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generative model



Parameters :

Ply , ) initial distribution
ITI - Ien vector

Plyilyi -1 ) transitions, IT / ✗ IT / mat

Plxilyi ) emissions
,
IT / ✗ /V1 mat

Inference :

original phyle ) → argmax
I y- 10g Ply , It

'
'

what are the most

lively tags for
sent I ?

"

Use Viterbi algorithm to compute



Example ' log probabilities
N V STOP

5. = Y If T=
N - Z - I - I

V - I
-I -2

they can fish
- I -3 - IF- = I
→ - l - l

they can fish : what is the most

Tidytag sequence ?

NNN 8 choices

NNV ⇒ each has a score ( sum of

NVN log probs )
i. -1 a -1 -1 -2

N V ✓ STOP 7 terms

- '

they oil fish
'

score
= -78



N V N stop ⇒ score -7
t c f

Viterbi Dynamic programming
Define Vi (F) nx IT / matrix

n is sent length

log prob of the best tag sequence

ending in y~ at tinestep i

•

v -:

they can fish



initial dist

Initial : v
, (g) = log Phil 'T) + log PGTI

Recurrent : compute Vi using ✓ i - i

vi. (5) = log Plxily ) +
Max

y-p.eu [ 19 Ptylypnev ) +vi-ilyp.eu/)viterbialg-
§for i =L . .

.
n

for YET
compute Vi GT) as above

compute une , (stop)= do the recurrent

one
more

time

Vneicstoel = 7¥ log Pty ,_×)
Track

"

backpointers
"

to reconstruct
the

sequence



N V STOP

5. = Y I, T=
N - Z - I - I

V - I
-I -2

they can fish
F- = I I

,
I

NUN
stop

N Is
✓ - y - y £-6 ✓

they can fish

V2 ( N ) = logP(can1#
-3←

-2-2=-4

+ max {
N : log PININ) + v. G)

V : log PINIV) (v)
- I -4=-5

= -7



"

am fish

Viterbi runtime :O ( III. n)

transitions

p
are¥÷☒#-÷E
"

bad

•

i.

Beam search : only track top K

scoring states in each column



hey "F"i
"""

EgN~
add to beam

Max over

duplicatesv.

-u→→→NP&
everything keep only higher N
else is
kicked out

0 In 1-44=>0 ( ntlklogk)

(really took from
data

structure)

K := 1 : greedy
K ranges from 2 to 100


