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ABSTRACT 

This study attempts to identify the correlates of harm/iii traditional practices on Elhiol'ian 

women and to assess the predictive validity of some selected variables such as age, region. 

place of residence, educational level, ethnicity, religion, Fequency of reading news pOIJer 

or magazine, Fequency of watching TV, .Fequency of listening radio. weallh index. 

knowledge and allitude an harm/iii traditional practices. In this study, the dala colieeled by 

Central Statistical Agency (CSA) for the 2005 Demographic and [{eailh Survey (DIIS) 

were used. The study consists of 14,070 randomly selected women in Elhiopio. 

Preliminary analysis is carried out through bivariate analysis. Then combined elkel ollhe 

variables is analyzed using logislic and probit regression models. The resull shows Ihol 

age, region, educational level, religion, place of residence, wealth index. ethnicil)!, and 

attitude on harmjiil traditional practices are significanl correlates of harln/it! Imdil ional 

practices. In order to decrease or discontinue harm/iii traditional praC/ices like Ielnale 

circumcision and marriage by abduction, strategies should be designed in a such way IhCil 

wouldfocus on and address the most important correlates identified inlhis stud), 
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CHAPTER ONE 

INTRODUCTION 

1.1 GENERAL BACK GROUND OF THE STUDY 

Ethiopia has a great ethnic, religious and cultural diversity. In the coun lry, 

attitudes towards women's rights are relatively homogenous in rural societies, 

where harmful traditional practices are the norm. There is an encou raging and a 

growing international awareness regarding harmful traditional prac(]ces as roo t 

causes for discrimination and violence against women. 

Ethiopian Women constitute about half of the population and pial' a cemral role 

in the socio-economic development of the country. In rural Ethiopia, women 

work more than 12 hours per day. Most Ethiopian women Slan life from a 

position of disadvantage and deprivation. Although there are recelll alremprs 10 

improve their life, they are still deprived of education, training, Job opporrunin' 

and decision making in their family or national issues. 

Lack of education, inadequate or inexistent healdl serVICes, and inadequate 

utilization o f reproductive healdl facilities and lack of basic health concepts, 

make pregnanc), a dangerous process. High maternal death rates in 1': i11iopia are 

the unquestionable evidence of lack of educarion and poor heah h of women. 

Eduopia is one of d,e developing coun tries with high child and m~lI crnal 

mortality. Like most societies in developing countries the ethnic cuhurcs In 

E dUopia are also affected by the mydl s, supersririons and conceprions of man. In 



almost aU ethnic groups of the country there are harmful traditional praclices 

which adversely affect d1e heald1 of women and children . T he mns l common 

harmful traditional practices on women in E duopia are female cir cumcision, 

marriage on abduction and early marriage. 

Female circumcision persists primarily in JUrica and among commUtu nes in the 

Middle East and Asia. According to the 200S Etluopia D emograph \' and [-Icalrh 

Survey; conducted by Central Statistical £\gency it is estimated I hal 74.3° ° of 

women undergone female circumcision. The Survey also indicted thai 31.4 °'0 of 

wom en believes that practices should be continued among the socieLY. 

Preliminary analysis of the survey data also indicated dnt in rural householus 

there were a high percentage of harmful traditional practices than urban 

households and urban households being three times more Likely lhan rural 

households to have accessed information on the harmful effecLs of harmful 

traditional practices . 

Some inunediate possible consequences and complications tha r rna )' follow from 

female circumcision are hemorrhage, sever pain and in rl1e worsr cases 

death.Long-term complications include chronic pelvic infections, c1vsmcnorrhoca 

and urinary tract in fec tions. Because pelvic and urinary traci infeclions arc 

known to cause pad1010gical infertility, it is hypod1esized lhal [emale 

circumcision would result infertility. I t also contributes to the high matern al 

mortality rate. 
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Marriage by r\bduction is another harmful traditional practice that is known to 

exist in Ethiopia. The E thiopia Demography and Healdl Survey conducted in 

2005 by Central Statistical agency indicated that eight percent of women reported 

that mel' had been married by abduction. This is most commonl y reporred that 

women in the age group 1 5-19, rural women and women residing in SNN P an d 

Oromiya were highly exposed to marriage by abduction. It is also indicated Lhat 

dus practice is me least common among me wealduest group o f women. 

Marriage by Abduction is gender-based vio lence which carry with t hem pain , 

disability and shame. IVfarriage by Abduction has sever psychologcical, emotional , 

medical , financial, legal consequences, and dle victims are more susceptible 1.0 

sexuall y transnutted diseases (STDs) including [-IIV / AIDS. Victims tend to be 

isolated from dleir peers and friends . This deprives them of Lheir righ t 1.0 

education, as well as limits any possibility of econonuc independence from their 

spouse, making it more difficult to escape from an unwanted marriage. 

According to Demography and H ealth Survey conducted by CS . \ in 20US, man)' 

different factors associated with the practice of harmful tradi tion practices by 

women are investigated. Therefore, it becomes important to assess the major 

factors tha t cause the practice of harmful traditional practices by women. Th at is 

why this study has taken to work on it. The result o f me study will be useful in 

providing information on harmful traditional practices for researcher;; and policy 

makers. Also, the reduction of harmful traditional practices implies women 

empowerment, which is important for national or regional de\·elopmem. It 

becomes easier to design effective strategies and polices if factors associated with 

the practice of harmful traditional practices by women are well understood. 
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1.2 OBJECTIVES OF THE STUDY 

The general objective of this study is to investigate the most important correlatcs 

o f harmful traclitional practices on women in Ethiopia. 

More specifically, the study attempts: 

~ To examine the relationship between demographic, socio-cconomic and 

health related factors on attitude and exercising harm lui Lraditional 

pracuces. 

~ To identify tile most important variables that describes harmful traditional 

practICes. 

~ To fit logistic and probit regression models in til e relationship bnwcen 

harmful traclitional practices and tile explanatory variables. 

1.3 SIGNIFICANCE OF THE STUDY 

Harmful traditional practices is a serious problem in our COLUl LIT. I n order to 

design and implement effective prevention strategies, it is better 1.0 understand 

tile nature of this problems. Thus, the aim of the study is to meer this need, thal 

is, to provide valuable information, recommendations and suggesrions for 

educational planners and policy makers so as to reduce and alleviat.e the problem. 

It is hoped dlat til ese suggestions could help educational planners and policy 

makers to reevaluate til eir approach towards the planning of stra tegies 1.0 reduce 

or discontinue harmful traclitional practices at tile national level. It is also hoped 

that the study will stimulate researchers to furtiler investigarjon of related 

problems. 
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1.4 STATEMENT OF THE PROBLEM 

Even dlough dle degree varies from country to country, harmful traditional 

practices is a common phenomenon in all countries of [he world. , \ recen t. stud\' 

conducted by Ye Edllopia Goji Limadawi Dirgitoch , \swcga) i\ lahibcr 

(EGLDAM) reported tha t developing countries suffer from high rat.e of 

harmful traditional practices. Harmful traditional practices have a considerable 

effect on individuals and society at large. Female circumcision is a deep-rooted 

traditional practice dlat has serious healdl related problems to gij'ls and women. 

Individual with me practice of female circumcision is subjected to life-long 

physical and emotional problems. Another traditional practice with SerH)L" hcalth 

ri sk for girls and women is marriage by abduction. 

Because many females arc suffering from different harmful traditional practiccs, 

dus problem is considered to be a serious issue in our country, E[hiopia. These 

harmful traditional practices in the country poses series difficulties on the 

country's efforts to achieve social and economic developments. I t IS t.his 

awareness of the adverse effect of harmful traditional practices [har inil ialed us 

to study correlates of dlese practices. 

