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3.28 Show that ea.ch of the following families is an exponential family. 

(a.) normal family with either para.meterµ, or u known 

(b) gamma. family with either para.meter o or f3 known or both unknown 

{ c) beta. family with either para.meter o or f3 known or both unknown 

( d) Poisson family 

(e) negative binomial family with r known, 0 < p < 1 

S.SS For ea.ch of the following families: 

{i) Verify that it is an exponential family. 

(ii) Describe the curve on which the 6 para.meter vector lies. 

(iii) Sketch a. graph of the curved para.meter space. 

(a.) n(8, 8) 
(b) n(8, a82

), a known 
(c) gamma.(a, 1/a) 
(d) f(xl8) = Cexp (-(x - 8)4), Ca. normalizing constant 

3.38 Let Z be a random variable with pdf /(z). Define z0 to be a number that satisfies this 
relationship: 

o = P(Z > Zo) = f 00 f(z)dz. 
a:,. 

Show that if Xis a re.ndom variable with pdf (1/q)/(tz - µ)/ u) and 3:a = uzo + µ, 
then P(X > xcr} = l). (Thus if a table of :loi values were available, then values of zQ 
could be easily computed for any member of the location-ficale family.) 


