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Building Discriminant Model For Repeated Measurements
Data Under Autoregressive (AR-1) Covariance Structure For
patients with diabetes
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Abstract

discriminant analysis is a statistical technique Based on a sample of individuals Taken from
communities known in advance, In order to build a model that could help to assigned the group that belong
to the new individual. In This Research discriminant analysis used to analysis data from Repeated
measurements design, We Will Deal With The Problem of Discrimination And Classification In The
Case of Two Groups Under The Assumption of Multivariate Normality For Univariate Repeated
Measures Data .

Researchers who studied this problem (Roy & Khattree, 2005), where he presented a descriptive study
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of the two methods under different structures of the covariance matrix To reduce the number of parameters
is required to build a classification rule, While researchers (Kshirsagar & Albert, 1993) studied two
methods Growth curve and ANCOVA models for descriptive discriminant analysis To describe the relative
importance of the occasions repeated measurements to distinguish between groups.

The importance of this research represented to find the best model to Classify a Group of Patients
Who Suffer From Diabetes, For The Purpose of Studying The Effects of The Number of Correlations,
Variances, and Number of Repeated Measurements on The Performance of Classification Rules For This
Type of Data, Based on Monthly Measurements of Glycosylated Hemoglobin (HbA1C) In The Blood
Was Taken In Three Stages, Which Is The Beginning of The Experiment, and After Three Months, and
Then Six Months for two groups of patients, the first group consists of (38) patients was Suffered from
diabetes type | and the second group includes (33) patients Suffered from diabetes type II,

which has modeled by assuming the Autoregressive (AR-1) covariance structure To reduce the number
of parameters is required to build a classification rule Across a Range of Conditions of Homogeneity
and Heterogeneity For The Covariance Matrix. In Addition to Assuming Covariance Structures we Will
Assume The Structured Mean Vectors Without Time Effect on each Individual. And Some of
Computational Schemes For Maximum Likelihood Estimates of Required Population Parameters are
Given.

And Through this research, concluded that when the number of parameters began to increase, Thus, the
apparent error rate Begin to increasing, And this is what reduces the efficiency of classification rules for
this type of data. And We recommend by using the linear discriminant function under (AR-1) Covariance
Structures, When you focus on the least number of parameters to build the Classification rule.

Keywords : Covariance Structures; Autoregressive (AR-1); Classification rule; Maximum
likelihood estimates; Repeated measures data; Structure on mean.
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2 2 p-1
. 1( P1 _ P2 )z Vi 2
2\012(1 - p12) 0%2(1— p2?) ~ it

p—-1
+< P1 _ P2 >zy Vi
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Case1:Q; = Q;(0,* =06,> =0% py=p,=p)

ol (e d3 Gy AT, &) 5 @y e IS i Y ity ANl o A ) AN L e 5l

auggﬂ\ﬁjmﬁﬁgt_ﬁgjazjﬁwd;ﬁ\ el S Al g V) e 5 anall fy 5 iy Al

il At ol paaill sda e Jsaanldl (i pals ANl sl A juaill ANl o Lid Wy ya &g lhalls (AR — 1)
1 (16) ;omyq sMyq < J Q}‘\j\ EAENY s LA i o g.;m} Ao 4y ) f‘:‘m

lﬁll = 9 585 , ﬁ\]ZI = 6072

S (17) Aciclimy, sMmyp e dS @ Lyl aai &

M, = 9.474, My, = 6.091.
S Wy e IS alad Vsl (a5, (19) e pie JS daaa () WYL 9y, By, By 0o IS pafiaaiLiadl
Dl Aglse (5585 (23) @) ddpa by W, 5 W3, W,

[58.830 49.247 34.188 [43.296 34.880 34.272
W, = 88.652 62.937 ] , W, = 38.880 34. 592]
131.757 53.504
D23 (22) Ualae (adaiyg
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9.9383
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fi, = 8.4323 (1| = 8.4323|, fi, =5.7443
1l 18.4323 5.7443

IAA (1 (1) pB Adoban b 3llaralls (AR — 1) s < yidiall il g plill A58 ma pia&iaailadayy
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t L (49) Gy 5 SN 3 jalall manall Caiaill A ol 5 Al jall i@l jlia o 5
38 +29

71 O S il aaal (94.37%) dobss La s (67) 58 zmn—a ISy (piicad) o) 5800 SN sa sl )

40 Aal 2.3 4

+ AUl A 3 ga g ol bl

Case2: Q, # Q, (0,2 = 6,2 = 62, p1 # P2)
Vgl o Adial gl o et ol el 5 Al Hall b aaall el el o 5 il Ca a5 el 5a el Ly i al
d—..‘-‘L‘-‘-'} W3 33}5—‘4‘“ BN \ij c;—’-‘-‘-’..} , (32) dapa gr“ A YL ?8 , ’Gg , &8 = J< 4—’.._)-‘45:‘3\ (’:‘j\ S
D Asbae 0585 (34) irea
2703.212 3052.4668 3501.8058
Wg = 3499.4066 4001.1088
4678.9016