1. 5 LIMITATIONS OF THE STUDY 

Since an objective of dlis study was to assess correlates of harmful rraditional 

practices on Eduopian women, it was originally planned to collect. information 

011 many of dle harmful traditional practices than those acrually included in this 

study. For the difficulty of getting the required information 011 harmful 

traditional practices in dle country, the scope of this study is limited to examining 
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those harmful traditional pracoces for which information wa, al'ailablc from 

2005 Ethiopian Demographic and health Survey. 

1,6 DESIRED OUTCOME 

The desired outcome is to provide necessary empirical evidence regarding rhose 

most powerful variables selected as correlates of harmful traditjonal pract iccs, 

there by enabling policy makers to give alternative information. I r is e'peCied 

that the suggestions and recommendations given in the sUldy will mot.iva te orher 

researchers to further findings of such problems. 

1.7 ORGANATIZATION OF THE STUDY 

Chapter II deals \vith review of related Literature. In this chapter, summaries of 

works cited in the past either in or outside of Ethiopia on harm ful traditional 

practices of women are described. 

In chapter III , methods and procedures of sampling and data collec tion arc 

presented. The variables to be included in the sUld)' with their codi ng and 

designations, and methods of data analysis are also described in this chapte r. 

In chapter IV, the relationship of each explanatory variab le on harmful 

traditional practices will be examined. And then the combined effects of the 

explanatory variables on harmful traditional practices is investigated using logist ic 

and probit regression analysis in this chapter. 

Finally, in chap ter V results of d1e whole work are discussed. i\ loreol'er; some 

valuable sugges tions, recommendations and d1eir implications arc prOl·idcd. 
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CHAPTER TWO 

LITRA TURE REVIEW 

A large body of empirical research has identified a wide range of fanors thai arc 

associated with harmful traditional practices. In most of the st:udies logisl ic 

regresslOn analysis (using maximum Wzelihood method of estimation) was 

applied to examine the effects of socio-demographic characteristics on harm ful 

traditional practices. In this respect, an attempt is made to summarize findings of 

past studies and to give an overall view regarding the impaci of selecled 

characteristics on harmful traditional practices. 

Esthero et al. (2008) examined the level of practice of female circumcision and 

the impact of a health education intervention in Shao communil")" (N lgeria). In 

this study, factors that significantly associated Witll the practice of female 

circumcision were age, gender and educational status of respondenls (p < O.OS). 

The age at which female circumcision is usually performed was PUI al under one 

year old by 60.3% of respondents. Most (88.0%) of the female responden ts were 

excise. Attimdinal changes were also inves tigated under pre-i11lervenrion and 

post-intervention stages of tlle study. A greater proportion o f men than women 

did not want tlle practice of female circumcision to be stopped in the prc­

intervention stage; however, there was a statistically significanl decrease in I he 

proportion of males who did not want tlle practice of female circumcision to be 

stopped in tlle post-intervention stage. In addition, tllere was a significanl 

increase in tile proportion of respondents who had no intention 1:0 excise female 

children in tlle fumre during tlle post-imervention stage (p < 0.05). Legislation, 

female literacy and empowerment, educating men and provision of altcrnali l"C 

vocation fo r excise were among tile sugges ted ways by researchers to bring an 
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end for such pracoce. The authors reconunended that, health education 

intervention had a positive impact on the attitude of respondents to\\'ards female 

circumcision. However, for sustainable behavioral changes thai will lead \0 

elimination of female circumcision practice, ti1CY recommended I hal plac ing 

female circumcision elimination efforts witiun a comprehensi ve de vel opmenl 

strategy and the larger context of reproductive health and gender educal ion in 

N igeria. 

r\ study conducted by Gage and Rossen (1999) focused on socio economic 

correlates and gender differences in attitudinal support for tile disconrin uation o f 

female circumcision in Guinea. Data from structured interviews of m(;n aged 15-

59 and women aged 15--49 years in the 1999 Demograpluc and Health Surve), 

were taken and multiple logistic regress ion metilods were used 1.0 examine I he 

relation ship of socioeconomic factors and gender to attitudinal support. for I he 

discontinuation of fem ale circumcision. The study showed tilat; more I han <JO"" 

of women had undergone female circumcision . Attitudinal suppOrt for femak 

circumcision discontinuation was more prevalent among men than women. Th e 

odds of supporting tile discontinuation o f female circumcision were negali \'el), 

related to beliefs in social approval and religious support for female circumcision 

and its enhancement of women's marriageability. They concluded rh al 

community education, 11nprovemen ts In women's SOCloeconomlC stat us and 

traditional and religious leader involvement would be critica l fo r f(; mal(; 

circumcision eradication . 

The study on the practice, knowledge and attitude towards circumcision was 

done in two private schools in Khartoum on female students who ha \'e passed 
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the usual age for circumcision by Bashir (1993). The results obtained rc\' ealed 

relativcly high percentage (78%) of female students was not circumcised. ,\I os t o f 

the reasons given for non-practicing wcrc that circumcision was harmful 10 

health and that it was a useless old custom. In contrast, famili es who praCLicc 

c1aimcd a religious basis for circumcision and held on it as a Sudanese I radiLion 

of value. Therefore, conceptions, knowledge and attitude of families [al her I han 

the socioeconomic conditions had tlle main effect in making dccis ion. 

r\ study on prevalence and epidemiology of female circumcision in Sudan was 

conducted by EI-D areer (1982). The sample was made up o f 10,OOn females and 

5000 males. Multistage random sampling was done Witll the househ o ld as a unil. 

Most respondents were 15-24 years (37.5%) and 25-34 years (360 0) , Sll"" liv ed In 

rural and 50% in urban areas, 71 % of the subj ects were uneducated; '17" '0 werc of 

elementary level; all motllers were illitcrate and Muslim. The average agc for 

circumcis ion was 7 years Witll tlle youngest 2 years and the eldes t 1 I years. il l"" 

of cases were operated upon by midwivcs and the main instrumct1l. was a razo r. 

Indigenous midwives did not use anesthesia. The metllod of arpro~ima Li un In 

38% of tlle cases was binding tlle lower li mbs togetller, and in 21 0
0 by appl ying a 

mixture of egg and sugar. T he decircumcision in itself may cause bleeding and 

infection and needs to be closed again. 85% of women interviewed had been 

afraid of tlle first sexual intercourse and 92% of tllem were due LO circumcision. 

Of the 348 married females, 80% underwent recircumcision mainly afl er deliver\' 

tllough no t for each delivery. i\l[ost operaLions were carried om by midlVi,'cs al 

home; only less tlun 1% were done in the hospital. 810
" agreed \\·il h 

circumcision giving tlleir main reason as religious requirements. Of rhe 195 who 

rejected circumcision, almost all suggested healtll education for Slopping this 

practice. 

9 



The study conducted by l\ lmroth et al. (2001) focused on male complications 

and attitudes with regard to female circumcision. r\ village in the Cezi ra Schemc 

along tile Blue Nile in Sudan constituted the basis of the study. Interviews wcre 

carried out according to a pretested ques tionnaire, using structured questions 

with open-answer possibilities. Married men of the youngest paremal generation 

and grandfatilers were randomly selected from up-to-date election lisi.s. ,-\ lOLal 

of 59 men were interviewed, 29 young men and 30 grandfathers . The younger 

respondents were pre fe rred to accept a woman without circumci sion ro become 

ti,eir daughter-in-law. A majority of the young men were preferred to marry a 

woman without female circumcision. This proportion was significant:1y higher 

than among the grandfathers. Female circumcision can no longer be considered 

to be only an issue for women . The acknowledged male complical ions and 

attitudes described may open new possibilities to coun teract I he praci ice of 

female circumcision. 

