Stat 7249: HW 1 solutions
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The likelihood function of exponential family is
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The Gamma function can be reparameterized as
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where 6 = Jwt b(f) = —log (—8), a(¢) = L and ¢(z,v) = (v — 1) log z + vlog v — log I'(»).
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Taking derivatives of the moment generating function with respect to ¢, we have
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Y; ~ Bin(m;, m;), @ = 1, cdots,n. We have

f(y:) = exp AF log +mglog (1 — m;) + log n.v

s0, 8; = log 12 +m;log (1 — ;) and b(8;) = —m; log (1 — m;) = m log (1 +e%)
Likelihood equation is
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Since B ~ N(8,J™Y), for the (4, k)th element of J, we have
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For canonical link, m% %m = ﬁ%lw = b"(6;). We have
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From here, we can see that Newton-Ralphson and Fisher Scoring algorithms are identical.




