ — ̂ ~&), & it i£ ^i\ fr&f "Sf^P , jl] /* ^#• A. -Hr^f "££'li" 

#£, &t, "*W M/1 ̂ itW/Vft.^^ 

-£7 it Jf] /* ^Lil—|£Ht faj ^ %7v ft ic, ifij it ft f jfkA. M it #] 4# A ft 

-dLttAvt* ft f =iitllivvfr\jftftf^^i^^ 

A ft ^ ft M it ̂  %7vi#;HbM ic, ^i±—4W f^l, ^ / It/v#ji#^i## 

j*)/* ^4lr>vft^^it^]/ryyv#^i^^:^'l-i^^0 *j-f^ 

^l£#^iff J^/1 § it-ielif, ^ 

i5]if ;^^ wJ&ij], ft 4 Bt fa] itT&Kgk& E #J if ¥j „ 

#>1£ Ngram iff ^ ft fr-j^L, E 4" ^ it^if > 

it £ iti^J if ̂  _h T Xi-4if ̂  ̂ , ft ^ it ̂ 1 it^ if i£ E # 

Stl0"]^^io ®I?Q, J^^-fli^-^if t> "T^fif 

6] \%^i\$r^^M-SL%: 
m 

P^c (S ) = II ̂  (Wi ' Wi-»+l Wi-»+2 * * * ' 0 

^ v- Pc-^ (5) = II P cache (Wi I . . . WM ) 

TiL, /=i ^gtb, 
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, , ^ PcacJS)=MP cache (Wi/Wi-n+lWi-„+2'--Wi-l^) ^ 

W i=1 #;t-T 

at)«"] ^ <, ?P M A m ^IW-fM^M JiTX^i# 

^+1w,It2...w,1^^) W,. _h—^Htfa]^^o 

^ , -#-^i%-¥} 0rftfei%-¥} 

JiTX^I^:, 1^7HMjitm&jL—/^.ii7vli.^-IE.^B^f0]^^:o Ngram 

#lto ^7 ifLi±#J&:|LA: 

/^^t-^^TvBt fa]'f§.&> ^/f] $r^ft\^^-

P cached;•/ ^'-K+l^7i-K + 2 ' ' ' ̂ i'-l ' 

c(w n ...w ,w.) 
Pcacfe ( W,- / W;_„+1 W;_„+2 . . . ,*,-)=/ (f,- )* "*+ '^-L-

^£;MWM£i+#&;P|S]tf*, -h^t, M 

>'A JS i£ at I o] IS] -£ *j- {#• 6} - tyl^ 4^ % <&, %_ X 9t I"] A it ̂  *'<' i•> T: 

r/ \ ^ /(0=-
i 

Jf] /* #T7vi# ^ Bt fa] ,&^fa] ̂  Bt fa] fa] Ptl „ 

^JBtfa] 

UHU±3.J?^-% 

S It, Jf] at fa"] &&&&&$•&*t 

Bt^ML 



WO 2013/007210 
28 

PCT/CN2012/078591 

& _hi£^5^"T]i%-w' E. fr-j Bt fs] , J5'J Mj ^ 011 

ft f Sniffy ^f-fBt 

fi] f(h) P'cache(^ /wi-n+iwi-n+2 • • • wi-i'h) ft 

)X| )X| RM&£i, J5'J Bt fa] , Bt )X| 

AL ft P^ {Wi ' Wi-n^Wi-n+2 • • • Wi-1> h ) tfj ^ o 

## 706, 4iM£jf] z1 frW/vft Ngram-fef 

#351 ̂  A Jy-f ¥} T& f *$$/*#] ft &-&M if itj i# 

#}-&£] 

^Wf, Ngram i£tJM fa 

fr-J Pcache (Wi 1 wi-«+iwi-«+2 • • • wi-1' li) J5 ̂ }f£. Ngram i#"I"#35! ̂  ¥t 

if P(V^+2.^->) ^ ^ , if Jf # £ & ^ ̂  ^ ̂  # 

^mixtoe (Wi ! Wi-„+l Wi-„+2 ' ' ' Wi-l ) , -p • 

Pmixture (w,./ ̂ '-K+l^7i-K + 2 " " " 
wi-i) = / wV„+1wv„+2... ) + (1 - o)xpcache (w,. / w^w,.^... wM 

5^, JL—^l^O^l^fs], jlj-f-^l^ 

S = w1w2...wm ^ 

if ^ JMf it!: 
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P(S) = II Pmixture (Wi/Wi-n+lWi-n+2"-Wi-l) 
i=1 

f ^ltr%7vT " W Jl X", IJi#;#. Ngram 

"W"* "ft", "#" 