Similarly, Islam and Uddin (2001 ) had conducted their research on women's 

attitudes towards female ClrcumClSlon in Sudan. Information abour artitudes 

toward tile practice, the reasons why women support it and the social and 

demographic predictors associated with support for it were laken from 

approximately 1,000 ever-married women. A multivariate analysls was performed 

to find factors associa ted with tile eradication of femal e circumcision . Education 

and economic empowerment of women would help to lower the suppon for Li,e 

practice. More highly educated and economically better women werc less likely 

to support continuation of tile practice. 
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On the other hand, dle study by Dirie, Mr\ and Lindmark,G (1991) tha i in volvcd 

two hundred and ninety Somalian women. The majority of thesc women Jus lified 

dle practice o f female circumcision with religious reasons and aU were wi lli ng 10 

circumcise their daughters. Fifty-two percent of dle respondcnrs had been 

operated on by medicall y untrained persons, usually traditional bin h allendan" 

where dl C majority operated at home. 

r\ study by Okemgbo(2002) focused on prevalence, patterns and correlates of 

domestic violence in selected Igbo communities o f Imo State, Nigcria. Three 

hundred and eight Igbo women were randomly selected to respond 10 a number 

of questions on experiences, patterns and attitudes to female circumcision. I)al.a 

was collected using structured questionnaires that were complcmcllI:cd with 

focus group discussions. The study revealed dlat the practice of femalc 

circumcision was this Igbo population, and 52.6% were of dle vicw that it should 

be continued. Multiple logistic regression identified the correlates of these forms 

of violence such as age, place of res idence, age at first marriage, r"pe of maril al 

union, level o f income of women, and level of education of husband against 

women in Imo State. They recommend education of women and intcgration of 

services in reproductive healdl care service delivery as appropriate mcasures 10 

eradicate these practice. 

Snow et al. (2002) studied the prevalence and social determinan rs of female 

circumcision. The sample included 1, 709 women from dlrec family planning 

clinics in south west Nigeria. They mentioned dlat ethnicity was the mo" 

significant social predictors of female circumcision, followed by age, religious 

affiliation and education. In to tal, 45.9% had undergone some form of cU lting. 

There was cvidence of a steady and steep secular decline in the prevalence of 
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female circumcision in this region over the past 25 years, wil h agc-spcci fi c 

prevalence rates of 75.4% among women aged 45-49 years, 48 .6 (~ () among 30-3+­

year olds, and 14.5% among girls aged 15-19. Despite wide disparities in fcma le 

circumcision prevalence across ethnic, religious and educational groups, the 

secular decline was evident among all social subgroups. 

Using data from a national representative survey of adolescc11Is, Omaima el al 

.(2002) inves tigated the prevalence and social correlates o f circumcision among 

girls aged 10- 19, the circumstances surrounding the procedure, and the attitudcs 

of adolescents towards it . .A li fe table analysis indicated that girls werc 1 () 

percentage points less likely to undergo female circumcision d1an their mothcrs. 

Circumcision may had begun to decline prior to the time whcn I he curren I 

cohort of girls were at risk; however, the data hin t at a temporal associauon 

bel:\veen the decline and the time when d1e campaign against circumcision gaincd 

momentum as reflected in d1e 1994 International Conference on Population and 

Development (ICPD) in Cairo. Over half of circumcised girls reponcd thai the 

procedure was performed by a physician or nurse rather than a traditional 

practitioner. .A multivariate analysis indicated that girls who had been in school, 

who lived in urban areas, and who were older are more W(ely 10 belic\'c thai 

circumcision is not obligatory. When the analysis included boys as well as 

uncircumcised girls, a large gender gap emerges, wid1 boys considerably more 

supportive of the practice than were d1eir female counterparts on the decline of 

female circumcision in Egypt. 

The prevalence and major correlates of Female Genital J\iIuljjation (Fe 1\ I) In 

Ghana 's Kassena-Nankana district were assessed in d1ree surveys conducted In 
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1995-96 by l'vIbacke ct al. (1998) . The surveys (a dcmographic panel surve y, a 

study of pregnant women and a school-based survey) were pan o f a research 

program initiated by the Navrongo Health Research Center to provide a basis for 

the development, implementation, and monitoring of an intervcmion to erauica le 

the practice in the study area. 77 .1 % of the 5285 women 15-49 years of age 

included in the panel survey reported they had undergone female get1.1 wl 

mutilation, generally at 15-19 years of age. Multiple logistic analysis Indicated 

significantly lower rates of female genital mutilation among Cbrisuans and 

Muslims compared to tllose who practice traditional r\frican religions, CI hnic 

groups that contain mainly immigrants, single women, and women with an 

education beyond tlle primary school level. The relatively late age at female 

circumcision in Kassena-Nankana offers a window of OpportunilY in which [ 0 

reach adolescent girls and discuss tlle pran-ice before they undergo it:. 

Another study on the perceptions, degree of knowledge, attitudes and prac i ices 

of the primary healthcare professionals in relation to female cirCU 111C1Sl()[1 was 

done by Adriana et al. (2009). r\ transversal, descriptive stuuy was perfo rmed \\rich 

a self-administered questionnaire to family physicians, pediatricians, nurses, 

midwives and gynecologists. Trends towards changes in the tw o periods studied 

(2001 and 2004) were analyzed. The result showed that a toLal o f 225 (80° 0) 

professionals answered the questionnaire in 2001 and 184 (62°/0) in 20(14. I.ess 

tlun 40% correctly identified tlle typology, while less tlun 30° '" knew the 

countries in which the practice is carried out and 82% normally at:tended panen I S 

from tllese countries. They recommended preventive measures should be taken 
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U1 pnmary healthcare medical offices with pediatricians and g\'necologiSis 

designed to promote stands against these practices. 

Suzuki and l\l[eekers (2006) examined the effect of exposure to communication 

messages on support for female circumcision in Egypt. Data from I he 2()()5 

Egypt D emographic and Health Survey were analyzed using logislk regression 

on 19,106 ever-married women aged 15-49. The analysis revealed Ihal high 

levels of exposme to female circumcision-related media messages were essential 

in reducing support for female circumcision. \'(Iomen exposed t:O [\I·U O r more 

female circumcision mcdia messages were 1.6 times more likely dlan une"poscd 

women to support discontinuing female circumcision. Moreover, womcn's belief 

that men want dle practice discontinued and dleir belief dlat female circ umcision 

can cause fatal complications, were bodl positively associated wilh womcn's 

support for discontinuing female circumcision. By contrast, women's belief on 

female circumcision and dleir belief that female circumcision prcvent s adultery 

were negatively associated with women's support for discontinuing fcmale 

ctrcumCISlOn. 

In addition, dlC above study shown that ahnost identical factors found 1.0 a[fcCl 

women's intention to circumcise their daughters. High exposure to fcmale 

circumcision-related messages, and women's belief dut men wam I he practicc 

discontinued, were negatively associated with the olltcome. Women's belief thaI. a 

husband prefers a circumcised wife was not associated with womcn's inre11lion 1.0 

circumcise their daughters after controlling for aU o ther variables in Ih e model. 

