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Using Regression Models of Mixed Poisson for Longitudinal data for
Analizing Sheep Blood

Abstract

In this research study using Regression models of mixed Poisson for
longitudinal data for analysis of sheep blood, longitudinal data was Known
as evidence sectional measured in certain periods of time. These data
gained in the current decade great importance, especially in the economic
studies and medical.

This research includes mixed responses (discrete response represented
by the distribution of Poisson and continuous response represented by the
distribution of Gaussian) and these responses are correlated, thus when
counting estimations of the parameter for models for every response
separately, will give biased estimates, For this reason the joint regression
models can be used for mixed responses by using the multivariate methods
to estimate the parameter of the model, and these methods: method
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Factorization Model (FM) and Generalized Estimating Equation (GEE) has
been using the simulation through a comparison between the two methods
by statistical program (R) in addition to the application of two methods on
real data for analizing of sheep blood.

The results of simulation obtained that they decrease at the MSE whenever
the sample size increases, as that a paired in all methods that used in the
study, and this reflects one of good properties when the value of estimator
is approach from the actual value for the parameter at increase of the
sample size, and had been noted that a big converge between the (GEE)
and (Factorization) methods in the value of mean squared error.

From the results of simulation was applied at actual data to analize sheep
blood that taken at intervals from 50 sheep's select a sample of blood from
each sheep at 5 intervals and collected 250 subjects to study the effect of
Enzyme (GPT) and (TRI) by some studied properties of animal sex, weight
and type of blood (HB) for every animal and the results obtained that
good estimations for the parameters of mixed models and there is
correlation between the mixed response and independent variables. And
they are accounted highly conduce between (FM) and (GEE) methods.
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Xp2, Xc2~binomil(n, 8,0.5)

Xp3, Xc3~Gama(n, 2,1/2)

Si"'N(O,l)

ol LaS BlSlaall il S g Adabiaall aadl jlaas¥l o 3ladl ) S5 500 4opail) ) S5 5 38
: Factorization Model Jal gl gigall Ay giti  1-5

A e Ll 2 Cun(12) 5 (11) 5 (8) Famall da DA (e 72 5aiY) Clalen i a3

43y Hlal BlSlaall il CilS 5 ) S5 500 43l 1SS 55 (40,80,260) 4dlise Glie 2 s

't WS ((FM)

aaal g FM Jal gl stai@,k aladiuly Jalidal) 533:&‘1\ allaa i (1) Joa

parameter N=40 N=80 N=260
Estimate | S.E Estimate | S.E Estimate | S.E

Poisson

Bo 0.119 0.013 0.117 0.025 0.090 1.376329¢-03

By 0.098 0.007 0.098 0.002 0.100 9.564817e-05

B, 0.099 0.011 0.098 0.001 0.100 9.648013e-05

Bs 0.099 0.001 0.099 0.001 0.101 1.297452e-04
Gaussian

Bo 0.850 0.263 0.870 0.642 0.663 0.572

By 0.098 0.007 0.075 0.042 0.073 0.020

B, 0.074 0.030 0.074 0.026 0.072 0.019

B3 0.074 0.012 0.076 0.015 0.070 0.012

IoF: 1.359 2.635 6.642

y 0.768 0.838 0.796

*S.E : Standard Error

GEE 434 ganl) il cialaa 48y 3k it 2-5
LS GEE 48 k! slSlaall il cuilS 5 ) S5 500 4l ) S35 5 (40,80,260) 4dlisa
gl

A gand) ki) ¥ alae Ay yh aladiuly halidad) 73 gai¥) allaa il ¢ (2) Jsan
(B ¢ Ao gia ¢ 5 piua) cliaall (e 4ilida alaay 5 (GEE)

parameter N=40 N=80 N=260
Estimate | S.E | Estimate | S.E Estimate | S.E
Poisson
Bo 0.120 0.019 0.103 0.025 0.103 0.010
By 0.098 0.004 0.100 0.006 0.099 0.002
B, 0.099 0.003 0.100 0.004 0.099 0.003
B3 0.100 0.0009 | 0.100 0.0006 0.099 0.001
Gaussian
Bo 0.766 0.132 0.752 0.093 0.750 0.093
By 0.068 0.035 0.061 0.009 0.061 0.016
B> 0.064 0.012 0.060 0.017 0.060 0.006
B3 0.070 0.003 0.070 0.010 0.070 0.005
o2 0.058 0.061 0.062
Y1 0.028 0.016 0.004
Y 0.025 0.015 0.004
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Babai JAA e Lgle Jmandl b 5 sLSlaall 4 jad L5 (2) 5 (1) oY sl e
Lo gia alag) llaS gl jall 8 deddiial) = 3laill Glalea a8 AagY R (Sbaay) zali il
Erall 8 dandi ) BRI 5 Cullu) e Leidai JA e (MSE) Uasll cilay e
o il (St ) (GEE) e senll jpaill c¥alaa Coslad 5 (FM) Jalsal) 23 50 sl
(5028 s gia 63 ypaa) i) G dilise alaa (MSE) Lhaall cilay ja Jaws 5ia

