NTHU STAT 5230, 2025 Lecture Notes
@, Testing for log-linear model: lss<0=R 4——%

Che%'fﬁﬁ? Consider two nested models S (s parameters)—D L (I parameters)

> Test statistic and null distribution D for H ;S vs. H I\S
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(cf., same asymptotic properties as for binomial GLM)
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¢ " Pearson X? typically close in size to the deviance because:

asymptotically, 2a
(Q- )D 2 21:1[& lo_g(&/uz) (yz ,Lbz {'f -4is large Xnd Z!.LS
(check LNp4-6 , . 3_] under S
=AY ([ + (31— )Y Rjas) + (Tr~s)
~ ZQ]:—_@Z fi) — X2 ﬁ&)ﬂl@(‘):o.; (X-X0) + 2x, X-do) e
v 3—=1 — L h
g3 37 o o plce of D on fusiity
LNp3-37] — Pearson X 2 often used in the same manner as the deviance —

cf

Overdispersion under a model S, i.e., Var(yx,s) > E(yx,s)—» Then.

% » Overdispersion = large D¢ (goodness-of-fit test e]ected)g‘*&‘m
\ % (aoknecessary)

» Other possible reasons causing large D D should be =5
examined before concluding there 1s an overdispersion. mta'z; -
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= Example: tendency to fail for a product may vary mmgqrdgd
from batch to batch even though they have same x. m¢
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———@®Suppose that A, ~ gamma distribution with

(LNp 2-20)
» For overdispersion cases, we can model y, as Y=X-r\trials
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E(A)=t and Var(A)=14/2, o e | ™52 7= ﬂ?]
binomial method (LNp. 3:42) TotUe®| B=¢ .«=ud
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‘bWhen mechanism known = can model y, as a negative

binomial response (or other more ﬂex1ble distribution) (H,mgh
When mechanism unknown = can add "|gussi-likelihood

s are

only M&dlsp ersion parameter ¢, which is an |@ssume the rakio | (What if
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Var(y,) = *XE(y,) = O° L +——— isirrelevant toX |\12t? )

o & = 1 = the regular Poisson GLM; negotive binomial approach «<£-
&> 1 = overdispersion; & < 1 = underdispersion
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choosing a dispersion parameter other than 1 has

o L/uy —] no effect on the estimation procedure (IRWLS) of 8
m

(cf., similar to Normal LM and binomial GLM)

use Nlod oral  — scale up the standard error by a factor of &

‘« The standard error of BZ should be adjusted for :g;a[)f’%r)x}"

E-dist. as the
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checkL_<£,@When comparing two nested models, an F-test statistic:
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The F-test is more reliable than the z-statistic  —{Wald test
o No goodness of-fit test 1s poss1ble<- - no model free estimate of 62

» Prediction o .J,g at Xg = :cm, S CUom) under a log-linear model:
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» Denote hy = (hl(xo)
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