

































































































































































A two-level modeling process is presented by using the data set of 7333 women from 10
regions of Ethiopia. The hierarchical organization of a data set in levels, fixed and

random effects, are considered.

From a computational point of view, multilevel modeling can be seen as a two-stage
process. First, a separate individual level regression is defined for each region. Then,
each of the region-specific coefficients is modeled as a function of region variables. So,
multilevel analysis allows the partition of the region-specific coefficients: a fixed part

that is common across regions and a random part varying among regions.

A chi-square test statistic was applied {o assess heterogeneity in the proportion of
malaria positive women among the 10 regions. The test yields »°=96.290, df = 9,

P <0.01. Thus, there is evidence for heterogeneity among the regions with respect to

malaria infection status among women in Ethiopia.

4.2 Modeling Process

4.2.1 Intercept-Only Multilevel Logistic Model

We first estimate a model with no predictors (an intercept-only model) that predict the
probability of malaria infection status among women. The region level (level 2) variance
estimation is 0.4077 as shown in Table 4.11. This variance reflects between-region
heterogeneity, regarding malaria infection status of women in Ethiopia. Table 4.11 also
provides a deviance-based chi-square test for assessing the goodness of fit of the fitted

empty model. The test indicates that the fitted model is good.
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Table 4.11 Estimates for empty model

Parameter Estimate Standard error Z-value P-value

Fixed part | Intercept 3.1230 0.0558 55.9230 0.0000*
Estimate Standard error Z-value P-value

0.4077 0.1366 2.9837 0.0028*

Random Level-two

part variance ( 50_,.2 )

Deviance-based chi-square 107.3371 0.0000*

*Significance (P<0.01)

4.2.2 Random Intercept Model and Fixed Explanatory Variables

In order to identify the effect of some selected explanatory variables a multilevel logistic
regression model with random intercept and fixed explanatory variables was estimated
using LISREL software and the results are presented in Table 4.12 given below. The
deviance based chi-square test for significance of random effects ( y*=86.3763 df =1
and P<0.05) indicates that the random intercept model with the fixed explanatory
variables is found to be a better fit as compared to the empty model discussed in Section

4.2.1.

From Table 4.12 it is possible to observe that the malaria infection among women varied
among the ten regions of Ethiopia. Moreover the explanatory variables, “age”, “currently
pregnant” and “wealth index” were found to be significant determinants of variation in
malaria infection across the regions. As regard to regional difference at level-two
variance of the random intercept (o, ) was found to be significant, implying that there

exists a remarkable regional difference with respect to the extent of malaria infection

status of women.
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Table 4.12: Estimates of Random intercept model

Covariates Estimate S.E. Z-value P-value
Intercept 1.8813 0.1424 13.2117 0.0000%
Age

0.2491 0.1171 2.1272  0.0344%
15-29
30-49 (Ref.)
Main floor material
Natural -0.1122 0.2191 -0.5121 0.6086
Cement (Ref.)
Currently pregnant
Yes (Ref)
No 0.9107 0.1461 6.2347  0.0000%

Wealth Index

Poor (Ref.)
Rich 0.7219 0.1271 5.6820  0.0000*

Random Part

Estimate S.E. Z-value P-value
Random Intercept: 0.2611 0.0895 2.9184  0.0035%
o, = var(6,,) intercept
variance
86.3763
0.0000*

Deviance-based chi-square

* Significant (P<0.05)

4.2.3 Random Coefficients Model

The random coefficient model is useful because it shows the degree of variability at each

level. In Table 4.13 we represent each of the given explanatory variables as age (X)),
main floor material (X, ), currently pregnant (.X,) and wealth index (.X,). The table

includes fixed effect coefficients and an overall (level-2) or regional variance constant
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term (o, ) together with variance and covariance terms representing the random effects

of the respective explanatory variables and their interactions. The significance of these
terms is indicated in Table 4.13. According to the overall region variance constant term,
the variance of each explanatory variable is found to be significant. Moreover, “age by
main floor material” and “main floor material by wealth index” covariance terms are
found to be statistically significant. Similarly, the fixed effects currently pregnant and
wealth index are found to be significant. Accordingly, the results of the multilevel
analysis showed that all explanatory variables shown in the table contribute in
explaining the variation of malaria infection across the regions except the factors “main

floor material™ and “age”. The deviance based chi-square test for significance of random
effects (x> = 62.4042, df =15) indicates that the random coefficient is statistically
significant.

We note that the student version of the software LISREL does not provide model
diagnostic tests. We only checked a goodness of fit by using deviance based chi-squared
test.

Table 4.13

Results for Fixed and Random Effects of Random Coefficient Model

Fixed Part Estimate S.E. Z-value P-value
Age (X))
15-29 0.2152 0.1170 1.8388  0.0659
30-49 (Ref.)
Main floor material (.Y ,)
Natural 0.1003 0.2191 0.4575 0.6473
Cement (Ref.)