(Y (3) sl (B LS, S Al iy phall

Al pall 8 dasiiual) Ailaay) calludd MISE il 1(3) Jssa

FM GEE Sample Size
10.75481 10.67137 N=40
10.73167 10.61265 N=80
10.70219 10.60226 N=260

(MSE) Uaal) Cilay ye dos gla ?‘d (5'3 Joalall CA\‘).\S‘ Ot (3) Jsaall dadnl) ddas Sl o)
OaSay 138 5 cdd jall (o8 deadi il &\)Ll\u&@hhdb)@_k.mj ¢ddpall ana ol ) LS
uﬂ\eéaadb}ww\ ‘LAJSS‘ uAJJSAS\M&-}).\SJlAJJQ amﬂ\ ua:\.a.a;j\ Lsd;\
il o Jaas s ol 508 3 (FM) 5 (GEE) & _ka o 1S Ll ellia o dasdle oSy S
aladil oLe Sllag Giiuall s 3L 5 ISy ), A lee 31 LalS ol e Ul
ISV A Y1 all (pe iy B g B ol Cadae | A0 gdall clll) Jabiaal) cillaciedd dkhaal) 3l
(GEE) dasanll ol ¥ las 48y yha 5 (FM) Jalsall 48y 5l (e JSI jlasi¥) Cilalea (10
sl ‘,Luh.d\ <iall -6

sl (5)j(4)14um‘ﬁmy}upmbaﬁuu¢mhuu\ laa J gl
doadl y by o ol slu) Bkt A 0S4) e dia ll dgds iy e dlaie YU
gl A alal) Al A ailil) Selall 5 2lie ) eiladl ddana (e 33 pale il oy diual
Asl 38,0 s A )N

sl Aalall Lpgll Al Jelall g alae ) iyl ddaae 8 i Al 50 (e bl aas
Al 50 Caagdl Sy (alasy e oS 20) cu e o 8 Aasdl ali el 35,055/ dael
i s paall Cliaall sy Ao adll 8 TRIADE o saall 52l 8 GPT adl ,ils
e Aania 3380250 3 5 A il Al sal) Ae V) e daad all el & 535 0 )50 5 Luial
A ) &l s 5

4 e (GPT) I_baial Cas y=all 5 (Glutamic Pyruvic Transaminase) a: sl <y 3)
A Aine¥) (alaal) (e (pa¥l de gane J o Jlend 3 2SI 850 g sl ilay 3391 2a
O Al aland aey Juaall ) JE805 g dauVI A 800 4 5 uSally 45 53S0 alea)
Al CBliaall g A Sl S AN 580 5 aa 8 o el Jals ¢ pSEd ) Ledilh 5 (g
) i Ll Lo (paa¥) e gana Ji1 Judas 30 53 (5 a1 elime (8 aa g5 (i€l 5 2Se
1] e sl Ay A 58 555 Ledalidin 30l ) (e Jay sa 5 LOIAD) adas ey Juadll

Ol 5 s me 1 € 5 Ll (TR (triacylglyceride) asdl ¢ sall Cay =i LaS
Osal & ati A8l (g 5adl S Hlae sa g Swall Ml e Cle sene SO a2 Sl
Al LIAN ¢ 5ad 5 aall e (TRI) 455340

83 80 250 (Ao Jsaanll aigdans JSI Ol 58 5 a8l 5 4z 50 (e 02 g3 sad LA 5 208
Ao gyl cliall g Jual gall (anay (TRI) A8 ¢ sl s GPT aul il dl o (= 53l
‘ Ol SSI(HB) pdll Gliad & 55 54355 O seall Guin o Aliaiall
Ll o yad (A Ay glall bl A oda Al 50 IR (e Lgman oy Al Sl glaall e 3Ly 3
IS (Time) ¢ e 32w JOA (Subject) gl JS o ySie IS 33 alall cluldl
(Repeated Measurement) & _Sie bl Ledl o (o yad GlAS il i o jdl 55
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oo Ll Y o g Adass ja ) ¢S5 A g Uadl) (he cilaaliall 3 Baaliiall cile Uadl) (ga & Uad JSI
[2] ULl 03¢ 3 padl) daal
oob LS Al Aaadinal) Alitead) 5 saainal) ol yiall (il o3
281 3 GPT po il done Jiw 1 ¥y
el (8 TRI 4SSN o saall Aot Sy : Y5
Olsasll puis Jiay 1 SEX
Ol )5 S : WIEGHT
el Gl e 3 Jiay: HB_TYPE

a3 R (Slany) zalill dda il g Lginhai 5 dilanl caldlud) aladiul J0A (e
Ay i) e J sanl)
Factorization Model Ja sl z3 sail 43y jha -
VS () 5Ss sla adgd el 23 saiY ()

log|E(Y,)] = Bpo + Bp1SEX + Bp,WIEGHT + B,3HB_TYPE
E(Y\Y,) = Bo + Be1SEX + BoWIEGHT + BesHBrypg +v (Y, — E[Y])

