NTHU STAT 5230, 2025 Lecture Notes

@, LNp5-13~/"T, CA identiftes assaciation (i.e., incemokion »- 20
Correspondence analysiser—LNp. on Paisson GLM ) between, variables

» Cannot directly apply to 3-way tables=="¢a s based on singular value
» Can combine two of the factors, say X, and X, into Waﬂ

inferested|a factor with Ix.J levels and apply correspondence analysis mgﬂ
n Tgys| o - L t2-way
tnbingma) |01 the 2-way table formed by the new factor and X3 rewhud ;;_

‘G"” » Q: which two factors should be chosen to merge? :f:i”;;i‘a -

Ans: pick up the two whose association is least mterestlng to us J:.]

 Simpson’s paradox | xr";/'_"’li &_&% xrax;.u% , difficult o study
> example E"i‘i’ 1 ie).z 7 g g1is
- x.(.(i) smoker | déad | alive | $ij& "d1é# smoker | dead | alive
G smoke| bom35 g yesaf 14 [ 95 [V109e(47) - yes [ .13 ps7e ]t
X, guoger _ nog| 7 | 114 [0121) (53) 0 no [ 06 [lo04R|1
%;";‘;Y smoker | dead | alive = Qr.’g:‘Es_. smoker | dead¥¢ alive
s Y T T T R ST T U2
e older 1o 2] 101 | 28 0129 (7%) o | 78 L@l
proportion, T
_gbgr rnsm?n%ril;lﬁ%fnﬁ?g deadgierzl—?ve Y+ ﬁ*ﬁ smoker | dead mta%ive
3 @@g—over yes | 43 | 102 V145 (37) _ _ yes | .30 | 704 [l
'%@(_ﬁ age no | 108 | 142 [e250 (.63) no | 43| 57@h
— ilgs B

p. 5-31

@margmal association added over X is different from the
M@L‘@ conditional association observed w1th1n each category of X,

WS-, Q: Why it occurs? Why the table of y, 4 ik gives a jm 048

contradictory result to the tables of y;;,? Ea&a—\

QOUL'Q& .Ifyynz - Y112 < Yi22 - y122

Y Y11+ Y111+Y112 — Y121 1tYi122 Yi2 +
szofar mayiena — yuastins = -m’@

==
027 andgyﬂz _ Y22 Y222 yzzszzmm

old & = = ,
+Y212 — Y221+Y222 Y22 +
smoker - Y21+ Y211 ‘_F’Id_&,__._j
019 mgm Yi12+Yy212 li l Q Y122+Y222 2.22
Wj=0.75 Y111+Y112+Y211+Y212 —‘— Yi21+Yi22+y221+y222 |* e
2 - A, d=2 = =
| Note, Lty T ER yyy  FERFEAR )
Sor é-;»n-E@ SVt Y+ YutUd o Y T YLtz
K Tt w; -
= Note that smoker are more — %4 (9sWisl) 2

. M v o fitted model I use ¥Xi,¥%2,X
Reall. S84, | concentrated in the younger | isp ¥ %% éméa-wa;t?bléa
hypergeometric 24 2 2 | ﬁteedmodelg, use X3, X3
approach for | age group and younger people | 3m 2 1+ 2 > analysis of 2-waytabie

2x2 table . .
- are more likely to live longer Recall. In LM (check *. Iip5-20)|
(Lp.5-11) y 2 truemode): Y=2,8,+Zaf, +€

Lb® Mantel-Haenszel (MH) test for 2x2xK table [&ittedmodel:Y=28,+&
condikigned on Xz (checK 0 11 p 5:32) X—F Ty ixy > B biosed if 272:%0
Ir——D@Designed to test independence in 2X2 tables across K categories N
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?@e—lﬁRecall association of a 2X2 table can be completely P
permuta- |characterized/measured by its odds-ratio A ,A )l %le
+ion in ¥ _ :

(orX3):| = A=1 = independence A>] - posmve association
A->-‘!; »« A<l < negative association Note. A=¢ B2 ‘-'of- X1 8: X2

~®Null and alternative hypotheses of MH test m positive - Bia =0

Bn._Q
%a.ﬁﬁe oF H A =4A,=... =Ag =1 (conditional 1ndependegrfg?:1)lf—-\ =
;‘;ax;:g . H H,-: at least one Ak # 1 (different association) or Ion X2 ,

Hi:A=4/=...= AK # 1 (uniform association)

= -Da test
= The test works better When the odds ratios of the K 2X2  [22eF
aordeﬁ‘ne tables do not vary greatly, e.g., the null of the @ test for

mtio uniform association, A,=A,=...=A, does not rejected

€ % Procedure of the MH test}%l"&w&%pw

Yot vtz Suppose the marginal totals of each 2x2 table carry no
of intztest. wih| i formation (e.g., fixed in advance) or are conditioned: oD

ounder H,, can assume a hyper-geometric g,,em Whp54) (36 = o
b £ persorm K distribution for y,, in each 2x2 table—» HE(41p. Gup. s i‘u&**aa)

%-@ Y115, is sufficient for testing independence of kth table

= MH statistic combine information of y,,,’s from K tables: " =

Ifmﬁ »1 'z‘u._c-ooesu-actaauy use only .’LZWE" 2 Ans.No. Check
& some dp << 'f '_E _ mﬁmﬁmﬂ@m( n P-vale,
fhen some. | y“"“ Elyup)l| =1/ 2).1"_ rore congg chk g7
Yug 2 E(dhs) — ~ X )~ dim(
& some Zk; Va?“(ynk)d,'.gugsm_ﬂ dim(Ho)
g—:ﬁ“m where E(y,,,) and Var(y,,,) are calculated under the H,

y mights T . —
cancel out & | ocan calculate an exacf value for smaller # of possible values

of Yug's are not Ia
muﬂ—’:?t! !—]D dataset using hypergeometric distribution (cheCL e 5'-727—%

— useful when data 1 IS sparse, under which the X? approx-
many small Y:3e's| imations based on asymptotic thm is questionable

» MH test is sometimes called Cochran-Mantel-Haenszel test because
a version without the 1/2 is published earlier by Cochran (1954).
* Reading: Faraway (2006, 1% ¢d.), 4.4 (LNp (Dmntmuaus(&@) @ Inanalysis, cannok

|5 H5714) | taterval
Ordinal Variables ~55 %mdml arbitrarly oy eange
* Some variables have a nature ordemng--——.ﬂ@*’hlei 0—49!! o%r?sfgrﬂme
gori ! =2 rwise,we can ftod arden(s) rn
between categories d,ﬁ?"‘fﬁ 2 7 Y d anlercs) )

» ¢.g., education: HS, BA, MA; "
o ordinal response 5-28
political ideology: VL, SL, M, SC, VC *(, Mm%‘- g >

made by S.-W. Cheng (NTHU, Taiwan)



