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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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s o LS5 (48) Aalra dlaicly 5 Wala) (S 40S0 5 jallall Uaall Cayiaill 4o L)

APER = 4+0 =0.0563
~33+38

71 e A il o221 (5.63%) Jalns Lo ol (4) 5 ilam pe IS0 (i aaall 2,830 I 23 (o
: L (49) Gy 5 SN 5 jalall masall 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)
Y gl o cAdfial gl o 3 3 yeall s Al pall 8 aaad) o @ LS o dll Caiaill g el 3a e W8 oLy i il
Gpadaly g Wig 4 st amall 51 8 Y 5l a5 ¢ (32) L () WL g « Bg ¢ Gg o J-SI Ay i) oy 8 alay)
D Asbae 0585 (34) irea
2703.212 3052.4668 3501.8058
Wg = 3499.4066 4001.1088
4678.9016

POl 5 lea o Bas 8 W5 s Wy (e JS O s

Gg = 10881.5202, PBg = 3499.4066, {5 = 7053.5756
el Yol a i ( LUy (33) dra N AL g ¢ Bo ¢ By e JSI Ay il oy &l L 4 o
fel Aslse 0555 (34) Lena Gadaiy s W 48 shiaall 4y il
1119.9837 1183.0094 1242.9069
Wy = [ 1263.1899 1323.4235
1392.2561

POl Ly claa a8 s W, 5 Wy (e IS O s

Qg = 3775.4297,  Bo =1263.1899,  §, = 2506.4329
(30) «(29) «(28) «(27) = agie IS Lais=iaiz Yo Bot Oy 5 Yg¢ Pg Org Al il dla) amy
acld ol Laslay o adll §2 5 Pye Pre € <@g abe Y LS & a8 e Jsanll a1 (31) 5
O-SaY) il gy oliol 4l J iy g6 (AR — 1) A 5 3 5 (5 5l Jglail] Al A0l il 5yl
s ¥ alaall el Jay L) Joa il a3 3l Al A0al Al )
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[€1] [17.7370y
€| |15.5067]
0=|p,|=]0.0508

P, {0.0621}

6'2 9.5352

4l (26) Atabra (8 sldanall A (yy) Ciallls Souaill 5acld 8 G2 5Py ¢ Py ¢ Cpc &g O IS G pni g
aaly A(y;) OS5 13 s (Y ae sendll () (Wjig, Wiz -ors Wiip) S8liall ga fith 2 Gy Ladi sty
AsY)

A(y;) = 11.4238
A Ao saadl ) alaplads oy @lly e
Sl Jsaal) La Al Al (AR — 1) bl A€ 55 el Cagaill g jopaill 3aeld ) sl wVlh y Jall
) L i) a3 Al Akl g dsas sl dlace ) H@&‘}E}y‘ Cie sanall 8 Glaalball dae o IS any
D Ofie seaal) 28
Asiall il Jga2) (AR — 1) < idall Gl AaS 5535 528 ) pSall SLulll Slilad (6 el Jalal i85 (2) Jsaadl

() 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 Gl A g A SN 5 el dall Ldadll Capaill A L8 od s capaill 3o cld ) sl Wl Ml
D o il e (49) 5 (48) Ginaall Gukiy s Load 480 5 jalal)
APER = 0.0986
APCR = 0.9014
La sl (7) 5 a2 IS5 (piiaaall ol 5830 S saall 0 ¢ 50 e APCR 5 APER s (e el 5
a1 (90.14%) Jolms e s) 3-8 (64) pare Gl ilaa J< & pgiiiai a3 3 1N Ll (9.86%) Jilsy
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

2 & e Jyanl) (sl AN AN 85 Laadl5 (40) 5 (39) «(38) «(37) «(36) YAl aal

AN Ay i ol s 3l 52 e B oL id Uaslay) s hadl B 5 G %¢ 8426 €56 @ alladl adae Y1 (L SaY)

DSy @l a8 dary sliaf 4 aiall ld ciValaall el b s s (AR — 1) 4S50 5 53 (5 Jmppal) Jlail] 43I
- D Al adae Y

109



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

1
o>
[y

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

Adilae (o sllanall AN AN A (y;) Chsiaailly Sopall 522l 5D 58,70 870 €6 €4 Oe S Lmsad 2m

A(Yi) DS Lot G_S}‘\J\ dc gaall g (Yii1:Y]‘i2' »inp) Glallall s ith Ayl (pan Lads A aa (35)

A(yi) > 14.8823

) 3 3 el Caatll g jopaill saeld ) Al w5 il Al de peadl N 4 laladiaiy el lilae

slaeY) ae Al 5 Y Gtie sanall 8 il sae e S any Y Jsaad) L8 AN AL (AR — 1)
;i sanall IS ) Ly il 5 3l AELIAY) g A sl

4 iall coill Jsan) (AR — 1) & adall ol 4 550 g 508 ) S Ll Sl (g il Jidaill #3502 (3) J )

(R Ulallde gena JS b Cagiaill

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

sl Gyl Ay g A IS 5 jal L) Ulaaldl Cayiaill 4 ol ol cayiaill saeld ) sl WVl Ll
Pl @l ) e (49) 9 (48) Osinaall Gudaly s Liad 41S1 5 jalkil
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 all 8 & jliie 358 71 (e AS) Al

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

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

SV Al 5 W) rlladl 8l ja o i) g Ay pafill ag BN Goay sy o s ¢ Al 038 8 Ay Sl AT oL
e

Gg = 10881.5202, Bg = 3499.4066, g = 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 Jp—anll (my al A ) A WS 5l Laadll (47) 5(46)¢(45)<(44)<(43)(42) <¥Ixd)

Caiailly 3ol 32 el elid Laslay s ladll 520 Pac @5 5 84 2¢ Pre &g aladl adae V1 LSy iy &

adac V) LSyl el a8 slial 4 aiall ey s ¢ (AR — 1) S 55 3 5 53 6 madl) Jlaill 55 a9 A Ay 1)
¥ alaal) @l Ja Ll Joa 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,

Sldanall Aa) U Al A (yy) il s Sl 3228 86,7 Pac &y 5 Gy Pre €y e IS Gt aas

13 L sV de sendll Y (Wi, Wiz - Yjip) I0Lsiall e ith 2,5-8 Gy Lol 1 4 ils (41) Adalae
DAY el A () S

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 s i) Akla) g daaal) slae W) e Al 5 V) 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 Gl A g A SN 5 el dall Ldadll Capaill A L8 od s capaill sa ol ) sl Wl Ml
sl s Nl e (49) 5 (48) Osmaall Gkt 5 Lia 480 5 jalkal)

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 clalinay) ) daa il &5 A iy Ao sanal 5 138 Wing 84 je a3l A (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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