Currently pregnant (X, )

Yes (Ref))
No 0.9228 0.1463 6.3068 0.0000%*
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@ = var(d,) 0.0227
Oy =coV(5y, 6,;) -0.0532
Ty, = CcoV(S,; 6,;) -0.2175
Oy =cov(J,; 65;) -0.0347
Oy = c0V(Jy;0,;) 0.0024
0,, =cov(9,; 5,;) 0.1313
03 =cov(d,,0;,) -0.0306
o, =cov(d,,5,,) -0.0191
T3 =coV(8,; 65) -0.0612
T,y =cov(8,; 5,;) -0.1035
044 =c0ov(6,; 5,) 0.0178
Deviance-based chi-square
62.4042

0.0173

0.0351

0.1493

0.0557

0.0289

0.0616

0.0223

0.0134

0.0804

0.0530

0.0190

1.3131

~1.5158

-1.4572

-0.6227

0.0822

2.1293

<1, 3718

-1.4241

-0.7614

-1.. 9522

0.9398

05 1L.B91L

0.1296
0.1451
0.5335
0.9345
0.0332%*
0..1701
0.1544
0.4464
0.0430*

0.3473

0.0000*

Ref. =Reference category
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Table 4.14: Level-2 covariance matrix of the random coefficient
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X, X, X, X, X,
Xo 0.353174
X, -0.053231 0.036053
X2 -0.217510 0.131268 0.673823
X3 -0.034671 0.030588 --0.061189 0.074313
X, |0-002379 -0.019134 | -0.098096 |[0.017817 0.022682
Table 4.15: Level-2 Correlation Matrix of the Random Coefficient
X, X, X5 X X,
X 1.000000
X, |-0471734 1.000000
X 0.445873 0.842205 1.000000
X3 -0.214014 -0.590950 -0.273445 1.000000
X; 0.026575 -0.669105 | -.793476 0.433962 1.000000




Table 4.16:

Parameter estimates among the Regions

Coefficients

Region X, X, A Xy X,
Estimate | -0.5303 0.08565 | 0.38072 | 0.05367 | -0.0092
Somali S5.E. 0.04514 0.01329 | 0.31772 | 0.04421 | 0.01511
Z-value | -11.747* | 6.44446* | 1.19828 1.2139 -0.6112
Estimate | -0.0993 | 0.23989 | 0.75159 | -0.3684 | -0.1359
Tigray S.E. 0.03855 | 0.01431 | 0.35345 | 0.05011 | 0.01592
Z-value | -2.57588* | 16.7673* | 2.12644* | -7.3523* | -8.5355*
Estimate | -0.0585 | 0.09706 | 0.50242 | -0.0753 | -0.1101
Afar S.E. 0.05254 0.01399 | 0.33736 | 0.04799 | 0.01554
Z-value -1.1142 | 6.93577* | 1.48926 -1.5701 -7.0834%
Estimate -0.2575 0.09864 | 0.46249 -0.0313 -0.0598
Ambhara S.E. 0.07657 0.01601 | 0.37988 | 0.05666 | 0.01702
Z-value | -3.3628* | 6.16261*% | 1.21748 -0.5532 | -3.5146%
Estimate | 0.90627 -0.3305 | -1.5448 | 0.09128 | 0.18149
Oromia S.E. 0.09429 0.01545 | 0.22113 | 0.05994 | 0.01304
Z-value | 9.61186* | -21.387* | -6.9858* | 1.52295 | 13.9218*
Estimate | -0.5967 -0.0181 | -0.0133 | 0.19635 | 0.06937
Ben-Gumz S.E. 0.05154 0.01259 | 0.29783 0.04582 0.01409
Z-value | -11.577* -1.4416 | -0.0446 | 4.28533* | 4.92223*
Estimate | -0.2096 -0.0228 | 0.01165 | 0.12926 | 0.03351
SNNP S.E. 0.0557 0.01135 | 0.23361 | 0.04578 | 0.01266
Z-value | -3.7629* | -2.0112* | 0.04986 | 2.82364* | 2.64594*
Estimate | -0.5052 0.04667 | -0.2338 | -0.0585 | 0.07512
Gambela S.E. 0.05147 | 0.01134 | 0.24661 | 0.04627 | 0.01277
Z-value -9.816% | 4.11488* | -0.9481 -1.2649 | 5.88159*
Estimate | 0.67355 -0.1281 | -0.4893 -0.006 0.03031
Harari S.E. 0.14476 0.0168 | 0.21549 | 0.06326 | 0.01217
Z-value | 4.65276* | -7.6234* | -2.2706* -0.095 2.48969*
Estimate 0.6773 -0.0684 | 0.1723 0.06907 | -0.0748
Dire Dawa S.E. 0.15148 0.01804 | 0.24858 | 0.06601 | 0.01321
Z-value | 4.47126* | -3.7903* | 0.69313 1.0463 -5.6611%

*significant (p<0.05)
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As can be seen from Table 4.16 in Tigray region, all the variables are found to be

significant. But it is not true for the other regions.