Given dlat high level of exposure to female circumcision-related messages was 
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key in reducing support for female circumcision, communication campaigm 

should be continued and intensified. Campaigns should also aim lO change men's 

perception and support for the practice. 

ti community based cross sectional srudy was conducted in a rural districi of 

North West Ethiopia between February and April 1997 to derermine Ihe 

magnitude of marriage through abduction (T elcfa') and idenlify problems 

associated with it. Randomly selected and currendy married 1,168 women were 

inrelviewed. The prevalence of marriage through abduction was 6.2" 0 . . \ II the 

abductions reported were only once in lifetime during the firsl marriage. The 

median age at first marriage of abducted women was 13 years with a range of 7 

to 20 years. r\bout two th.ird (66 .7%) of abducted women had been married 

more than once 1t1 their lifetime. The recognition of the magnitude and the 

associa ted healdl problems of marriage dlfough abduction (Telcfa) were 

important. r\ppropriate strategies that address dle healdl needs of abducted 

women must be designed. Enforcing the judiciary system to discourage rhis 

harmful practice and empowerment of young girls and rural women was needed. 

r\ srudy on Knowledge, Attitudes and Practices on traditional harmful health in 

Dembia District, nordlwest Eduopia was done by Getu and iVlelkie (2001.) Dala 

were collected from 11 81 households using a pre-tested q uesl ionnaire. 

Educational starus and religion were found to be significantly associaled \\~rh I he 

attitude of respondents towards practicing the prevailing traditional malpractices 

of the srudy area (P < .001 for each factor). r\n integrated healrh aC li,·iry which 

includes the issue of traditional harmful healtll practice and its associaled ri sks 

should be given due attention at grass roots level. The practice of I he most 
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senous traditional harmful hea lth practices like female circumcision should be 

condemned. 
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CHAPTER THREE 

DATA AND METHODOLOGY 

3.1 Source of data 

The data on which this research used are the 2005 Demographic and Health 

Survey (D[-[S) conducted by the Central Statistical r\gency of Edliopia (CS. i ). 

This survey was designed to collect in formation for the purpose of poLicy 

decisions, planning, monitoring and evaluating of programs on healrh in general 

and reproductive health in particular at both national and regional b -cls. 

Moreover, this is the second survey of its kind in the country to prO\' ide naljonal 

and regional es timates on population and health and comparable 10 similar 

surveys in o ther developing countries. This survey collected the demographic and 

health information from a nationally representative sample of women and men in 

the reproductive age groups 15-49 and 15-59, respectively. The survey was 

conducted in selected rural and urban areas throughout the counu"\'. 

The sample for the survey is based on a two-s tage stratified sys l:emanc sample o f 

households. At the first stage of sampling 540 enumeration areas (L is), 145 in 

the urban areas and 395 in the rural areas, were selected uSIng s),s lemauc 

sampling with probability proportional to size . 

. A complete household listing operation was carried out in the scleCl.ce! [ ,is to 

provide a sampling frame for second-s tage selection of households. .-\ I I he 

second-stage of sampling, a sys tematic sample of 28 households per 1': ' \ was 

selected in all the regions to obtain reliable estimates of key demographic and 

health variables. 

17 



The survey was designed to obtain completed questionnaire o f imcrvic\\'s to 

14,717 women of age 15-49. In addition, aLi males of agc 15-59 in cvery sccond 

household were interviewed, to obtain a target of 6, 778 men intcrviews. I n order 

to take non-response into account, a total o f 14, 645 households from all ovcr 

the country were selected. Of the 14,645 households selected, imervicws were 

completed for 13,721 households, 14,070 women of age 15-49, and 6,01.1 mcn of 

age 15-59. 

This research used data from this survey for the analysis of correlates of harmful 

traditional practices on Ethiopian women. 

3.2 Description and Importance of Variables Included In the 

Study 

Describing the study variables is very important to understand thc applicalion of 

the methodology and to make a proper usage of resul ts. Here [he dependent 

variable is characterized as dichotomous type (assuming zero and one) and the 

explanatory variables are qualitative and quantitative. 

3.2.1 Dependent variable 

The harmful traditional practices considered by this studv arc female 

circumcision and marriage by abduction. In order to analyze the effeci of 

explanatory variables on the probability of women who have faced harmful 

traditional practices such as female circumcision and marriage by abduct ion, IOgi t 

and probit models are adopted. 

The dependent variable used in this study is a binary variable such thaL: 
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Yi = 1; if the i'" women faced harmful traditional practices, 

Yi = 0; otherwise. 

3.2.2 Independent variable 

T he variables that are ass umed to be the correlates of harmful tradiLional 

practices are presented in table below: 

Table 3.1: Independent Variab les 

No. D escriptio n and N ame Categories 

1 Region (0) Tigray 

(1) Afar 

(2) r\mhara 

(3) Oromia 

(4) Somali 

(5) Ben-Gumz 

(6) SNNP 

(}) Gambela 

(8) Harari 

(9) Addis Ababa 

(10) Dire Dawa 

2 r\ge contlnuous 

3 Place of Res idence (0) Urban 

(1) Rural 

4 Educational Level (0) No education 

(1) Primary 

(2) Secondary 

(3) Higher 

5 Religion (O)Christian 

(1) Muslim 

(3) Orhers 

6 Erhnicity (O)Affar 

(1 )i\ m(1r(t 

(2)Guragie 

(3)Oromo 

(4)Somalie 
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(5)Tigraiy 
(6)O ther E thiopian 
Nationalities 

Frequency of readi ng newspaper or 
7 magaZltlC (O)Not at all 

(1 )Less than once a week 

(2)At least once a week 

(3)Mmost Every day 

8 Frequency oflisrening radio (O)Not at all 

(1 )Less than once a week 

(2)1\[ leas t once a week 

(3)Almost E very day 

9 Frequency of wa tching T v (O)Not at aU 

(1 )Less than o nce a week 

(2)A [ least once a week 

(3)fllmost Every day 

10 Wealth Index (O)Poorest 

(l )Poorer 

(2) Middle 

(3) Richer 

(4)Richest 
Knowledge on harm ful traditional 

11 practices (1) Have knowledge 

(2) Don't have knowledge 
Attitude on the continuation of harmful 

12 traditional practices (1) Con tinued 

(2) Discontinued 

(3) Indi fferent 

3.3 Methodology 

3.3.1 Introduction 

In the analysis of logistic and probit regression with a binary response data, it is 

important to predict whether an event will or will not occur and idcmifying tJ1C 

variables useful in the prediction. 
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There are different lypes of statis tical models that can be used to preuici a binar\' 

dependent variable from a set of independen t variables. r\mongst them multiple 

linear regression, discriminate analysis , the binary logistic regression and probil 

regression are related techniques that can be possibly used for analysIs of binary 

response data. However, multiple linear regression and discriminate analysis 

techniques bring difficulties when the dependent variable can have only two 

values (an event occurring or no t occurring, present or absent and success or 

failure). When the dependent variable can have only two values, the necessary 

hypothesis testing in regression is violated and it is unreasonable to assume thai 

the error is normal. Since the assumption of normality for the error term is 

violated, multiple linear regressions cannot be used to predict a binary depende11l 

variable from a set of independent variables. 

Even if linear discriminate analysis does allow direct prediction of group 

membership, the assumption of multivariate normality of the Independenl 

variables as well as equal variance-covariance matrices in the IWO groups IS 

required for the prediction rule to be optimal (lVladdala C.S, 1992) . Because il IS 

usually unable to meet these assumptions, it is unreasonable to use dlscriminalc 

analysis for binary response data. Thus, this study uses the binary logistic 

regression and probit regression models to predict a binary dependem variable 

from a set of independent variables. 

Binary data 

When the response variable is dichotomous, it is convenient to denote onc of I he 

outcomes as success and the other as failure. For example, if a patienL is cured tJf 

a disease, the response is 'success ', if not, then the response is ' failure'; if an item 

passes the quality control, the response is 'success', if not, then the response is 
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'failure'; if a mouse dies from toxic exposure, the response is 'success', if nOI (i.e. 

if it survives) the response is 'failure'. It is standard to let dle response variable Y 

be a binary variable, which attains the value 1, if the OLltcome is 'succes:;', and II if 

d,e outcome is 'failure'. 

