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a)

Secretariat is expected to race tomorrow

Jlasl Hlade Vs el 95 u,'.c.a

0 -=) -G 10w (5

Secretariat is expected to race tomorrow
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co o Sobel gy b JEAE O gy (ol eplenidy 5t I
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\\\\\

Cren yo w3 (amd (g s adlig Jlaial dacilas ;s ©
o Secretariat/NNP 1s/BEZ expected/VBN to/TO race/VB tomorrow/NR

©-©-6-0-0-® oo~
P(VB|TO) = .83

Secretariat is expected to race tomorrow P(NR|VB) = .0027
P(NR|NN) = .0012

(a)

@ @ @ @ @ @ P(race/NN) = .00057
(b) P(race[VB) = .00012

Secretariat is expected to race tomorrow

P(VB|TO)P(NR|VB)P(race|VB) = .00000027
P(NN|TO)P(NR|NN)P(race|NN) = .00000000032

)ga._.) PL@J' .))'9.0 1
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o otel gy b S 03 iy |

L 4o 51 ddlisy (o i Jadans daslas O

0990 4 SO d Jli| dulxe 9 Joimo sdlis plod (38,5 pbs s 1 ybay o deslw @
(Brute Force Search) saé olo

39 50 adgi Bz o jl A NT 35135 dS T 5 camnz w N iy jo,8L @
3 Dy luslze ©

2 sy, °
(HMM: Hidden Markov Model) -85 )lo a0 J3w ©
(CRF: Conditional Random Field) b i s35bas ylawe 0
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... HMM & s o ) Q,L;HJ e

Q88 o by (B 3 53 S sSHle (Sae Jus ©

Gz 1 SO Sl > o = > Nl glacgome ©
LQ()L_\K :QL_\Jf) 6; ) 0

WIS G L5 saalie ya = saaliv sls M jl slacgome @
LQ&) :QL\K) 6;)3 o

593 | 325z o S £589 Jloiz| = el Jlisl Jox>! ©
)f._\__\. Olals & plads G ) R EEN :QL\Jf) LS; )d 0

2L Wb oz o 4z IS gl S i = il 4yl Jli>| @
(t=1 Vlo)) oaalie sl )3 OIS JI plas 8 bl Jleial :plals 5 55 )3 ©

2 pIK 46lS plj camz o 4Sis] Jlosiml = plj <l 3 plK d30lie sl 0 @295 @L ©

el Olads I elk (558 Dbl Jleial :plalS 5 595 s ©
qt:j ol s 0=V ol _\.;J}» Jleial —(u.wglf il.»o) laocsdlive (v:))}) &»b (o)

Cai

Hadi Veisi (h.veisi@ut.ac.ir)




\\\\\\\\

B )lo i Jio tiambs bj B3Iy 5 ()bl sla b, N

. HMM by i 0y oot | o

HMM (g, b jlsS o )ls (S jcaan s ©
Ubigel JB

(i pr N) ySon Sz 52 e gaze 5 aals ML o1y 3 38,8 ks )s ©

(s N) oo 0 Slas b ol el slass L HMM (38,5 ks )s 0

Lol (5l s JLiaS o )b e IS Sike 0K K il oslaiuwl b Jaw sladleial auwl=e ©
(dae G cdls ya ylade N) baedls adgl Jlozs|
(NFN G lo S0) 505 @l & (e ) 2l S 51 Jlasl Jlozs
(MFN e ) 40l8 52 (slyy a2 0 (2l Jlos!

(o3lawl) OgojT jB6 o
lals Sl allss o sl s 0
HMM Jaw ) edls adlss ¢y e =dows yo Sldmn 3 o iie i8b 0
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... HMM | jka8 o4 @QH@T .