4.3 Discussion and Interpretation of the results

Although most of the results obtained from the summary statistics matches with the
findings of both univariate and multivariate analysis, it has some deviations with respect
to certain variables. For example, it showed that women who have bednet for sleeping are
at higher risk of malaria than those who do not have bednet (see Table 4.2). But the

variable “have bednet for sleeping” is not significant in the multivariate analysis.

From the univariate analysis it can be seen that all explanatory variables under study are
significant except the variable “have bednet for sleeping”. As we proceed from the
univariate analysis to the multivariate analysis 55% of the proposed explanatory variables
are found to be significant (see Sections 4.3 and 4.4); of which 33.3% were demographic
and health factors and 66.7% were socio-economic factors. These significant variables

are factors affecting the malaria infection status among women in Ethiopia.

Let us now interpret the effect of each significant covariate on malaria infection status
among women in Ethiopia using the estimated odds ratio given in the final logistic
regression model (Table 4.5). Employing a 0.05 criterion of statistical significance, all
covariates had significant effect on the malaria infection status on women except the
two regions, Oromia and Harari, the two age groups (21-29 and 30-49 years) and one
category of wealth index (poor women). The region variable was coded using Dire Dawa
as the reference group. So from Table 4.5 it is possible to observe that the odds of women
living in Somali and Gambela regions being malarious is almost 6 times higher than Dire
Dawa. Also the odds of being malaria positive for Tigray, Amhara and Ben-Gumz
women is almost 5 times higher than women living in Dire Dawa. Malaria infection
status among women living in SNNP and Afar regions is higher than those women who
are residing in Dire Dawa (odds ratio 3.6 and 3.9, respectively). Malaria infection rate for
pregnant women is remarkably higher than for non-pregnant women. An amusing result

of this study was that the malaria infection rate for rich women is 43% higher than the
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middle class women. The study also showed that the odds of malaria infection status for

rural women is 3 times higher than urban women.

Another important statistical analysis used in this study was multilevel logistic
regression. In the multilevel analysis women are nested within the 10 regions in
Ethiopia. Three multilevel models: empty model, random intercept model and random
coefficient model were applied in order to explain regional differences in the extent of
malaria infection status among women in Ethiopia. The results obtained are discussed as

follows.

Before the analysis of data using the multilevel approach, first the heterogeneity of the
malaria infection status among women with regard to regions was checked. The fixed
part of the effects of explanatory variables included in the models have somewhat
similar interpretation as that of the conventional logistic regression discussed above for
the national level data. Whereas the random parts of the intercept and explanatory

variables provided additional information.

In the three models (empty model, random intercept model and random coefficients
model), the overall variance constant term found to be statistically significant which may
again imply the differences in the malaria infection status among women. The effect of
the random part of the variable “main floor material”, on malaria infection status of
women differs across regions. Similarly, the interaction of the random parts of “‘age” by
“main floor material” and “wealth index” by “main floor material” provided significant

effect on malaria infection status across regions.
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CHAPTER FIVE
Conclusions and Recommendations

5.1. Conclusions
» This empirical study based on conventional logistic regression analysis reveals
that the factors that affect the malaria infection status among women in Ethiopia

are “currently pregnant”, “age”, “main floor material”, “wealth index”, “type of

place of residence” and “region”.

» The result of this study indicated that pregnant women are highly affected by
malaria than the non-pregnant women. Also rural women are more exposed to

malaria than urban women.

» Multilevel analysis enables the proper investigation of the effects of independent
variables measured at different levels on the response variable”malaria infection
status”. As a result this study showed that there exist variations in malaria

infection status among women across regions.

5.2. Recommendation

L}

% Governmental and non-governmental organizations are expected to work hard on
creating awareness on how/why to prevent women from being attacked by

malaria.

% A special attention should be given to pregnant women in preventing them from

being infected by malaria in Ethiopia.

% Great attention should be given to rural women in preventing them from being

attacked by malaria.
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7
o

Primary health care and malaria prevention programs should be implemented in
order to fit to the overall features of the regions to safeguard women from being

attacked by malaria.
Stakeholders should consider the existence of regional variations with respect to

the malaria infection status among women in such a way that they might

implement their task accordingly.
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LOGISTIC REGRESSION OUTPUTS

Case Processing Summary

Unweighted Cases(a) ; | N ; Percent ‘
| ;-lncluded in Anahsns | ’333 | 100 0
Selected Cases ?M:ssmg Cases . 0 \ ' ,O !
Total 7333 100.0

Unselected Cases ‘ 0 .0
Total | "333 | 1000 I

i

alf wcaght 1s in eff'ect see cI3551ﬁcat10n tdble fo: the total numbel of cases.