Iduéwl-.'},m):’ﬁét‘“ﬁwg sWp e S Ol Eun

Gg = 10881.5202, g = 3499.4066, Jg = 7053.5756
@l Yl aaidn LS5 (33) A ) A YL Py, By, By e ST il oy &l L 2 ai g
ol) A sl 0555 (34) Letipna Gkl s Wig 48 simall 4, 50
1119.9837 1183.0094 1242.9069
Wy = [ 1263.1899 1323.4235
1392.2561

P ole Ml Lea 085 Saw B W) 5 Wy (e IS O Gam

Qg = 3775.4297, By =1263.1899, ¥, = 2506.4329
(30),(29) ,(28) ,(27) = ssie IS arsidia yg, Bo, g 5 Vg, Pg Og Al apdll da) any
saeli el il Ladlay) s thdll 82 5 Py, Py, € 64 oY) LSyl D 8 e Jsaal) (2 21 (31)
OGSyl @l a8 ol ol Aaiall ey s (AR — 1) 4 i 2 5 (6 el Jdaill A lil) A0 Capaill 5 5yl
s ¥ alaall el Jay L) Joa il a3 3l Al A0al adae )

108



2014 / ale /Gl aaad) - jde (A alaal) — dyalad) ¢34 S dasly Al

[€1] [17.7370y
€| |15.5067]
0=|p,|=]0.0508

P, {0.0621}

6'2 9.5352

4ils (26) idales 8 5l Laxal) A(Yi) “aioail s Sopalll acld b 6% 5P, P1,Cp, € OIS msaiaag
apaly A(y;) OS5 13 Lad (Y ae sendll () (Wjig, Wjizs -ors Wiip) S8liall ga fith 2 Gt Ladi oty
!
A(y;) = 11.4238

Al de ganall ) alaiiads o el lae

Sl Jsaall e 4 sl Al (AR — 1) clalall A€ 5 cld Cagaatll g 5l saeld ) sl wL s Il
) L i) a3 Al Akl g dsas sl dlace ) H@&‘}E}y‘ Cie sanall 8 Glaalball dae o JS any
D Ofie seaal) 28

sl il Jsan) (AR — 1) & idall (pll) 48 555 9 585 ySall Sl it (5 5l Jilaill il (2) Jsaal)

() Aall e gane JS 8 Cayiaill

From

Group | 11 Total

I 36 2 38
94.74 5.26 100.00

I1 5 28 33
15.15 84.85 100.00

Total 41 30 71
57.75 42.25 100.00

el Caiaill Ay 4K 5 Ll Lhadd) ol 4 Lol s Cayaill 3o o8 ) sl Wl Ml
sl o Nl e (49) 5 (48) Osmaall Gk s Lia 480 5 jalkal)
APER = 0.0986
APCR = 0.9014
La sl (7) 5 cila e IS8 Gpiiamall o) 5330 KU 22l o, 15l e APCR 5 APER JSa (e el 5
a1 (90.14%) Jolma e s) 28 (64) pare Gl ilaa J< & agdii a3 3 1 Ll (9.86%) Jilss
A pall 3l 353 71 (e ASI Al

LA Ll 3.3.4
- AN AN 3 g g ol Ly

Case 3 : Q; # Q; (6% # 6%, py = p = p)

AL LAY 8 5 & o il g Ay il a8 imy g ah g AN 0 Ay el A il e g amall
(e IS

Gg = 10881.5202, Bg = 3499.4066, V3 = 7053.5756,

a, =57.51, B, =18.948, ¥, =38.229

6o = 3775.4297, PBo=1263.1899, ¥, =2506.4329,

G; =36.43, B3 =12.182, ¥;=24.306

a8 e Jgamall Gy sl AN AN 35l Ll 5 (40) 5 (39),(38) ,(37) ,(36) Vsl adll s

ANl A ey i) Cat il g el 50 eld oL id Uaalay) o5 Wadll § 58,2, 642, &5, €4 allaall atac ¥l L <aY)

DSy Ol 5285 dany oLl 4aiall (Ld VAl el @l i Qg (AR — 1) 4asS 55 3 5 53 (5 Jmpaadl) Jplail] 43I
- D Al adae Y
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1
o>
[y

X [10.6033]
R |7.0264
6=| P |=]0.0712
6,° 3.4224
5,2] 121991

Adslae (b Sllanall SN AN A () sl s Sopail 5228 5P 58,7, 8y 7, €, € e US Gmisni 2ns
)\(Yi) S Lad A Y 4 e gaaddl ) (Yii1:Y]‘i2' »inp) Glaaldall e ith 24 Gar Lads iy aila (35)
A(yi) = 14.8823
slaeY) ae Al 5 ISV Gtie sanall 8 i liall sae e S amy Y Jsaad) L8 AN AL (AR — 1)
s ofie senall M ) Ly il o3 ) A3klAl) 5 Al
4 iall coill Jsan) (AR — 1) & adall ol 4 550 g 508 ) S Ll Sl (g il Jidaill #3502 (3) J )
(R el de gena JS 3 Cayiaill