Odds 

The odds of some event happening (e.g dle event that Y=1) is defined as the 

ratio of the probability that the event will occur divided by tbe probabilit)' that 

d,e event will not occur, i.e, me odds of the event J~ is given by: 

Odds (E) = peE) = peE) 
P(nal E) 1 - peE) 

3,3.2 Logistic Regression Model 

Logistic regression estimates the probability of success over the probability of 

failure, The results of the analysis are in the form of an odds ratio. 1n 1 his 

regression analysis, the dependant variables may be any type, but continuous 

variables are not used as dependent variables in logistic regresslOn 1n logistic 

regression, no assumptions are made about dle distributions of the explanatory 

variables. 

There are duee types of logistic regression, namely Binomial (or binan) , 

Multinomial, and ordinal logistic Binomial (or binary) logistic regression is a 

form of regression which is used when the dependent is a dichotomy and 1 he 

independents are of any type, Multinomial logistic regression handles dle case of 

dependent variables wid, more than 1:\'10 classes of responses; il is also 

sometimes adopted for binary response data analysis, For multiple ranked classes 
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of the dependent variable, ordinal logistic regression is preferred 10 mul linomlal 

logistic rcgression. This study uses a binomial logistic regression . 

For binary data, we are interested in analyzing the relationsh.ip betwcen thc 

explanatory variables and the probability o f the response being success, ralhcr 

than analyzing the relationship between the value of the response va ri able and 

the explanatory variables. The binary logistic regression model describes Ihe 

relation ship between a dichotomous response variable Y, coded 10 lake Ihe 

values 1 or 0 being ' success' and 'failure'; respectively for k explanalory variables 

x"x, .. . ,x,. The explanatory variables can be quantitative or indicator "ariabks 

referring to the levels of categorical variables. Since Y is a binary variabl e, il has a 

Berno ulli distribution with parameter P=P(Y= 1); i.e., P is the probabiliry I)f 

success for given values x" x, ... ,x, of the explanatOry variables. Reca ll I haL, fo r a 

Bernoulli variable, the mean is given by ElYJ = P(Y= 1) =P. 

The multiple logistic regression model is defined as follows. Suppose I hal 

r; ,y" .... ,1" are independent Bernoulli variables, and let P, denote rhe mean \'aluc 

of 1" that is, P, = E[ 1, 1 = P ( 1, = 1). The mean value P, can be expressed in te rms 

of the explanat01Y variables X",X" ... ,X" as 

P(Y = I) = E(Y) = exp(fJo + fJ,X" + ... + fJ,X,') 
, ' I + exp(fJo + fJ,X" + ... + fJ,X,) 

.... .. ... ,,,.. . ...... ( I) 

Again, the parameter fJ determines the effect of X on the log of odds I hal 
J -" <.-

}~ = 1, controlling for other X's. Furthermore, exp (fJ ) is tile multipli ca li ve effeci 

on tile odds of unit increase in X , at fixed levels of other X's. I f we apph- I he 
F . 

logit-transformation to equation (1), we get a linear relationship bel "'cen logil P, 
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and the explanatory variables. In addition, the transformed quanljry 

assumes values in the interval (_00, (0). 

Thus, 

Logif P, I' 
111 (- '- ) 

1-1' , 
f30 + f3,X" + ... + f3,X" ....... . ...... . .... (2) 

I' 
111(-' ) 

1 - I~ 

E quation (2) is sometimes called dle logit form of the model. Nme I hal, logil I~ 

is the log odds (the logari thm o f the odds) of success fo r I he gi"en 

values x" ,x" ... , x" of dle explanatory variables. The logistic transformm ion of I he 

binonUal probabilities is not tlle only transformation available, bur il is I he easiesl 

to In terpret. 

Assumptions in Logistic Regression Model 

Logistic regression is popular because it enables tlle researcher to overcome man\' of 

the restrictive assumptions of Ordinary Least Square (OLS) regress ion: 

a. Logistic regression does no t assume a Linear relationship ber\\'cen I he 

dependents and dle independents. Because the logit Link fun Cl:ion on I he 

left-hand side of tlle logistic regression equation is non-linear, il ma\, 

handle nonlinear effects even when exponential and polynomial terms 

are not explicitly added as additional independents. Howcver, it is also 

possible and permitted to add explicit interaction and power lerms as 

variables on thc right-hand side o f the logistic equation as in O I ,S 

regressIOn. 
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b. The dependent variable need not be normally distributed bm docs 

assume its distribution is within the range of the exponemial fan"lih' of 

distributions, such as Poisson, binomial, gamma. Solutions ma) be more 

stable if predictors have a multivariate normal distribution. 

c. The dependent variable need not be homoscedas tic for each lncl of the 

independents; that is, there is no homogeneity o f variance assumpLion ( 

variances need not be the same within categories) . 

d . Normally distJ~ibuted error terms are no t assumed. 

e. Logistic regression does not require that the independen ts be interval. 

f. Logistic regression does not reqUlre that the independents be 

unbounded 

However, d1e following assumptions are still applied to logistic regress ion: 

1. Data level: a dicho tomous or polytomous dependent vanable IS assumed for 

binary or multinomial logistic regression, respectively. OLS regrcss ion is 

preferred to logistic regression for continuo us dependent variables \\'hen 0 I ,S 

assumptions meet and superior to categorizing a con tinuous dependen t for 

the purposes of running a logistic regression. Likewise, discriminan t function 

analysis is more powerful dun binary logistic regression for a bimlr) 

dependent when the assumptions of the former met. If the categories of the 

dependent are ordinal, ordinal regression will be more powerful and is 

preferred. Indep endent variables mal' be interval o r categorical if categorical , 

it is assumed that they are dummy or indicator coded variables. 

II. Meaningful coding: logistic coefficients will be di fficult 1:0 imerprC1. if no t 

coded m eaningfully. T he convention for binomial logistic regre"iol1 is 1.0 

25 



code the dependent class of greatest interest as 1 (" the event occurnng") and 

the other class as 0 ("the event no t occurring), and to codc its cxpcclcd 

correlates also as +1 to assure positive correlation. Logistic regress ion IS 

predicting the log odds of being in tbe class of greatest intcrcsr. The " I" 

group or class of interest is sometimes called tile target group o r rhe response 

group. 

III. Proper specification: the proper specification of the modcl is in particular 

crucial. Parameters may change magnitude and even direction when I" ariab les 

are added to or removed from tile model. 

a. Inclusion of all relevant variab les in the regression model: if rclevanl 

variables are omitted, the common variance they share ",irh included 

variables may be wrongly attributed to tilose variables or thc error tcrm 

may be inflated. 

b. Exclusion of all irrelevant variables: if causally trrelevanl "ariables are 

included in tile model, the conuTIon variance they share Witil I1lcluded 

variables may be wrongly attributed to the irrelevant ,'ariablcs. The 

more the correlation of the irrelevant variab1e (s) with OIhcr 

independents, the greater tile standard errors will be in tile regression 

coefficients for these independents. 

IV. Low error in the explanatory variables: ideally assumes low measuremenl 

error and no missing cases. 

V. Lineariry: logistic regression does not require linear relation ships between 

the independent factor or covariates and the dependent, as OLS regrcssion 

does, but it assumes a linear relationship between the independents and the 

log odds (logit) of the dependent. When tile assumption of lltlcann' in the 

logits is violated, logistic regression will underestimate the degree o f 

relationship of the independents to tile dependent and will lack po\Ver (i.e., 
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generati ng Type II erro rs, thinking there is no relationship when rhere acrualk 

is). One strategy for justifying lack o f linearity in the logit o f a conl.inuous 

covariate is to divide it into categories and use it as a facI:o r, I herelw gel I ing 

separate parameter estimates for various levels of the variable. 

