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blocké p. 5-18

Jgkﬂa‘-*Matched Pairs Design (MPD)

Design  # of blocks ) [BOEF  homeo geneous
fackor >Ablock factor: y,, levels, each level

of bet| Tepresents a block, each block of size 2, i.e., successtul | [Egs:
&% 2 experimental units (EUs) in one block ml"«k m! n’:’:u‘fs'
> A treatment factor: 2 levels A and B,

fackor |”
of main [ randomly assigned to the 2 EUs in each blocks [esponse
» A response variable: categorical mﬁ black treatment X

pairl A 1
» 2 formats of representing data % ’;f é ﬁ:t‘:% 2 3
"B\, Comparison 1: MPD  MCCD 2 2 2 1772 8 2 [EY
same. omparison 1: o Lo Live vs, rebrospective studies)
cbnms_mm » Comparison 2: MPD o Paired sample ¢-test »gualiative vs. quantitative response)

1 | - - X1=X3 )
® Data for contingency table: observe one type of GrpYy & sampee &- best on Kioga

] : [same] | X, I
ER)-Tategorical measure ongfwo matched objects (EUs)| [ X 'l [
in ang block | = 4

In contrast, in the typical 2-way contingency | ‘=L |[T0] - § m |fr

check

graphm] table, observe two (different) types of catego- sal'q:lf —T ITU_

Wpi=l] rical measures (X, and X,) on one object -wject T e by 1
block
» e.g., left (X)) and right (X,) eye performance of aperson  sgiare R
@

» Contingency table for matched pair data is a square glatrix and ™%
L [Vij] > marginals Y3 Y Yas X and X3 have same 3t of categories

mzr no marginal totals are fixed in advance —»row& column totols are madom.
Tigs

;} T.ss|” grand total Y+ . could be random or fixed—e __Welm 'fﬁﬁi’,",.i%f‘&’: 5:":}

—=can get all Infor-
= Q: what ¢ questions are of interest for matched pair data? mﬂﬁof of Teg's

row and column marginals are homogeneous, 1.e., T4, =T(;? X1 & Xa

have same
[T[LJ]IXI 1S a symmetric matrix, i.e. , T,= ﬂ? ﬂ@‘-"@ﬁ“f’mt test
— (check the table & % in LNp.5-18)
» symmetry implies marginal homogenelty._-n-“_ X My s M=y

-log(Tid|}  (MH), but, the reverse statement not
necessarily true (except for 2x2 table}» M+ Mg =Ts = ey = 1&4-11'31

= Q: how to interpret symmetry?ﬁrﬁ/ﬂu="ﬁ/wﬂ$"@3lx.-;, “@’jlx:-&

. . A -
When row and column marginal totals are quite different, meby, mu

migh; be interested in whether 1% M1 doss ok hald !2! , 8 -

Iy E'.;,.';%—ﬁ— <> TG,;=T0TL Y, where Yii=Yji? e L4e) is asymmetric matrix
A& B ha : i (=)

‘ ve | @It is called guasi-symmetry (QS) ;Zi Trmi M= T g
M.M‘ h a0

" s Tex Ty
«MH+QS = symmetry# F @_-%_::o’ﬁ Tge =Tt M ¥z0

» X, and X, are independent, 1.e., T(, =T, T for all ¢ and j?
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» If not independent, whether T, ]—a, xb for z;t]‘? It is called p. 520

1

often’.

W

quasi-independent (Ql). (Note. ay% T ignore d,a T
s are L g da L“biim-a' components
lage.