From

Group | 11 Total

I 33 5 38
86.84 13.16 100.00

11 4 29 33
12.12 87.88 100.00

Total 37 34 71
52.11 47.89 100.00

ol Cagiaill Ay A 5l Lall Ldadd) Capaill Ay L o2 s Capaill a8 ) sl WVl Ll
Pl L s e (49) 5 (48) Cfiraall Gl g Lal 400 5 allal
APER = 0.1268
APCR = 0.8732
L sl palail (9) s ila e Iy Gaiiad) o) 5830 KU a2l 5 APCR 5 APER J2Wa (e el
a1 (87.32%) Jbms s g) 2 -3 (62) poae S il Uy pgdiaa a5 ) Ll (12.68%) 3l
Al el jlie 38 71 (e SN Al

day) )l sl 4.3.4
DAl Alad) o g g (al L

Case4: Q; # Q, (612 # 6,2, p1 # P2)

oS Al 5 Y Al 8 U a8 )y Ay il a8 g g g &) AA) 5 Ay pail) A oL
e

Gg = 10881.5202, B = 3499.4066, yg = 7053.5756, &, = 57.51

B, = 18.948, ¥, =38.229

Gy = 3775.4297, By =1263.1899, ¥4 =2506.4329, a3 = 36.43

B; =12.182, V3 =24.306

e Js—anll Gy al A a ) ANl 85l Ll (47) 5(46),(45),(44),(43),(42) <Yl dl

Caiailly 5 osaill 0 el el id Uaslay s thadl §,% Py, & 5 842, Pr, €1 Alaell s bae Y (L Say) il p &

adac V) LSyl el a5 el ol 4 aiall J ey s (AR — 1) 4aS 55 3 5 50 (5 el Jlaill 5 5 a1 A Ay 1)
¥ abaal) @l Jay Ll Jom sl o3 ) a1 AL
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[ 1] r17.2512
P 1640 |
o=|%1 =|6.5306|
& |~ [19.9956
5, l0.7227J
~2| L7.4854
L0,

sl taxdl) :‘-—’—")n FE (BN )»(y,) ‘—“"—‘A'd i ‘_5 )—‘-““—‘j ill 3o 5-5 622, ﬁz, éz 3 612, ﬁla él (— d_S uaau-ﬂ Ay

13 L sV de sendll NV (Wi, Wiz - Wjip) I0Lsiall e ith 2,5- (i Lads 1 4 ils (41) Adalae
DAY Aapalls A(yy) O

A(yi) = 20.7168

=Y Jsaall (ldeda ANl (AR — 1) bl A o€ 5 cld Capaill 5 il sa el ) sl WLy Jlilly

) Lo sl a5 i) Akla) g daaal) slae W) e Al 5 Y e anall 8 ol liiall sae (e S any

D Ofie senall DS
L5l al) Jsaa) (AR — 1) & yidall (plll 48 553 9 538 pSall il il (5 5l Jidaill iz (4) Jsaad)
(g, sl de gone JS 8 Caiaaill
From
Group | 11 Total
I 35 3 38
92.11 7.89 100.00
11 6 27 33
18.18 81.82 100.00
Total 41 30 71
57.75 42.25 100.00

el Caiaill Ay A 5l Ll Lladd) ol 4 Lol s Cayaill 3o o8 ) sl Wl Ml
D o gl e (49) 5 (48) Ginaall ukiy s Load 40 5 jalal)

APER =0.1268, APCR = 0.8732
L sl pala il (9) s iloa e Iy Giiad) o) 5830 KU a2l 5f APCR 5 APER U2 (e el
a1 (87.32%) Jslas La (5) 3 13 (62) pare JLS8 ilia (S aeliai a3 (3 1 Ll (12, 68%) Jalns
A pall 3 jlie 253 71 (e ASD Al

Conclusions «alidiuwy) 5-1

s AV claliiay) ) daa il &5 A iy Ao sanal s 138 Wing 84 je aile IS (1

oY A el e SN ol 3 gail o yidall ol 4uS 55 3 sass (LDA) bl s maill Jalaill sl o) ela -1
st e A JB ASDU) ) @lly 8 Gl S g5 Sl ey (o e Caiial 8 Dl Y 4l (AR — 1)
.(APER = 5.63%) 4 <l il 5 0S5 jaUal) Uadl) copal)

3K 3 jatal) Uadll Cavieatl) dons (i Caieatll s Suaill sacl8 olid La 5008 o sllaal) Cilalaadl 22 <l ) Ll G i 2D
Ll e sl 13g) Casiatll ae ) 830 US (e Jl L 128 5 330 3 fas (APER)
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