Dependcnt Val lable Encodmg

hemm et S s

Or lgmal Value lnternal Value
non-malarious \ 0

T =}
malarious | 1

Categorical Variables Codings

Frequency )Parumeter ciiding ‘
| I I I.
CSomali 6431000 000 000 | 000 000 000| 000 000 000
Tigray 553 000]1.000 000, 000 000, .000| 000, .000| 000
Afar ! 787000 000 1000 000 000 000 000 000 .000
Amhara 450 000 .0002 000 1.000 .000"‘ 000 000 000 .00
e \Olomlya ) _ 936 | 000 ”poo 000|000 1.000 .ooo??",oob'? 000,000
Ben-Gumz 7551 000 000 000 .0005 000 1.000| 000 000[ 000
'SNNP " io01] o00] om] 000! 000 .000‘ 00011000 000 000
Gambela 729| 000 000 .000 000 000 .000 000 1.000 .00
Harari  674] 000, 000, 000 .000 000 000 000 000 1.000
DireDawa 805 000 000 ".000 000 000 000 000 000 000
Countryside 5320 1000 .60057 T T |
De facto place of o e
residEnce '10er1 626 .000 1000
City 1387 000 000
No education j 4771 717.000_ .000 i
lHigll!est educational Prir;mr_\' ” | 1468 | .000 1.000

Secondary and

1094, 000 000
above {



21-29 21921000 000
‘Age of the respondent | 30.49 2987 .000[1.000. f .
| 15-20 2154 000| 000, | | |

Poor 3061 | 1.000| 000 ] ]
‘Wealth index Middle 1875 | .000 | 1.000 '
| Rich 2397| .000| .000

NATURAL 4647(1.000, |
' Main roof material 3

Garigxted 2686 | .000 ‘ |

iron \
T ‘ =
B — Rural 5320 1.000 | | |
residence Urban 2013 .000| | | |
Have bednet for Yes 6041 | 1.000 ‘ ‘
'sleeping (household
report) No g 1292 | .000

£ -
) No | 4269 | 1.000

Has radio ‘

Yes . 3064| .000 |

Yes | 615[1000, | |
| Currently pregnant | i - =i

|No | 6| 000 | | |

_ , NATURAL | 6013 1.000

| Main floor material ! ! [ .

| Cement 1320 000 L

Block O: Beginning Block

Classification Table(a,b)

Observed

Predicted

I
malaria infectionstatus | Percentage Correct

non-malarious j malarious

non-malarious

|

| malaria infectionstatus

‘Step{)‘

'Overall Percentage

non-malarious 6993 . 0
malarious 340 | 0 0
95.4

a Constant is included in the model.

'b The cut value is .100

Variables in the Equation

|

!

B

S.E.

Wald

i T 1
dfi Sig. Exp(B) 1

Constant | -3.024 | .056

2964.447

| [ 000

049 ;
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Variables not in the Equation(a)

! Score {df Sig.
‘ AGE 6797 2| .033
J‘ AGE(1) 6.‘719& 1| .010
| AGE(2) 2684] 1] 101
| REGION | 96290 9| .000
| REGION(1) | 18978 1| .000
1 | REGION®) | 5708 1] .017,
“ REGION@) | 1364 1| .243
| REGION@) | 916 1| 339
| i REGION(S) | 17.867 1 .000
| REGION(6) | 5638 1| 018
| REGION() | 509 1| 475
| IREGION() | 15482 1] .000
REGION(9) 13.694 | 1] 000
! Step0 | Variables | TRESPC) | 50.907| 1] .000
| EDUC | 21452 2| .000
; lEpucy | 19375] 1] 000
! ' EDUC(2) 3811 1, 051
| HRAD(1) 24619 1] 000
FLOOR(1) | 23.035 1, .000
5 ROOF(1) | 36676 1] .000
C PREG(1) | 59453 1] .000]
’ BNET(1) 41| 1| 389
‘ WLTH 72.022| 2| .000
| WLTH(1) 71481] 1] 000
| | WLTH(2) 12.647| 1| .000
| | DRESDC 51.078| 2| .000|
1 | DRESDC(1) 50907 1| .000
i } DRESDC(2) 10.144 | 1| .001
(

‘a Residual Chi-Squares are not computed because of redundancies.
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Block 1: Method = Forward Stepwise
(Likelihood Ratio)

Omnibus Tests of Model Ceefﬁcients‘

T |
Chi-square | df Sig.J
Step 108.784 | 9 000 |
Step1|Block | 108784 9 .000|

'Model | 108.784 | 9 .000|

| Step 38017, 1].000|
Step2 Block | 146801 10 000

'Model| 146801 | 10/.000|

step | 28330] 2/.000|
Step3 Block | 175131 12/.000 |
Model | 175.131 12000
Step 11.820| 1.001]
Step4 |Block |  186.951 13/.000 |
| Model | 18695113,
step | 4.030] 1].045]
StepS |Block | 190981 | 14.000
'Model | 190981 | 14 .000‘
|Step | 6.218 | 2|.045|
Step6 |Block | 197.199 16, 000

Model |  197.199 | 16 | .000 |
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Model Summary

IStep -2 Log likelihood Cox & Snell R Square Nagelkerke Eéql'liaire 7

1 2643.615(a) 015 047
2 2605.598(a) 020 063
3 2577.268(a) 024 ‘ 075
4 2565.448(a) 025 080
s 2561.418(a) 026 ' )
[6 2555.200(a) 027 085

\ - :
‘a Estimation terminated at iteration number 7 because parameter estimates changed by less than .001.