VI . No outliers: as in OLS regression, outliers can affect results signliicantly. \X 'e 

should analyze standardized residuals fo r outliers and consider remOl~ng 

them or modeling them separately. Standardized residuals greater [han 2.58 

are outliers at the .01 level, which is the customary le vel (,tandardi7.ed 

residuals greater than 1.96 are outliers at the less used .05 level). 

VII. Large samples: logistic regression uses maximum likelihood eslJtllanon 

(NILE) rather tlun ordinary least squares (OLS) to derive parameters. 1\ II ,I ~ 

relies on large-sample that is tl,e reliability of estimates declines when rh el"C 

are few cases for each observed combination o f independenr variables. Th ai 

is, in small samples one may get high standard errors. Tn the extreme, if I here 

are too few cases in relation to tI,e number of va riables, it may be impossible 

to converge on a solution . Very high parameter eS1.imal es (logistic 

coefficients) may signal inadequate sample size. £\s a rule o f thumb, Pedu7. 7.i 

et al. (1996) recotTullend tha t tI,e smaller of ti, e classes o f the dependent 

variable have at least 10 events per parameter lJ1 the model. I losmer & 

Lemeshow (1989) recommend a minimum of 10 cases per independenl 

variab le , Pedhazur (1997) recommends sample size be at leasl 10 limes I.he 

number of parameters being es timated. 
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Uses of Logistic Regression Model 

Logistic regression can be used to: 

1) To predict a dependent variable on the basis of continuous and / or categorical 

independents, 

2) To provide knowledge of d1e relationships and strengths among the \·ariables. 

3.3.2.1 Parameter Estimation for Logistic Regression 

Logistic regression applies maximum likelihood estimation after tTansforming 

me dependent into a logit variable (d1e natural log of me odds of thc dependent 

occurring or not). In this way, logistic regression estimates the odds of a ccrtain 

event occurring. That is, logistic regression calculates changes in the log odds of 

the dependent, not changes in me dependent itself as OLS regrcssion docs. 

Maximum W.;:elihood estimation involves finding me value(s) of dle parameter(s) 

, 
that give rise to the maximum likelihood. The estimated logistic coefficients (I, is 

me change in the log-odds for every unit increase or decrease depending on the 

variable change in the j,h explanatory variable (x,) holding other predictors 

constant. The exponential of estimated logistic coefficients denoted bye " 

where i= 1,2,3, ... ,n (n is d1e sample size) and it represents thc lllultiplicaLi\'C 

factor by which me odds change for every unit change in x , controlling for Lhe 

orner predictor variables. 
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3.3.2.2 Likelihood Function for Logistic Reg ression 

Since each r: (the idl response variable) observa tion is an ordinarl' Ikrnoulli 

random variable, we can represent its probabili ty disnjbu tion as 

I (y,) = r: )' (I - r: )'-)" ,y, = 0,1, i = 1,2,,,, , n ...' (3) 

Where n is dle sample size and Pi is the Pr(Yi = 1) 

Since dle observations are independen t, their joint probabili ty futlCl:iotl is: 

" 
g(y" y, ' "' ' y,.) D I(y,) ,., 

" T1 r: '" (J - r:) ,-), , ' , , " (4) 
1=1 

Again, it will be easier to fmd dle maximum likelihood estimates by working with 

the logarithm of dle joint probability fun ction: 

/I 1-,1', 

In g(y" y , ' "' ' y ,.) = In T1 r:" (J - r:) 
,,,,I 

" [ ( P J] " =L y , ln ~ + Lln( I -r:) 
,=1 1 ~ 1=1 

, .. .. (5) 

Since E (Y,) = P, for a binary variable, it follows d1at 

I - r: = [I + exp(fJ' X , ) ]- ' 

Hence, the logarithm o f d1e likelihood function can be expressed as: 

" " 
111 g (y" y , ' " ' ' y ,.) = L Y,(fJ'X) L InO + exp(fJ' X,))..... .. (6) 

,= 1 /: 1 

given the sample observations, 
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3.3.2.3 Maximum Likelihood Estimation for Logistic Regression 

Maximum Likelihood Estimation is the method used to calculatc tl,C logil 

coefficients. Maximum likelihood methods seck to maximizc thc log likclihood , 

LL, which reflects how likely the odds that the observed valucs of Ihc 

dependents may be predictcd from the observed values of the indcpendenl s. 

OLS can be seen as a subtype of maximum LikeWl00d for the special case of a 

linear model characterized by normally distributed disturbances around 1 he 

regression line, where the regression coefficients computed maximize 1 he 

lik:elihood of obtaining the least sum of squared disturbances. When crror is nOI 

normally distributed or when the dependent variable is not normally dist:ribUlcd, 

maximum W.;:elihood estimates are preferred to OLS estimates becausc [hC\' arc 

unbiased bcyond d,e special case handled by OLS. 

The maximum lik:eWlood estimates of ~ in logistic rcgression model arc 1 hosc 

values of ~ d,at maximize the log-likeWloud [UI1CUOIl in equation (6). No clo,;cd 

form solution exists for the values of ~ in equation (6) d,at ma,im.i;;,c the log­

likeWlood function. Computer intensivc numerical search proccdures arc 

dlerefore required to find d,e maximum W.;:elihood estimates o f ~. \XI<: shall rei\' 

on standard statistical software programs specifically designed for logislic 

regression ro obtain d,e maximum likeWlood estimates of~. 

And an approx.imate (1 - IX) 100% confidence interval for ~j is gi\'cn b\ : 

A A 

fJ I ± Z(I_a l2) X S.e.(fJ) 
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3.3.2.4 Parameter Inference for Logistic Regression 

The Wald statistic is an alternative test which is commonly used 10 lest rhe 

significance of individual logistic regression coefficients for each independent 

variable (that is, to test: the null hypothesis in logistic regression rhat a particular 

logit (effect) coefficient is zero) . The Wald test corresponds 10 significance 

testing of fl coefficients in OLS regress ion . We may well wallL to ump 

independents from the model when their effect is not significant by I he Wald 

statistic. The effects of each predictor variable in explaining the outcome \'ari able 

was separately made by testing the nuLl hypothesis that H 0 : fJ , = 0 again sl 

The Wald test statistic is given by : 

we reject the nul l hypothes is if 2 X wald > X ~ ( I ) 

Each Wald statistic is compared widl a X2 distribution wi til 1 degree of freedom. 

Wald statistics are easy to calculate but d1eir reliability is questionable, particularly 

for small samples. For data that produce large estimates of the coefficient, t:he 

standard error is often inflated resulting in a lower \'(/ald statisti c, and t:herefore 

dle explanatory variable may be incorrectly assumed unimportant: in the model. 