W& "A", ^ Jf]/> ##r7v Bt, 

"W", "ft", "#" 
"ft", «#" 

f #r||j-7vElt, " W ft#" 

i^, fttWAJflZ££.##}!£&, "#ft#" 

0 1^7, ^-f #T 7v ¥} " # ft# 5? T — M -f %}]" #.#"A. & J£ ̂  {±! ^ ¥} 

A. o 

/A_hiiit#lt"T^TM , i-fA*MM ftfjM itriir 

^LJaJk S ftf^ 'If „ #>£ Ngram 

"I"#351, ^ Z1 'If i£/fr^ ^ I] iHy& „ 

##707, 

##708, »#T A # <*J E t !£# ¥] ia" ̂ 7 . 

» ft #>#• Ngram i# Jfc, 

&>&}&# #iL, >£. 

j& JLfll?^ Ji$J fr-j Ril^lTTvlH-f -Hr^f % bli-, 

#vV&, -tLTySJI] -f 0 •*#-, #i#, -& 

i# a"feMj RilB#~t~^t#^~ » ^jth^#^4£0 

® 8 „ #J&H] 8, i|[5}t 

JL &•&?: #/#. Ngram i#"I"#351#^:, lil^M^A, 
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# >$- Ngram if f ^ "f / tfj#jv>v, ^H'J if ̂  j*J f #r 

% A M.y&&&£Wk; 

4^ ̂  ̂  ^ , # >#• Ngram if "If #*Ait -^i*] if &j 

: 

piw.lw. ,w. 9...W- ,) = C^Wi-n+l-"Wi-lWi^ 
* ^ I l — fl+l 1—71 + 2, I—1 ' /i / v 

C(Wi-«+l—Wi-2Wi-l) 

? C(wt_n+1 •••wi-iwi)^7f;i5]j£-jf.$i] wi-n+i• • - wi-iwi Ngram if"I"# 

^ ̂  iJi| if# t A H ̂  ; 

H'<' ^7 ̂ if if ̂  t ^ ' ̂ vis]if; 

j Jl] ~f~ i±! ̂  if 6] ; 

, #-# ̂  r ̂  llrTv ̂  A^fcWkMJir tfj-%-6], $cfi\F It/v 

Pcache (Wi 1 Wi-n+lWi-n+2 • • • ^ , t( ) = / (f,- ) * J^tSilll^^iL 
c(Wi-«+l—Wi-2Wt-l) 

{±!^^/j^|t; 

H'<' ^7 >>Ufift ^ 1 if; 
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if itii#^ frfjif , it 

it! if *J #T it! o 

t, ^if : 
P mixture {wj ̂ -n+l^i-n+2 ' ' ' ̂ '-1 ) = o.xp(ti'( / wv„+1wv„+2... wM) + (1 - «)JcpOTCfe (w,. / ^I-H+I^-H+2 " " " ^i'-l 

5^, a ^iHi^lt, It, 0^1 „ 

#T i±! if ^7 fr-jif : 
m 

P(S) = o P mixture 
i=l 

^ t> m ^ ̂ if if ̂7 -ML 

£t, 
#>#. Ngram if |l —i^jif M/^itlt^-iL, %^~ 

t> 
^ —-iff] if J? F] M , ft -f W* il&iz % i -H*] if 7kit% i ^ 

i^if ̂ itflil^lt^H^if #ji*)ifNgram if eT#^ fr-jiJiU&if 

it! ', #Ti±! 

% ie] if /?> ?'J M /^itlt#-iL, Jl] -f IM* % 1 ^H*] if ̂ itTfli£lT 

It^H^Jif ^i^if/f^'J/fM^#- Ngram if a"#^^iJi|^if#t it!lL^/^|t 

* '-I, #T it! JL#; 

, ft -fif %/k.$L k !' Mj /k.$i k !'-1fr-J tbii, #if 

'J ^ HMl# ̂ 7 ff\&Lft f #T7v t %1 ^H*] if ̂  0 

Js"f frHf ~t~ $L&: % -=-i*l if/f* ?'] M &•if It#- >L, ^ ̂  

i*] if/?* ?'] M &•if It#- ̂ , Bt ^ i^lti'l^^^-iL VX $c^~ 

TL ( ® t^^it! ), -&t > 
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% ifH ffl /^itlt#-iL, ft $L&i% % 1 if AiJ;|l 1 ^ 

n i&z-tif & n& M t A 
k'<, #T it! JL|£^f-#^Hl^it ; 