Hosmer and Lemeshow Test|

T—Step Chi-square | df Sig. I
1 000 81.000
2 | 23m] 8] 967
3| 7412] 8] 493
l4 12243 7| .003
5 8.178| 8| 416
6 | 7318 8 503
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Contingency Table for Hosmer and Lemeshow Test

g lma!ariainfectionstatus=non-malarious malaria infectionstatus=mal§rious _'l-“otai
! Observed Expected Observed Expected 7+Bl:;ser.v-ed
] 1 797 797.000 8 8000 805
| 2 662 662.000 12 12.000 674
| 3 918 918.000 18 18.000 936
| 4 959 | 959.000 4 42000 1001
EStep s 744 | 744.000 43 43000 787
6 425 425.000 25 25.000 450
f 7 707 707.000 48 48000 755
f 8 516 516.000 37 37.000 553
| 9 674 674.000 55| 55000 729
’ 10 51| 591.000 52 52000 643
R 770 768.709 6 7201 776
P 620 620.791 1 10209 631
' 3 842 843.409 16 14591 858
L e ] 902 900.991 33 34000 933
] Step 2 B 801 798.987 38| 40013 839
e 394 393.379 20| 20.621 414
. 650 646.513 35| 38487 685
P (s ] 453 450.124 34| 27876, 487
‘ 9 622 622.812 46 45188 668
| 10 939 938.283 101 101717 1040
1 666 665.230 5 5770 67
! 2 760 763.761 14| 10239 774
3 760 759.191 14 14800 774
| 4 725 721.028 17 20.972 742
:Step3 5 579 576.240 18| 20760 597
| 6 651 650713 28 | 28287 679
' 7 820 813.808 40 46192 860
‘ 8 745 758.483 66 52517 81
| 9 679 679.518 59 58482 738
| 10 608 605.030 79 81970 687
[Step 41 642 642.035 5 4965 647
’ 2 918 925,570 19 11.430 937
! 3 807 801.681 12 17319 819
T 4 703 697.483 14] 19517 717
| 5 643 637.433 18] 23567 661
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| 6| 806 809.409 | 43 39.591 849
| 7 | 643 641233 37| 38767 680
| 8 | 730 740.513 69| 58487 799
| 9 | 1101 1097.643 123 126357 1224
| 1] 815 814.407 6 6593 821
P 690 693.627 13 9373 703
E 642 644.467 14 11533 656
| [a 749 740528 1] 19472 760
iSteps 5 696 694.749 22| 23251 718
6 701 697.505 29 32.405 730
| 7 735 735309 43 42601 778
B 699 708.173 62 2827 761
| 9 668 664.733 56 | 59267 724
10 598 599.412 84 | 82588 682
| 1 679 678.874 s| 5026 684
| [z 727 730.105 12| 8805 739
E 657| 661.599 16| 1401 673
| 4 723 719.468 14 17.532) 737
:StepG‘s 733 726.155 17] 23845 750
6 731 727.638 29| 32.362 760
7] 660 656377 33| 36623 693
| 8 710 714.281 55 50.719 765
| 9 702 | 706.925 65 60.075 767
| 10 671 | 671.579 94 | 93421 765
Classification Table(a)
i Predicted R 7
Observed malaria infectionstatus Percent;gre (Eo?rect ‘
| non-malarious | malarious | non—n:silarious
‘ malaria infectionstatus el it OT — L
Step 1 ‘malarious 340 0 | 0
| [Overall Percentage 95.4
. \[malaria infectionstatus el i L S | 954
Step 2| malarious 289 51 15.0
| 3 Overa-Il-P;'centage 7 9I 7/ |
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f