Likelihood ratio tests are generaLl y considered superior. The conSlanl lerm in the 

model (flo) has no simple practical interpretation but it is generally ret:ained in the 

model irrespective of its significance. 
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We can test the above hypothesis using the likelihood ratio test, Ihe ICS I sialislic 

is: X' = -2 In[ L(R)] which is distribu ted as chi-square with 1 degrees o f freedom 
L(F) 

where L(R) is the restricted likelihood under the null hypothesis and 1,(1 ') is I he 

full likelihood, 

For each fitted model, the likelihood ratio test enables us to tesl whCLhcr some 

predictor variables can be dropped from the model. The hyporllesis is: 

11 0 : fl" = fl,,+, = .. , = fl ,,-, = 0 

11, : Not all of the fl, in H 0 equal to zero 

are tested by first fitting rl1e full model 

exp(flo + fl , X" + .. , + fl, X , ,l 
P( Y = I) = ,r.; (Y) = --'--"---'----'--'----"---'-'----'''-'-

, ' I + exp(flo + fl, X" + .. , + fl, X,.l 

Obtaining rll e maximum likelihood estimates fl,.., and evaluating the likelihood 

function at fl = fl", This W(elihood value is denoted by L(F): 

L(F) = L(bo,b" .. "b,_, ) , 

Next the reduced model 

p ry = I) = E(Y) = exp(flo + fl,X" + .. , + fl, X , ,l 
, ' I +exp(flo + fl,X" + .. ,+ fl, X ,.l 

is fitted, The maximum likeWlood estimates are obtained and I he Iikelihoud 

function is evaluated atfl = fl", This W,elihood value is denoted by /+(li): 

The ratio of the two likelihoods is the likelihood 
, L(I/ ) 

ratlO: - - . 1 f th e null 
L(F) 

hypothesis is true and the sample size is sufficiently large, I he quamir\' -

2 Ln[ L(N)] has a chi- square distribution with k degrees o f freedom, \I'here k is 
L(F) 
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the di fference between the number of parameters in the full model and reduced 

model. We reject d1e null hypod1esis if X,;"", > X; (k). 

3.3.2.5 Selection of Predictor Variables in Logistic Regression 

In logistic regression as in o ther multivariate statistical techniques, one may want 

to identi fy subsets of independent variables that are good predictors of [he 

dependent variable. £\U the problems associated wid1 variable selection 

algorid1ms in linear regresslOn and discriminate analysis are found 111 logistic 

regression as well. 

T he logistic regression procedures have several methods available for variable 

selection. Variables can be emered into [he model using stepwise selcC1.ion, 

forward selection and backward elimination selection procedures. 1\ bell:er but 

computationally more in tensive criterion fo r determining variaGlcs to be 

removed from the model is the likelihood ratio tes t:. 

There are two steps in the selection of variables for a logistic regression The ru·st 

step is d1e selection of variables from lie bivariate analysis of each variable .. rhe 

second step is the selection of variables for the multiple logistic regression 

analysis based on d1e results in lie bivariate analysis along WI Lh aU van ables . 

Finally, lie in1portance of each variable included in lie muluple log1suc 

regression model should be verified by different model assessmenr techniques. 

3.3.2.6 Assessing the Goodness of Fit for Logistic Regression 

The goodness of fit of a model measures how well the model desc ribes the 

response variable. Assessing goodness of fit involves investigating how close 

values predicted by d1e model are to d1C observed values. 
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The appropriateness of the fitted logistic regression model needs lO !Jc ex amined 

before it is accepted for use as in the case for all regression models. 

In practice, several different measures exist for determining the significance or 

goodness of fit of a logistic regression model. These measures include I he 

Pearson, Hosmer-Lemeshow, deviance goodness of fit, likelihood ratio tesl and 

the classification table. In a dleoretical sense, all measures are equivalent.. T o be 

more precise, as me number of observa tion in me set predictor goes 10 infinil)', 

all measures converge to the same estrmate of model significance. Il owever, for 

any practical regression problem widl a finite number of obsen'alions in the SCl 

of predictors, each measure produces a different estimate. Common II· a 

regress ion model designer refers to more than one measure of goodness of fil. If 

any single m easure indicates a low goodness of fit or if dle measures diiTer 

gready in their assessments of significance, dle designer goes back and makes 

improvements to the regression model. T he test can detect mal or deparl ures 

from a logistic response function. The alternatives of interest are: 

J-1o : 

[-[ , : 

exp(Po + p, X" + ... + p,X,,) 
p (Y = I) = E (Y) = --'--"--'--~--"----'--"--'-'----

, ' I +exp(Po + P,X" + ... + p,X,,) 

P(Y, = I) = E(Y,) '" (Xp(P. + P,X" + ... + p,X,,) 
1+ exp(Po + P,X" + ... + p, X,,) 

........... 7 

3.3.2.6.1 Likelihood Ratio and Pearson Chi-square Goodness of Fit Test 

We can test of the above null hypodlesis (equation (7)) using a Pearson chi ­

square goodness of fit test X;',I or likelihood-raLio test (LRT). 1'01' a fixed 

number of settings of explanatory va riables, when most fined counl s arc about 

five (use of 5 to 10 is common), X,",I and LRT have approximalc chi - squa red 
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distribution. The degree of freedom (d1e residual d t) for the model, equal I he 

number of parameters in restricted model (i. e. , me number of scuings of 

explanatory variables, p) minus the number of model parameters, (I' Th e large 

X;", or LRT values indicate lack of fit of the model, and p-value is Ihe righl -1.ail 

probability above the observed value. WI1cn the fit is poor, residuals and 0 1 hcr 

diagnostic measures describe d1e influence of individual obscrvaljons on 1.hc 

model fit. 

The usual Pearson chi- square goodness of fit test statistic is given by: 

1 = I [(Observed - Filled)'] 
%,."' Filled 

The decision rule for testing d1e alternatives in equarjon (7), when com rolling rhe 

level of significance ata is: 

If 2 2 
X,,,, ~ % (I-a,p - q), accept H o 

If 
2 2 . 

X,,,, > X (I -a,p-q), reJect H o 

The likelihood- ratio test statistics is given by 

LRT = 2 I [( Observed ) Ln( .:o..:( o,-,-b-,-,se_rv-,-,ed-!-))] 
(Filled) 

H ence, the decision rule for testing d1e alternative in equation (7) is 
_ 2 

If LRf ~ % (I -a,p-q), accep t H o 

2 . 
If LRT > X ( I -a,p-q) , reJect H o 
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Goodness-of- fi t statistics, LRT and ;:,'"" are summary indicators 01 rh e over aLi 

quality of fit. Additional diagnostic analysis is necessary to descri be rhe nature o f 

any lack of fi t. 

3 .3.2.6.2 Deviance Goodness of Fit Tes t: 

The deviance o f a fitted model compares the 10g-likeWlood of the fitted model 1.0 

the log-likelihood o f a model with n parameters that fits the n observations 

perfec tly. Such a per fec tly fi t ting model is called a satura ted model. Consider 

again the log-likelihood function in equation (5) for n- independent Bernoulli (U, 

1) variables. If we let P, be unconstrained so tllat each J~ obsernltion takes on 

the value 1 with a different probabili ty P, without restricting P, in any way. I hen 

we will have n parameters for the n observations and can obtain a perfec t fil (i.e 

the residuals will all be zero) . 

The log- likelihood value for the sawrated model will now be compared with I he 

log-W<elihood value for tll e fitted model. The log-likelihood value lor tbe till ed 

model can never be larger tlun the log- li kelihood value for the sal urated model 

because tlle fitted model has fewer parameters. T he deviance is ba sed on I he 

difference between tlle t\vo log-likeWlood values. 

The smaller the difference in the t\vo log- likelihood values, rhe smaller I he 

deviance and the closer is tlle fit ted model to the saturated model. Hence, Ihe 

model deviance can be used as a goodness of fi t criterion . T he larger the model 

deviance, tlle poorer is the fi t. For large sample size the cb ·iance is 

approximately normally distributed. The strong difference between I he deviance 

and Pearson chi-square may be a clue that the assumptjons for as\TnplOllc 

distribution of Pearson's chi-square and the deviance may be violaled. 
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3.3.2.6.3 Hosemer-Lemeshow Goodness-of-Fit Test 

The test di,rides subjects into deciles based on predicted probabil ities and then 

computes a chi-square from observed and expected freq uencies. Then a 

probability (P) value is computed from the chi-square distribution with 8 degrees 

of freedom to test the fit of the logistic model. The H osmer-Lemeshow (1-1-1,) 

test statistics is given by: 

" ' 0 (0 _ E ) ' 
c= L ' , 

,=, V, 

Where 0 , is the observed number of events in the k'h group and E, is expeeLed 

number of events in the k'h group, and V, is a variance correc tion faCIO!" fo r the 

k'h group. If this test statistic p-value is greater than 0.05, we will accepl [he null 

hypothesis that there is no difference between observed and modcl-prediCied 

values . . As the sample size gets large, the f-J -L sta tistic can find small er and 

smaller differences between observed and model-predicted ,"alues 1:0 be 

significant. 