Ol 39 (e IS lani) Clalas dla) a5 (12) 5 (11) 5 (8) domaall DDA (o Gadadll a3 3
1(4) @, dsall (ALSy Sy

Factorization A& bl led) gabail) @il :(4) Jsa
Parameter | Estimate | S.E
Poisson
intercept 2.3148 0.0666
SEX 0.0039 0.0431
WIEGHT 0.0144 0.0216
HB _TYPE 0.0393 0.0198
Gaussian
intercept 0.0672 0.2339
SEX 0.1316 0.1589
WIEGHT 0.1621 0.0758
HB TYPE 0.0890 0.0703
o? 0.2600
% - 0.0085

Generalized Estimating Equations 4 saadl i) i slaa 45y b -y
D s slull 13g Adaliad) cillaiud)  dadd) #3 sasY ¢)
log|E(Yy)]| = Bpo + Bp1SEX + By WIEGHT + B3 HB_TYPE
E(Y\Y,) = Bo + BerSEX + Be;WIEGHT + BesHBrypg + v1(Y, — E[Yp])
ni
+12). (= Elt))
]:
-:(5) &) sl A LS

GEE 48kl cilibull Laad) (bl il 1(5) Jsaa

parameter | Estimate | S.E
Poisson
intercept 0.3147 0.0677
SEX 0.0039 0.0359
WIEGHT 0.0143 0.0192
HB TYPE 0.0393 0.0325
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Gaussian

intercept 0.1118 0.1705
SEX 0.1329 0.1121
WIEGHT 0.1645 0.0452
HB_TYPE 0.0902 0.0456

ol 0.6049

yl 0.0132

0.0004

u.ﬁ\..u‘}[\ %) dﬁ C.Lu]\ a_u.g_la\ Al all by e R @Lm;‘)(\ C..QL;)J\ (ankat P~ U‘ dxy
351 Clalaad il sagm il 5 il _pads lia of Al ,al) o3 Aadiiusall Ailaa)
i Sy 3 (e sLS) bl Saai) 23 el 5 sl g lasil 3 saily Jiaid) 5 Lalidl)
liaally AL TRI aalb 450 ¢ saall 5 5ia 5 GPT ae -l dllad ol (3dail) s
sty 081y (HB_TYPE o) lad & 53 s WIEGHT ¢4l SEX (siall) Ao syl
A3 it

Lali (e lan 4 )liie GEE 4 sandl il ci¥alae 5 Jual sall 23 il 58yl eilis i<
o A sl Ll e i (SEX,WIEGHT,HB_TYPE) zilaill Clalas ja
Assl ol 03] n 2l ulad) L) Jua sl 5 ) Al Gl 8 9 (3 hall 03] MSE

: Gy -7

) ) (e A S8 3 i) el A il aall ) (2) 5 (1) OY sl G oSl -1
Y alae 48 k5 (FM) el sl 3 gl 48 5lal5 (260 ¢80 40) ilinal) o san 4881
(GEE) 40 szl il

G yhall A8 5 Aiual) ana B3l (BliS (MSE) < pidigall o o) 3LSall =3l & jelal -2
@my\:u)u\@@m \&}M\‘;M@A\
12 MSE Uil ey 5o JM;M a-,u Cai (GEE) L}»;»d\ ol Y alae A8y Hha g
ol

O Al all o288 Aaadivuall Ailian ) ) (e JS1 0 Jlaadl GGkl gl < yelal -4
Dlasil Caj,ul_a Jiaiall g Jali dal) qu_m‘z’\ ilaleal Aol 3o il g <l o cllia
COgaadl LS}-\-‘-MJGPTH)—‘“\—JL’—"‘U\ Caiy 3 (u.u}LS) Gs.ulal\ Dlaaay) CJ}A—%\}U}“\}J
& 555 WIEGHT 051 s SEX psivall) du 5 paall clinially il TR aatly 4330
Al glie iy (SN (HB_TYPE p k.—"—-AA

: Sluagill -8

R2E 3 (GEE) deseal) jpadill i alae 48y yla 5 (FM) Jualsall 3 sl 48 5k alaie] -]
Al ghal) ULl LAl ¢ gl g0 plasil 23kl Clales

(Latent Variable) (Sl josiall 48 )l JA &l joaiall 3ar2te (3431 jla aladdi ul 2D
e i ) g Adabinal) o 3laill allaa a5 o dliioaall cill jall 8 s ) sl
Al )Y dualas cllaiu)

e oSl il pall 8 i) A 5 5 g s 8 Aipaal) dyae ) W) aladiiad deld) -3
Al

Jia Canll 138 A L) 3kl ol sl A o Al bl alasiinly dlilae 4l aldll -4
. (Copulas Model, Graphical Model)

dala 5 Ay el il all 8 Lgindad g A aal) Aalan) cadlud) alasiuly a s -5
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