malaria infectionstatus ‘non-malarious i f ‘
Step 3 ‘  malarious 296 44|
Bverall Percentage 1_
‘ malaria infectionstatus fnon—malarious Gl i |
Step 4 ’malarious 293 | 47|
Overall Percentage | Bl 0
‘ . . |n0n-malarlous 6708 285|
Step 5 malaria mfectmnstatusImalarious = L 49;——
| Overall Percentage { |
malaria infectionstatus i gl ‘( 372’
Step 6 malarious 281 | 59|
'; Overall Percentage |
a The cut value is .100
Variables in the Equation |
| f B ISE Wald df Sig. jExp(B)!
REGION | 81,035 9 .00 |
REGION(1) | 2.171|.384 | 32.019| 1.000 8.7661
'REGION(2) | 1.966 | 394 24.907 | 1/.000 7.144
'REGIONG) | 1.751].388| 20.314] 1 /.00 5.758
'REGION(4) | 1.768 | 411 18.543 | 1/.000 5.860
Step 1(a) |REGION(S)| 670|428 2.451| 1].117] 1,953
REGION(6) | 1.912].385 24607 1/.000| 6.764
REGION(7) | 1.473|.389 | 14.363 1 .000| 4.363
REGION(S) | 2.096 |.382 | 30.093 1 .000 8.130
REGION(9) | .591].459| 1655 1/.198 1806
Constant  |-4.601 |.355|167.701 1 .000| .010]
Step 2(b) REGION 77072) 9000 |
'REGION(1) | 2.081|.384| 29.311 1 .00 8015
REGION(2) | 1.857|.305| 22.083 1 .000  6.401|
REGION() | 1.681|.389| 18.680 1 .000| 5372
REGION() | 1710|411 | 17.279| 1].000| 5.527|
REGION(S)| .601.428 1970 1.160 1.824|
|REGION(6) | 1.837.386| 22.642] 1/.000| 6.276|
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REGION(T)| 1392 389] 12780 1].000] 4.023
REGION(8) | 2.035|.383| 28290 1/.000| 7.650|
|REGION(9) | 550 |.460| 1433| 1/.231| 1.734]
PREG(1) | .972[.145| 44.791 1/.000| 2.642
Constant  |-4.658 356 [171.500 | 1.000 .009
'REGION 55581 9.000 '
|REGION(1) | 1764|397 | 19.715| 1].000| 5.835
|REGION(2) | 1647 .406 | 16.431 | 1.000| 5.190|
REGION(3) | 1.372|.401| 11.706 1/.001| 3.942
REGION() | 1.604|422] 14446 1/.000| 4.972|
REGION(S)| 529|434) 1487 1 223 I.69§i
REGION(6) | 1.779].395| 20302 1 .000 5926
Step 3(c) | REGION(7) | 1.403 |.396 | 12.530 1 .000 4.069§
| REGION() | 1.875|.390 | 23.065 1 .000! 6.519|
'REGION(9)| 595|460 1.674 1/.196| 1814]
'PREG(1) 928.146 | 40.108 | 1/.000 2529
‘WLTH | | 27.010 2000 |
'WLTH(1) | .504].159| 10.026] 11.002| 1.656]
'WLTH@) | -260].192] 1841 1/17s] 771
(Constant |-4.728 358 | 174.154| 1.000| 009
'REGION | | 49108 9/.000]
'REGION(1)| 1.615399 | 16.337 1 .00 5.02<5J1
'REGION(2) | 1456|409 12.654 1 .000| 4291
'REGION(3) | 1.192.404| 8715 1/.003| 3.295|
'REGION(4) | 1390 426| 10672 1 .001 | 4.016
[REGIONG)| 329|438 565 1 .452| 1390
| |REGION(6) | 1559|399 | 15224 1].000| 4.752]
IStep“(d)iREGlON(‘T) 1130| 404| 7.840 1).005| 3.096
REGION() | 1.657 .395| 17.606  1/.000| 5.244
REGION(9)| 554|461 1444 1 230 1.746|
TRESDC(1)| 824244 11397 1].001 2.280
PREG(1) 903 |.147| 37.959 1/.000| 2.466!
'WLTH || 20964 2.000 |
|WLTH(1) | .032/200 026 1|.871| 1.033]
WLTH(2) | -677 219 9.545 1 .002 .508'
Constant | -4.875|.364 179.035 1/.000| .08
Step 5(¢) | REGION | 51,937 9.000 | j
REGION(1) | 1.756|.407 | 18.581| 1].000| 5791
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|

'REGION(2) | 1.600

418] 14684 1000

4.953 ;

'REGION@) | 1.337

412] 10,518 1.001| 3.807]