= Q:howto & Mg, Tode= Moo Tpza = 0dds

[,._

. - X,
Tests for these hypotheses based on log-linear AR
model, e.g., Poisson GLM (why? check (&) in LNp £-19) o e o o
po Lo [y s
(y11 Y21,Y31,Y12,Y22,Y32, Y13, y23,y33,) 2 | Y | Y| Y | Y
| _lIst column Il “andcolumn ||~ ardcolumn l 3 | vs | Y2 | v | o
1‘-9@ » Test for symmetry (ELQ) hypothesis;,._ﬁiw mode| | P e e

interpret QI? h ratip A= 1 for any 4 such cells
i, u#i ]_ ggtmcludmggf_gmls

I%-I +1.| = Generate a vector with I> components for an|Zi= |{[ 4 L% 7
# of levelsh (/(/+1)/2)-level nominal factor with the structures||-

log(™;

'Z_z-lg(gg)-l-log(ﬂq) sym-factor = <.ll’ lz, li} lz, lé;{éz lg, lé, lg) W OF dummy vari-

gw&g"dii 5)Y~ sym-factor = S Pgym Ist ard le_ecﬁg'.s:%-;l_

= Deviance-based/Pearson X* goodness-of-fit test for S,

> Test for QS (H,) hy[')_’(‘)’thesm ﬁ'f_m‘xﬁm! _ ﬁuf_mxl;m (symmetric) fﬁ_i

T13- = @log(miy) = log(mis T4 7iy) = log(miy) + log(my) + log(7y)

- »

&

~gsym™ model.e.g.. 1+2+2+5 > 9. but-_os

SsymS @X" X, + X, + sym-factor = S r>could be an gver-paramelerized »- 52!

Sgsym [, Deviance-based/Pearson X? goodness-of-fit test for Sgsym @

- Consider the [0g-linear mode|: Y~ X;+ X; "Xl.l‘z
» Test for MH (H, o) hypothesis where the papmeters corres;vondz—v'lg I‘j X & X2
= No log-linear models that ‘;M‘@’J’ o “:t_s:mﬂ: 7 b;etdentmte MZ
. canng %£ rantee rm
directly corresponds to @—u—.w Yie's ~ Bisson/multinomial

g&ﬂﬁ = An indirect test using log-linear |-column totals Yegs ~Ruisson/muttingmia]
S

models when S ., already holds mh&!& Vizs&| [ TesE whether the 2
' s uok indep R

HoUH;=Sgymle@Deviance- based test for Hy: Soyp V8- Hy2Sgym

'O sym<{all Ehe

= Other approaches, see Agresti (2013), 11.3 |this_Ho are of-m.u(m,m 0

» Test for QI (H,) hypothesis % (Wpf-e)%
= Approach 1 .m = Y45, ;. Then, use X2 or

to compare Yijs and Uigs

o Omit the diagonal data, i.e., let

Y' = (Y21,Y31,Y12,Y32, Y135 3/2%{
R = S M \zs 8

o Deviance-based/Pearson X? goodness-of-fit test for S

~qindepl
= Approach 2 <—The 2 approaches would generate same test result: N
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fﬁw o Generate a vector with I? components for an fL % 7% |/

Ifbliﬁ'mlc ﬁ"ﬂ: (I+1)-level nominal factor with the structure: :50 352 o

ponent,eq., [ QI-factor = (I1, l, lo; lo, l2, 10, lo, lo, L) .

° 22‘. !g&mﬂ(e "-m L _________

*21.02.23: oY~ X, +X,+ QI- factor S -—r"u"d"ssmzmdel
eachioded || — 1 T2 e T Dainden? (@ Ty e Yl ¢ i o s = 9
aslinl |oDeviance-based/Pearson X2 cmb:?hhm W"ﬁ,ﬂg_
MMIQ goodness-of-fit test for S qindep? (:Dl s%t{é;}?m

% Reading: Faraway (2006, 15 ed.), 4.3 more mm“'“-}%‘ I1sksK
3M, Three-Way Contingency Table  x, p:s

The 1’s and Y’s are defined in the
same manner as in the 2-way table

5/5

* Poisson GLM approach to inves-
tigate how X, X,, X; interact

» Mutual independence (X, X,, X; are ndependent)

Joint= TG ;T & PlXisi.Xazd.¥a=R)=
T margi Tl o Bl g s )| (P

Mija—0
L=l
Recall Poisson GLM can be applred to iSl"!é
but could be.

(WNp.5-4)

= log(Tit 4 T4t T4+k) = log(m++) + log(7+;+)

Hog(r 1 15 ) TR EaP
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