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Df Sum Sq Mean Sq F value Pr(>F)
factor(treatment) 65 11251 173.1 9.054 <2e-16 ***
factor(station) 5 13574 2714.8 141.998 <2e-16 ***
Residuals 325 6214 19.1
Signif. codes: 0 ¢**% | 0.001 “**° 0.01 “* 0.05°¢> 01’1
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Varying intercept model—aalil) ( cyglita ) cilida jfasd) Glﬂi -\

DY Clalaal) it ISR galiy Jlasiady lldg gdiall adalill) ass) gz 3gad) ¢y aS
acaliil) CAlida jlasd) grigad) ua (Y) Jsaa

Coef.est Coef.se
Intercept 16.68 2.65
X1 0.20 0.39
X2 -0.18 0.02
X3 0.00 0.00
X4 0.60 0.09
X5 0.90 0.21
Error terms:
Groups name Std.dev.
Station (intercept) 5.65
residual 4.47
number of obs: 396, groups: station, 6
AIC =2373.6, DIC = 2340.9
deviance = 2331.3

oL B LS lgadall alalish) g dgall e s D) lasiy) Alslas i€ Likay
yi = a; + 0.20 X1 -0.18 X7 +0.60x4 + 0.90x5 + 4.47
@ =16.68 +5.65
yi =16.68 + 0.20 Xj; -0.18 X;2 +0.60xi4 + 0.90x%;5 + 4.47+ 5.65
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5.65 _
P 100 = 56%

Too Jdy (Ahaal) Wheds adi all-Azdlaal) —Aéaad ABhial) Adull ladall LElN o) Badlg
GV s Lhe %ot Gllall JLadl Balh Gigas Cipe amd cpaiil) b cela ) cBBEAY) o o
D) Bl Gigan Gl ady i Y (X3) Gl sl el oy o(Uasall) Ad)aal) ddhiall
) Ay Bugie) Ay @AY Lapdsl ahstia) dgiee 2 L) mild cogh) iy e

lcc =

Eigan AN ) el LAl il s illy (aslatal) LAl «aliall Bladl Aajs Al Ciualgad)
@) Bl o ase il cld culsd L) Lghyl) L) cclpiiall oda dagd 5l alladl Ll 583
S iy gllal) LAY g e ae SR (V) Uldiay Lpgd Apeadl) dghl) ugie a3 Ladie
(v VA) Jldiay

Varying slope model Juall (cigliia) cilida jlass) z3gadl ¥

Gyl @ lSg R G‘l—’:)-' Jlazi il el tdg g.\‘b_a.’l\a.“ P VY| R K G:U_u\ sl p—i

TS clalzal)
Jaal) Cilide jlasi) g igadl il (V) Jgaa
Coef.est Coef.se
Intercept 14.00 1.96
X1 -0.37 0.55
X2 -0.20 0.28
X3 0.00 0.03
X4 0.68 0.66
X5 0.44 1.04
Error terms:
Groups (station) Std.dev. Corr
X1 1.08
X2 0.69 0.97
X3 0.07 -0.98  -1.00
X4 1.57 0.92 0.83 -0.85
X5 2.45 -0.92 -0.95 0.95 -0.75
Residual 4.02
number of obs: 396, groups: station, 6
AIC =2361, DIC = 2279.1
deviance = 2298.0
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923 . Y J . ? B daleal) Lo | =k &
0.37
1.960 0.05/2=0025 | =5z =0673Z 0.55 0.37 1
020
1.960 0.05/2=0025 | =555 =0714Z 0.28 0.20 2
0.68
1.960 0.05/2 = 0.025 =—=103Z 0.66 0.68 3
0.05/21 = =0 04237
1.960 o Tos 1.04 0.44 4

