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𝜃∗ = 𝑎𝑟𝑔𝑚𝑖𝑛"[
1
𝑛+
#$%

&

𝐷(𝜃| 𝜃'! ] − 𝜆𝐷(𝜃| 𝜃( Subject to ∑)∈+ 𝑝 𝑤 𝜃 = 1

g(θ) = − %
&
∑#$%& [∑)∈+ 𝑝 𝑤 𝜃 [log 𝑝 𝑤 𝜃'! − 𝜆log 𝑝(𝑤|𝜃() ]] + (1 − 𝜆) ∑)∈+ 𝑝 𝑤 𝜃 log 𝑝 𝑤 𝜃 + 𝜇[∑)∈+ 𝑝 𝑤 𝜃 − 1]

𝜃∗ = 𝑎𝑟𝑔𝑚𝑖𝑛"[
1
𝑛+
#$%

&

𝐻 𝜃; 𝜃'! − 𝐻(𝜃)] − 𝜆𝐻(𝜃; 𝜃() + 𝜆𝐻(𝜃)

=   𝑎𝑟𝑔𝑚𝑖𝑛"
%
&
∑#$%& 𝐻 𝜃; 𝜃'! − 𝜆𝐻 𝜃; 𝜃( − (1 − 𝜆)𝐻(𝜃)

𝜕𝑔(𝜃)
𝜕𝜃)

= −
1
𝑛+
#$%

&

[log 𝑝 𝑤 𝜃'! − 𝜆log 𝑝(𝑤|𝜃()] + (1 − 𝜆) [log 𝑝 𝑤 𝜃 + 1] + 𝜇 = 0

𝜽𝒘 = 𝒑(𝒘|𝜽) ∝ exp[ A
ABC

A
D
∑EFAD log 𝑝 𝑤 𝜃G! − l

ABC log p(w|𝜃H)]
Solution: 

qw=p(w| q)

𝜕𝑔(𝜃)
𝜕𝜇 = 0