4.645 |

|REGION(4) | 1.536| 434 12.544| 1 .000 |
'REGION(S)| 468 .444] 1.109] 1/292] 1.596]
REGION(6) | 1.717].409| 17.593| 1000 5.569
REGION(7) | 1267|411| 9.516 1].002] 3.551
'REGION() | 1816|405 | 20.119| 1].000| 6.145
'REGION(9) | .586|.461| 1.617] 1].203 1.797|
TRESDC(1) | 1.064|.282| 14238 | 1].000| 2.899]
'FLOOR(1) | -621].308| 4052] 1].044| 537
PREG(I) | .906|.147| 38.178 | 1].000| 2.475|
WLTH | 19.726 | 2 .000 | |
WLTH() | .126)210 358 1].550| |.|324_j
(WLTH@®) | -579]230] 6342] 1].012] 561
Constant |-4.730 |.367 | 166.026 1 .000| .009|
|AGE | e2nt| 2|04 i
AGE(1) 195[.144] 1821 1].477] 1215
|AGE(2) -139].143]  952] 1329 .873[
'REGION | 51368 9.000 |
'REGION(1) | 1763|407 18.710| 1/.000| 5828
:REGION(Z)i 1.602|.418| 14723 1/.000| 4.964
REGION(3) | 1.355| 412 10818 1 .001 3.8"}8;
REGION(4) | 1.536 | 434 12533 1.000| 4.644
REGION(S) | 465|444| 1098 1 .295| 1.593
- REGION(6) | 1711 .409{ 17.461 | 1‘_000: 5.532!
'REGION(7) | 1272|.411| 9.593| 1 .002 3.568
|REGION(8) | 1.801 405 19.788| 1/.000 6.054]
|REGION() | 575|.461| 1556 1]212] 1.777]
TRESDC(1)| 1.066 282 | 14.279] 1].000 2905
FLOOR(1) | -626/309 4.108| 1.043 535
PREG(1) 873|.148 | 34.969 | 1!.0001

WLTH

| 20242 2000

2.393 '

WLTH(1) | .147

211 489 1).484] 1159

WLTH(2) -.568

230 6091 1].014

.567 \

Constant -4,746

378 158.028 | 1 .000

009 |

la Variable(s) entered on step 1: REGION.

b Variable(s) entered on step 2: PREG.

c Variable(s) entered on step 3: WLTH.
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I d Var;b]e(s) entered on step 4: TRESDC.

!e Variable(s) entered on step 5: FLOOR.

f Variable(s) entered on step 6: AGE.

Model if Term Removed

72

‘Variable | 'Model Log Likelihood | Change in -2 Log Likelihood |df | Sig. of the Change
Stepl |REGION | -1376.199 108784 9o 000
1 REGION | -1353.560 0152/9/ 000
PREG -1321.807 38017 1 000
REGION -1322.694 68.121] 9 000
Step3 | PREG -1305.873} 34478 | 1 000
| WLTH -1302.799 28330 2| 000
REGION -1311.958 58.468 | 9 000
:SteM TRESDC -1288.634 11.820] 1 o0l
PREG -1299.115 32782 1 000
WLTH -1294.356 23.265| 2| 000
REGION -1311.789 62.160 | 9| 000
TRESDC -1288.500 15.582 | 1 000
Step5 | FLOOR -1282.724| 4030/ 1| 045
| PREG -1297.194 32.970| 1 000
WLTH -1291.541 21.664| 2 000
AGE -1280.709 6218/ 2 045
REGION -1308.484 61.769 | 9 000
Stp | TRESDC -1285.417 1564 1] 000
FLOOR -1279.643 4.087| 1 043
‘ PREG -1292.827 30.455] 1 000
WLTH -1288.712 22.224] 2 000




Variables not in the Equation(a)

Score | df | Sig. i
' AGE 7887 2 .0195
AGE(1) | 7411 1] 006
AGE(2) 4293 1, 038/
TRESDC(1) 18885 1] 000
EDUC | 4930 2] 085

EDUC(1) 4884 1| .027

EDUC(2) 2299 1| .129]

| HRAD(1) 6257 1] 012
‘;St _ FLOOR() |  .801] 1] 371
(Step 1 | Variables y
ROOF(1) 5103 1] .024]
PREG(1) 47970 1] 000
BNET(1) 3130] 1] 077
| WLTH 31327 2] 000
| WLTH(1) 30457 1] 000

| WLTH(2) 16.100| 1| .000
4 DRESDC 21356 2] 000
DRESDC(1) 13885 1| .000
| { DRESDC(2) 19.397] 1] .000
'Step2 | Variables | AGE sais| 2| 078
AGE(1) 4.480| 1| .034 (
AGE(2) 3396 1| .065|
TRESDC(1) 14993 1| .000]
EDUC 3297 2| 192
EDUC(1) 3201] 1] .070|
EDUC(2) | 1744] 1] 187
HRAD(1) | a898| 1] .027]
FLOOR(1) |  .267| 1| .605
ROOF(1) | 3295 1| .069 |
BNET(1) | 2589] 1] .08
' WLTH | 27678 2] 000
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WLTH(1) | 26239 | [ 000

WLTH@) | 16441] 1] .000]

