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)§.3.) |DLQJ| ))|9-o @
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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

»'irerbi[s,l] —ao,s x bs(o1)

. € s > 4dsl Jlozs|
backpointerls, 11— S

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

0, 4olS aSiy| Jlosi>|

. . N . o/
viterbi[s,t] «<—max viterbi[s'.t — 1| * ay s * bs(or) < |RENTHERISET
=1 :

: N . .
backpointer|s,t] «— argmax viterbi[s',t — 1] * ag' 5

=1
. : N 0o .
viterbi[qr, T]«— max viterbi[s,T] * as g, : termination step
s=1
, N L L
backpointer[qr , T] — argmax viterbi[s,T| s gp ; termination step
5=1

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

l backpointer[qr, T
J
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Transition probabilities: P(t;|ti_1)

VB TO NN PPSS
start 0.019 | 0.0043 | 0.041 0.067
VB 0.0038 | 0.0345 | 0.047 0.070
TO 0.83 0 0.00047 | O
NN 0.0040 | 0.016 0.087 0.0045
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 | O 0.00057
PPSS | 0.37 | O 0 0
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[
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v,f3)=.0043x0=0

Lo
L} \
PEAE
[
L
[
v,(2)= max(0,0,0,.0055) x .0093 = .000051 fr' ."
/’ ;
vi(2) x P(VBIVB) P
Q2 @ 0x.0038=0 @ ’ !
) p /
?“:ﬁl ) ‘
¥ oof /
oy a* \;5 - ! /
\%DS\OJ QDQ’E)* - I, "F.'
.-’-‘ v,(1) =.067 x .37=7025 y, ,’f
" () -7 ®"
N = == = hacktrace =
'?\5@‘1
'y
, - = - —
do / it st ) ! start | {start | {star |

| want to race
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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/SLL Street/CL ,/NA as/NA
their/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
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[ 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

INP 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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