^ T&m&J? F\ , ft -f i 

It ̂H*] if ¥}i*] if/f- ?'] #J M ̂ if # ̂  it! H ̂  /;t|t k^ , #T it; JLII^f-#-

fHl^itJMf^; 
E^lXI I^IUSLI^^U^TL, Jl] -f '^H^jif ̂ BtlXli^lUio llTitjJL 

H^f-^-fHf^it, ft k> ̂  /^|t ki-1 ¥] kbit., #if % 

^ it^1 ̂ H^jif ̂  st i"01 Mt^Mi^i, #fi£JI] Z1 #T7v t ̂ 1 

^H*] if ¥} o 

#4i & It^Hit^-iL, 

#TL, if ̂ i^itJM^iL^A^itiif 

TL ( ® t^^it! ), -&t> 

M It^Hit^-iL, Jl] •ffcWffifcHsLSLfe 0 JL 1 -^JH] ^#4i M It; 

^^#-7L, Jl]-f^W^l^lt^-^^-iL^-^l-^^l^lt, if^ 

iJC^Hi^lt-^ll 1 ^i^if llTit! 

itJMM,; 
Jl] -f i\$r 1 -^iiC^Hi^ltfr-j '^H^jif 

fHt,# ̂  ̂$°x, 4$T ife JL l&^^-fHt^if ; 

, Jl] -f ^ ̂  ' ̂ H*]if ̂ 0 ?£ 

^p, # ̂7 ̂  1 ^H*] if fr-j ; 

if ft fr-J 

It it! if ̂7 ^ if *J ; 
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*}, #itA*}ltfjW&T&fyWiko 

ifLi± 

f #T &J $1 f 4$T A.-^ Jfl f #"A.fr-J Jfy 5t4t & ̂  A 

/* A 3 'If 3 faitfr, A^L5ti^ T^ftf 

—, ^m^nftf^mmI-A. 

#}&*& JiT^^4^# & Mi, -R 

WP, o 

i£"5T>v'>#l{±!^-;p^.^^?iLii, „ |2J jth, ;£-

%L ̂  -f tfj i^¥ it ffl M ^ #f Wt ̂ >J Jc4<- ̂  >#- o 
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||]VV, z1 oj ̂ |JJL; |£Jplii!L7f] 

#T 3^^ Z1 ia t~fa sft J*J •*#- "f if % #f i&i#- <*7 ?'] ̂  t #/ #i^ia 

^7 ift si 

#-#iM i# f $M, if 9r$\ f HvV t i# ̂  ; 

^Ef^i£jLfr-jJy-fZ1 

l£^ ̂  JU z* #-A , if ̂ #rf #• A t i£ ̂  IM-iM-ffe#; #-
#4^i#^^fE,-^^, Js-f"i& 

^7 £•] 4L t *J i& 

##/?; 

#T J±! #/f- ia fr-J jAi&i£ ^7 ?'] 4lo 

^ z1 ^ JD Z1 r #r Aj*l 4frfefa 
kmr % ^nt & «t J3 f i%tWM ¥j ##. 

z1 i#"§ #351 ̂  : 

Azf^n £ ¥ji% M&&; 

1-3 fteM—-&#;*£>£.-f, 
r t£f ̂  fail Jfl &t$M i+&J%tiLtiLi&& <*J ?'] & t # 
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i&if 6) fr-J fr-J ##^7: 

?>]&t #j ilM. 

1-3 -&#;&>£.-f, 

#f iO} Z1 #tX^7 ̂  Z1 

J-7^]/ WM IP MAC J&Jat „ 

# ^ ̂  ̂  It {±J i# ̂ 7 It {±J ifit;#r it! i# *J; 

flr&fajfe&jf] if f *+ z1 #• A t -*#- ^ # fei*frft¥t 
#^7: Ngram ift$M, 

if ¥j # y%» -Hr#^ : 

F eL^: 

|£:fX. eLI^HiC |l i ^i^] if Ait % i ^i*} if^J$\T fj/Uitl^ i# 

?'] fe-^Afcr W1I ̂ i## ̂  it! H ̂  ; 

i^if^r t it! H ̂  /k.$k ki-i; 

mMit % i^i*} if tfj Bt i"1! ; 

if kj ^ ̂ 11 ki-1 ^ fcb^i, 4H+ -^-f^'J ^ fcb^i-^ it ̂  ' ̂ H*] i# ̂  

Btfs]z^t^vt%1 ̂mf^^A^-^ft¥i^o 

1, 6 i^i£^X^Nir/v^->£, ^t-#^i£^-f, #f^i£JL 

fr-j ijr it-^ |i i ^H*] if^/sJA^- n ^ fr-j Bt i?] ,& ^ itr ̂  z1 llr Ai# 4j $ st 

,£,^)X| ̂ Btfs] IXI Ptlii#^ tb#^J#fi£Bt)X| lijlt^lo 

8, 7 -&#;*£>£.-f, ifJM)/1 

#T 7v ̂  ̂  ' ̂ H*] i# fr\J # >#- : 