DRESDC | 17.901 | 000/

DRESDC(1) 14993 1| 000,

| DRESDC(2) 16.876 | 000 |

| AGE | 6231 2| 044

i AGE(1) | os248| 1] 022
AGE(2) | 4434 1| 035

TRESDC(1) | 11549 | 001

EDUC s49] 2| 760

EDUC(1) 539| 1| 463

[T —— EDUC(2) 408| 1| 523
HRAD(1) 027 | 870

FLOOR(1) | 270 1| 603

ROOF(1) | os4| 1] 772

| BNET(1) | 859 1] 354

| DRESDC | 13719] 2| 001
DRESDC(1) | 11.549 001

DRESDC(2) | 11.837 1| 001

AGE | 6243 2| 044

AGE(1) | s314| 1] 021

AGE(2) | 4364 1| 037

EDUC | .845| 2| 656

EDUC(1) [ om2| 1] 788

| Variables | EPUC®) | s 1| 467
Step 4 HRAD(1) 019 1] .890
FLOOR(1) 4102| 1| .043

ROOF(1) 364 1| .546

BNET(1) 509| 1] 475

DRESDC 3568 1] .059

DRESDC(2) 3.568 | 1| .059]

| Overall Statistics 13924 9| .125
Step5 | Variables | AGE [ 6307] 2| 043
AGE(1) s424] 1] 020
AGE(2) | a330] 1] 037

EDUC 462| 2| 794

|EDUC(1) ast| 1| 671

|EDUC(2) | 42| 1] 514
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5 HRAD(1) | a0s| 1] 744

' . ROOF(1) o aas| 1] 04

BNET(1) | .505| 1 AT7)

DRESDC 2260 1] 133

} DRESDC(2) | 2260 1| .133]
| Overall Statistics | 001 8| am

EDUC | 710] 2] 701
: | EDUC(I) [ s14] 1] a3

' ‘ EDUC(2) | 704 1| 401
\ Variables ligffgll__. L .;EﬁiL_J: il

Step 6 ROOF(1) o ass| 1] 693
' BNET(1) o e04] 1| 437

| DRESDC | 2240] 1] 34
; DRESDC(2) 2240 1| .134
; ;Overall Statistics 3.597| 6| .731

; a Residual Chi-Squares are not computed because of redundancies.
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Step number: 2

Observed Groups and Predicted Probabilities
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Observed Groups and Predicted Probabilities

énnnnn

dnnnnn

énnnnnn

énnnnnn

énnnnnn n mn
(elelole]s]elslololols]o]olololo olole]ololole]o oo olololololole]lololololo]lelololo s o ololo o o o oo o o]0 e o olo 6]
0 .25 5D « 1B 1

N N T MM T T M M MMM mmmmmmmmmm

Predicted Probability is of Membership for malarious
The Cut Value is .10
Symbols: n - non-malarious
m - malarious
Each Symbol Represents 125 Cases.

74

(o Yo Mo e Mo Mo Mo Mo Mo WMo We WMo MolW o W e WS



2000
F
R 1500
E
Q
u
E 1000
N
Lo
¥

500

Step number: 4

Observed Groups and Predicted Probabilities

m
n

nn

énn

énn m

onn mn
dnnnnn
énnnnn
onnnnn
édnnnnn
dnnnnnm
énnnnnn
onnnnnn
énnnnnn n mn

OO0

Predicted 6300666600650086633033603O03386333506300380688503OO3OAOOGH
25 5 75 1

Prob:
Group:

0 8 . .
nnnnnnmmmmmmmmmmmmmmmmmmmmmmmmmmmommmmmmmmmmmmom Mo mmmmmmmmmnm

Predicted Probability is of Membership for malarious
The Cut Value is .10
Symbols: n - non-malarious
m - malarious
Each Symbol Represents 125 Cases.

78

OvOrv O O O O O O O O Oy O O8 O Ov O



2000
F
R 1500
E
Q
u
E 1000
N
e
Y

500

Step number: 5

Observed Groups and Predicted Probabilities

édnnnnn
énnnnnn
énnnnnn
énnnnnn n nn

- aow s

Predicted 666566000666066660006060066060060008866600000088006006006000000
25 5 75 1

Prob:
Group:

0 8 . .
nnnonnnmmmmmmmmmmmmmmmmnmmmmnmnmmmmmnmmmmmmmnmmmmmmmmmmmnmmmmmmmmmm

Predicted Probability is of Membership for malarious
The Cut Value is .10
Symbols: n - non-malarious
m - malarious
Each Symbol Represents 125 Cases.

79

(oW e oMo Mo oW e Mo 2o Moo Mo Mo e e N6



2000
F
R 1500
E
0
u
E 1000
N
G
Y
500

Step number: 6

Observed Groups and Predicted Probabilities

8B
8 2

énnnnnn
énnnnnn
onnnnnnn = m

.

Predicted 6656086566006686068066006688666066806066686600660656G60000000600000
5 & 78

Prob:
Group:

0 .2 . : 1
nnnnnnmmummmmnnnmnmnmmmonmnmnmnnnonnmnomonnnnnmnmmnmmonmnmmnmmnmmmmmmmnmm

Predicted Probability is of Membership for malarious
The Cut Value is .10
Symbols: n - non-malarious
m - malarious
Each Symbol Represents 125 Cases.

80



Deviance value
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Deviance value
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