gl Jpal) Cploi foana ) Al iiiall dpifgidial) Jgpall Gl s il Ly
Y Y gsieal) Uadg

1.08

Icc, = Toemao * 100 = 21%
Icc, = % #1000 = 14%
lccs = %t 100 = 1%

lccy = ﬁt 100 = 28%
lccs = 2 £ 100=37%

2.45+4.02
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= LAY e (2800) 5 ¢ Ly Ol ¥ L (a9 gl Apm ey al A (lgdal)
LBUAY) e (3790 )5 ¢ dolaaial) Jil) ey aldl Alemdal) Jopall ) g5 o il
Ly o madiad) §))adl Aayn ey palAd) Hlgmdal) Joal) ) 3geas cildaaal) cpy cfppaisl)
ssial) Uiy lgdal) Jpall cplot goana ) Ayl Aggha)ll S (il A a8 CailS
Ll Agghayll e jloie) LiiCey A Jag Al i 29 (1490) ) Auglowa JoY)
Ol Lty Jlad) i<y (gAY Adiblaa (s Aiad i Y ) cldaaal) Jst el il
Caly gl 0,8l ding (o) (106) Jas A S I ) ) Aol ggadl Jaiial) e
Varying intercept —Varying slope Model- Jiall (ilida adalfil) Calida jlasi) Glyu'i v
Glaleal) clpadi Sy R galiy Jlenialy dllly Guilgdal)l Joually adaliill jland) zdgadl oLy ad

: g:.yu
Jeall alida eb&:d\ calida jlaad) 53343\ asd (c) Joa
Coef.est Coef.se
Intercept 15.07 3.57
X1 -0.32 2.12
YAe o\e,u;n,o\e;t..a::mr,.wmqu
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X2 -0.20 0.72

X3 0.00 0.06

X4 0.71 1.30

X5 0.75 0.72

Error terms:

Groups (station) Std.dev. Corr

intercept 6.85

X1 5.10 -1.00

X2 1.76 -0.96 0.94

X3 0.14 096 -0.95 -1.00
X4 3.17 0.92 0.83 -0.85
X5 1.67 -0.92 -095 095 -0.75
Residual 3.97 -0.87 0.84 0.96 -0.96 0.95
number of obs: 396, groups: station, 6

AIC =2360.6, DIC = 2239.3

deviance = 2226.5
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6.85
__ 688 — 6.85 3.97 1
Ice, = cEs+357 100 = 63%
Icc, = ——2 _ +100 = 56% 5.10 3.97 2
27 5 10+3.57
=17, = 1.76 3.97 3
IcC; = ——=— = 100 = 30% - -
1.76+3.97
lec, = —22 _ «100 = 3% 0.14 3.97 4
0.144+3.97
IcCs = —2 — = 100 = 44% 3.17 3.97 5
3.17+3.97
IcCs = —=/ — = 100 = 29% 1.67 3.97 6
1.674+3.57
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Multi-level model of the factors that affect the escalation of
dust in Iraq

Abstract

In this research The study of Multi-level model (partial pooling model) we
consider The partial pooling model which is one Multi-level models and one of
the Most important models and extensive use and application in the analysis of
the data .This Model characterized by the fact that the treatments take
hierarchical or structural Form, in this partial pooling models, Full Maximum
likelihood FML was used to estimated parameters of partial pooling models
(fixed and random ), comparison between the preference of these Models, The
application was on the Suspended Dust data in Iraq, The data were for four and
a half years .Eight stations were selected randomly among the stations in Iraqg.
We use Akaik’s Information Criterion, deviation statistic and Shwarz's Bayesion
information criterion to compare between the partial pooling Models, The
results show that the direct affect for the both degrees maximum temperature
and the Rising Duston the Suspended Dust, where humidity was on a direct
affect ( so increases the average monthly humidity will cause fewer occurrences
of Suspended Dustin the same time the results show also the significantaffect of
geographical are as, and when the comparison between the three estimated
models show that the Varying intercept -Varying slope Model is the better
model .

Keywords/ Multilevel analysis - partial pooling models - full Maximum
likelihood method FML - Akaik's Information Criterion AIC.
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