Glads ) ddlasn So (6l g dages (Slacea p) slacdla ddlaa (sl O

o32lis b canslizo 45 Q=0 Q- -y (Woigaanz 1) S US> (32 g2 Ol s
3,91 Cawo |y ol

(9> Yluo) HMM 5 S35 dlus @

les T o i Sl 9 Son s> Alis plod gy o 1 JolS Jool) @
losabiv allss Job T 5 (osaus ) el slass N as O(TNT) as o 1 uples sl ©
sl (lals)

(Viterbi) o u9 eissN :dings J= ol ©
(Dynamic Programming) Ligs (w95 4ol yo (yb5) S O
Minimum Edit Distance oS 4lie
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39 pdayesdl O

function VITERBI(observations of len T ,state-graph of len N) returns best-path

create a path probability matrix viterbi[N+2,T]

for each state s from 1 to N do ;initialization step
R st 11, - o
backpointer(s,11—0

for each time step r from 2 to 7 do ;recursion step
for each state s from 1 to N do

0, 4lS 4yl Yozl

. ) N ) !
viterbi[s,t] < max viterbi[s .t — 1] * ay 5 * bs(o0r) NN bl
=1 ’ :

: N . .
backpointer|s,t] < argmax wrz?rbr[s",r —1] * Ayt g

s'=1
. : N o AP
viterbi[qr,T]— max viterbi[s,T| x s gr ; termination step
=1
, N L .
backpointer[qr . T]+— argmax viterbi[s.T| * a4, : termination step
=1

return the backtrace path by following backpointers to states back in time from

l backpointer(qp,T]
U
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Transition probabilities: P(t;|ti_1)

.

\\\\\\

\\\\\

JGe O

I want to race :ado> ©

VB | TO NN PPSS (@) Gz ¥
start | 0.019 | 0.0043 | 0.041 | 0.067 PPSS s NN TO .VB o
VB 0.0038 | 0.0345 | 0.047 | 0.070
TO 083 |0 0.00047 | 0 B
NN 0.0040 | 0.016 | 0.087 | 0.0045 LJlui>| dunlo 1o jgal @
PPSS || 0.23 | 0.00079 | 0.0012 | 0.00014

Observation likelihoods: P(w;|t;)

| want to race

VB 0 0.0093 |0 0.00012
TO 0 0 0.99 | 0
NN 0 0.000054 | 0 0.00057
PPSS || 0.37 | 0 0 0
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Gend

Oy

RE]

a2

94

o

v,f3)=.0043x0=0

HIMM b jiS 0,34 i gt

v1(2) x P(VBIVB)
0x.0038=0

5
? o

\,«(“* sl .
oot

r, ", i
] i
©oend i+ end
N\ h . ;
N AT Al
.

v,(2)= max(0,0,0,.0055) x .0093 = .000051 /
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(NER) sl Guu9a 9o ol il ©
L’de J> (... GOLO)LMJ ‘O‘SA 6&[2&') uﬂl} ‘SLQIOMI L.):\éb- o

INPUT:
Profits soared at Boeing Co., easily topping forecasts on Wall
Street, as their CEO Alan Mulally announced first quarter results.

OUTPUT:

Profits/NA soared/NA at/NA Boeing/SC Co./CC /NA easily/NA
topping/NA forecasts/NA on/NA Wall/SI. Street/CI. ,/NA as/NA
theit/NA CEO/NA Alan/SP Mulally/CP announced/NA first/NA
quarter/NA results/NA /NA

NA = No entity

SC = Start Company

CC = Continue Company
SL = Start Location

CL = Continue Location

Cai

db))om o
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o RS b (MM ) i soptmp | o

(BaseNP Chunking) cawl ol jlas saisyias O
(Oleldbl SLLL 9 4o > 2oliiwl) pogto SO L i jo (sowl Shle 8L @

[ the student ] said [ the exam question | is hard o
the/B student/I said/O the/B exam/I question/I 1s/O hard/O

INPUT:
Profits soared at Boeing Co., easily topping forecasts on Wall
Street, as their CEO Alan Mulally announced first quarter results.

OUTPUT:

Profits/S soared/N at/N Boeing/S Co./C /N easily/N topping/N
forecasts/S on/N Wall/S Street/C /N as/N their/S CEO/C Alan/C
Mulally/C announced/N first/S quarter/C results/C /N

NP Profits| soared at [NP Boeing Co.|, easily topping [NP
N = Not part of noun-phrase forecasts| on [NP Wall Street|, as [NP their CEO Alan Mulally]

S = Start noun-phrase announced NP first quarter results|.
C = Continue noun-phrase
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o 45 sthet (IMM ) ol gty 3 | 20

(Case Restoration) cula (5 jlw il ©

S, 4 OllS (S0 Jyl B Jiaw 4l «Sze8 By o b haiid ((omalS) (ke )
(yol solwl 3iLo) 5, 5

ol Cudg> g0 Hanis ) > S0y, Jl SO @
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