WO 2013/007210 
36 

PCT/CN2012/078591 

i ^i^ifTLit % i ^i^if^m 4t ̂ i*] if ^ i*] if/f 

$<\ Ngram if f ¥}M % if^f ^ ife $L &J k !'; 
1 ^i*]if^iiftMi$Lifr it^i^if^i^ifJfH&^sf-

Ngram if itf tf] ifi] if$f A $ 'Altk M; 

if^-fc$ik 1 ^ /Altk '•-! fr-j j£4i, #if J fr-j % ffitiLfil f #T 

A ̂  ̂ 1 ̂ H5] if ^ ^E.-^- o 

9, fa&MjgrjjL 8 fir-&##>£. 1S 

^ if fr-j l& eL : 

A1, 0 J. 1 -^)0]#$H££|fc; 

A2, if %it#4i & JM ̂  ' ̂ H*] if fr-j #fr-j ; 

A3, if ̂  1 it#KJ[MItfr-j J.i?^ * ^H*]iif-fr-j; 

A4, if$r^F^ A2, A3 #^>J #^7^ 1 #}$&&•& 

o 
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#I*L^M^J 1^ if fr-j #" i±J i# fr-j Ji^fE, 

11, ^iM^^'J Jc-^- 10 

^H^JfJ/^lTTvijUf] FA^'J #fi£|l *'^^if ̂ EltlXI iXIPrlW^l 
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12, •&>&.$}-£:$. 6-11 *H£—•-g-#4l£^-f, 
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14, 7 #r&^X^%A3T&, 

/*$k<K%Sflt> it 

•Jej if-fr-J # >#- ̂ Ht" o 
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#T^L$~f rtiAt&ig- $} A$r$k S±! o 

16, 15 

i£ Jf] /* $ f i£t¥r f 
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f #r4fai5l^f 4; 
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Jl] -f /* #tX, /* tfjMf* i£t 

MM; 

£M&> W^f^rltAi 

JU -f #4l"#fi£jf] fi&'tMMfajUfflUrfMM^-A^ 

6]?>}4Lf #1 $Li&& 6j tf] ±-^-¥l^; 

t <*7 #/f; 

It it! #&, M -f It it #/f- J& tf] lAitig- &) ?>] SL O 

24, 23 #fi£^ X^lt A 

^ p i£fMM^3-M&> ftl #?x*t yS f i#fMM; 

Jflf'i§-fMMgL$rM&> M -f ^4^AJf]/rltA^^^#4M/rltA 

fr-j ^ ̂Mt .I? JL$f ^ z1 i£ §" #351 o 

25, 14^ii^X^ltA^M, ^t#^-f, pJf&Mf1 

i^tMMMM^M-f/1A§§^|Hr4, IUMfit 

1r#35L 

26, 23-25 

£-f, -f *f#fi£^ / i|-t~#35lfaiMi|-t~#35i 
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28, mu^\^%2i^#^-f, 

?'}4Lt 
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32, 31 PJT&L¥}M~3L> -^#4£^iS 
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% —•Jfij if if* ?'J M /Aif#:#-it, ^ -f m$L &&i£ % i ^i*] if^ijf % 1 ^ 

i^if $i^iz}ig^it] if/f* £'] £#>£ Ngram if ¥}^\ i^if 

# t it $L^ k"', 4t it ̂ %%-jI; 

It^i^if ̂ i*]if/f>?'Ngram if 1r#^tH}iJiU&if#t ifcSW&lfc. 

fe'M, %it!iflMi^; 

##-it, -f-k > Ml sfcM k ^ tbil, #if 
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TL, $-t > 
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^H*] i%- fr-j o 
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-&t> 
& lt#^|-#-7L, ft 0 JL 1 ̂ fa] ̂ & It; 

^ , ft •fffLjfcj&ji.^ M It, 

it#il^>lt^|l Iti JLl&^iHffcf1 

ifJMM,; 

ft fif$r 1 it$ It^ ̂  ^ 

, It j±! JL ; 

%%-X*, Jl] "f ##41^^ ' ̂ H*]ic 

^p, # ̂7 % 1 ^H*] i% fr-J ; 

igr^)¥t^if%^-Xt, ft 

It S±! i# *J ^ i# *J ; 

It 1±! i# , Jl] -f i^#i# ^^if^^-Ttif^f^J ̂ jjk^ig-

v) , #it tffr ̂ It A i# ̂ 7 It A o 


