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3.
For Gamma distribution, the variance is Var(Y) = u?/v and V(u) = p? (using the book nota-
tion). Then
A(y) j[y L 4 j/yu"gdu 3us
oo V3(p) o0
Hence,

Var(A(y)) = A'()/Var(y) = us /v

We obtain the Pearson residual for Gamma distribution is

o= Yy—u _ Yy—p
P Vip) #/VY
and the Anscombe residual is ) .
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The R-code

in R, parameterized as

The Gamma distribution with parameters ’shape’ = a and ’scale’ = s
has density
f(x)= 1/(s"a Gamma(a)) x~(a-1) e~-(x/s)
for x > 0, a >0 and s > 0. The mean and variance are E(X) = ax*s

and Var(X) = a*s~2.

sopu=axsand v=a

and var(y) = a* s? = p?/a = p?/v

fix scale=1, examine for different values of shape parameter

for small values, shape=1 or 2, Pearson residuals are considerably more skewed than Anscombe
for large values, shape=100 or 500, more similar

reason: as shape gets large, normal approx to gamma gets better

par(mfrow=c(1,2));

y < —rgamma(500, shape =7, scale =7);
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5.
A Let R; be the unobserved true binary response for unit ¢ with ¥ = P(R; = 1) satisfying the

logistic model

logit(n}) = BT .. (3)

Suppose that the observed binary response, Y; is subject to misclassification as follows,
P(Y,=1|R;=0)=4;
P(Y;=0|Ri=1)=¢.

Suppose the misclassification errors satisfy the following condition
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Under (4), can we consistently estimate 3 using the Y; instead of R;? [Hint: Just determine
the relationship between logit(m;) and Tz;, where m; = P(Y; = 1)]. Does (4) seem like a
plausible condition? Comment. Finally, would you expect the variance of 8 to compare if
estimating it using Y; versus R;? Explain.
\
Tz o= T et lRo=e) PR 7)

(=9

c g (eme)H (e

(754 r:\-) (l{)

= ht
! . S
= So Con <°M"L/\'H7 ’&Lnn.-‘l ﬁu.‘,l", Y» "'*""‘) "/;(.

-1 (“{) p(«u)-b(h? Moo ,\,,'\ Bf- ‘S«jg cw)'i»u,lu"..\;
(.)(a\ou\o,sa\..\ s A‘( [Q/(A\ ‘(f [V2S /.3 ( w~d (N fano (,’\.«l.»;Lp
(q\ C‘f ?v(’_.\ -

i} ' )(\w Jo o~ FusL, wn o g0 [fim Y.~ e (Yt;“») § gonr
[ 2N ?1 "‘\ tSu i A\J'\:‘ .J- J‘u.\gv\o(q

s /

Vo (4)- B (RD)+ vofe (e irD] = ml(ime