3.3.2.6.4 Classification Table 

.A classification table is used to assess how well the model fi ts by comparing 

predicted values to the observed outcomes. It consists o f cases the over all 

percent of correctly classified and misclassified cases. 
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3.3.3 Probit Regression Model 

The probit regression model for a binary response data describes Ihe relation,hip 

between a dicho tomo us response variable Y, coded to take the "al ue, I or () for 

' success' and ' failure', respectively, and k explanatory variables X, ,x, ... x, . The 

explanatory variables can be quantitative or indicator variables referring to the 

levels o f categorical variables. It analyzes the relationship between I.he probabil iry 

of the response being success and the explanatory variables, rath er Ihan ana lyz ing 

the relationship between the value of the response variable and the explanato ry 

variables . This assumes tha t error terms are independen t and normal ly 

distributed. The probit model for a dichotomous dependent variable i, dcllned as 

follows: 

tlll +/1IXI. I fJtXI 

P (y = 1 ) = (j)(f3o +f3IX, +f3,X, +" .+f3,X,) 
f f(z)dz 

Where, 

P (Y= l ) is the probability o fY= l , 

fez) represents the density function o f standard normal random variable z, 

ct> the cumulative distribution function of the standard normal distri bul.ion 

and f30 + f3IX, + f3,X, + ... + f3,X, is the probit score o r index. 
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3.3.3.1 Parameter Estimation for })robit Regression Model 

The parameter /30 ,/3, , ... , /3, can be estima ted by tbe maximum likelth ood method 

using the log-likelihood function. The ltkebhood of the i rh obsen cd Ll nit is: 

Where 

<1)(x;fll is the probability of choosing y, = 1 and I - CI)(x; fll is probab ility o f 

choosing)'i = O. 

Taking the product over all units in the sample i = 1, ... , n gives the likelthood 

function: 

L(ylx, /3) = I1 cD(x;f3) Y' [ I - cD(x;/3) ('-Y') 

= I1 (J> , ( x; ,By ' [1 - (J> , (x;/3l ] '-Y' 

The log W{elihood function for probit is given by: 

In L = L:>, In (J> ,(x;f3) + I (1- y , 1 In[l - (J>(x;f3)] 

The maximum W{elihood est.imates of ~ in pro bit regression model arc those 

values of ~ that. maximize the log-likelihood function. The interpret at jon of a 

probit coeffIcient ~ is that a one unit increase in the predictor leads to increasing 

the probit score by ~ standard deviations. 
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3.3.3.2 Parameter Inference for Probit Regression Model 

The pro bit regression uses z-statistic to test whether a parameter is significandy 

differen t from zero. Where Z-value is equals to the estimated parameter di"ided 

by its standard error. f\nd to test the null hypothesis all coefficient:s C\cept that 

of the intercept are equal to zero, it uses dle Likelihood ratio test. The Test 

statistic IS: 

" <D(x' /J) " , 
LR= LY, In[ ' . 1 + L In[1 - <D (x,/J)] 

';1 (I - <D(x,/J)} ,;1 

LR follows a X2 distribution with J( degrees of freedom, where J( is the number ()f 

parametrs. 

3.3.3.3 Selection of predictor variables for Probit Regression Model 

For probit regression, dle selection of the best variable is the same as logis tic 

regression. There are two step s in tbe selection of variables for a probit 

regression. The first step is selection of variables from the bivana te anal ysis of 

each variable and dle second step is selection of variables for the multivariate 

analysis based on dle results in the bivariate analysis along with aLi variables. 

Finally, the importance of each variable included in dle multivariate model 

should be verified by different model assessment techniques. 

3.3.3.4 Goodness of fit for Probit Regression Model 

Assessing goodness of fit involves inves tigating how close values predicted b,' 

the model are to dle observed values . The Goodness of fit of probit regression 

model may be judged by Pseudo R2, the classification table, and Likelill()od ratjo 

test. 
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3.3.3.4.1 The Pseduo R-Square for Probit Regression 

The Pseudo R 2 is defined as: 

PseudoR ' = I -
In L(M , .. ",, ) o S; PseudoR' S; 

In L (AI[ IW<!rL!'/" ) 

Whcre In L(M,.",,) is the likelihood of dle full model, and 

In L(M ) is Likelihood widl aU coefficients except that of the 
IlIIeN.;epl 

intercept restricted to zero. 

r\n increasing Pseudo H? may indicate a bettcr fit of the model, when:as herc it 

will no t bc as such simple as me interpretacion of R2 applicd in linear regressio1l . 

r\ high value of Pseudo R2 does not neccssarily indicate a good fil. Since Pseudo 

R2 increases widl addicional variables an adjustment should be taken to Pscudo 

R2 Therefore, an adjusted mcasure may be appropriate: 

In L(M ,,,,, ) - K 

In L ( /U '"lcn:epl ) 

where K is me number of explanatory variables. 

3.3.3.4.2 Likelihood Ratio Goodness of Fit Test for Probit regrcssion 

To test me null hypothcsis that dle model is a good fit against t:hc alt crnali l'e Ihe 

model is not a good fit, dle pro bit regression uses a likelihood ratio Icst(I.RT) 

and LRT have approximate chi- squared distribucion. T he degree of frccdom (thc 

residual df) for the model, equal dle number of paramcters in restricted model 
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(i.e tile number of settings of explanatory variables, p) minus t he number of 

model parameters, q. The likelihood- ratio test statistics is given by: 

LRT= 22: [< ObSerVed)Ln( -,--< O_b_se_rV_ed~))] 
< Filled) 

Hence, the decision ru le for testing me above hypomesis IS 

Accept H o if LRT ~ X ' (I -a, p - q) , 

Reject H o 
, 

if LRT > X (I -a, p - q) , 

There are also different measures of goodness of fit for probit regression some 

of tilem are R2 of McKelvey and Zavoinas, I\kaike Information Criterion (- \ IC), 

etc. 

3.3.4 Relationship of Probit and Logistic regression 

In binary response data tilere is no compelling reason to choose between logi st ic 

and pro bit regression unless different model diagnosis arc made. In pract ice 

many researchers choose the logit model because of its c0111para ti\'c 

mamematical simplicity . Though me models are similar, one has to be careful in 

interpreting tile coefficients es timated by the two models. We can not dirccrly 

compare tile logit and probit regression coefficients. Th e reason is thaI., although 

the standard logistic (the basis of logit) and me standard normal distributions 

(tile basis o f probit) botil have a mean value of zero, meir variances arc different; 

1 fo r the standard normal (as we already know) and 7(2/3 for the logistic 

distribution, where 7( ::: 22/7 . Therefore, if you 111ultiply the probil coefficient by 

about 1.81 (which is approximately = n/..J3), we will get approximatch· I.he logi t 

coefficient. Alternatively, if we multiply a logit coefficient by 0.55 (= 1/ I.Sl), one 
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will get the probit coefficient. j\tladdaJa G .S(1992), however, suggests mulijplnng 

a logit estimate by 0.625 to get a better estimate of the corresponding probil 

es timate. Conversely, m ultiplying a probit coefficient by 1.6 (= 1/ 0.(25) gives I he 

corresponding logit coefficient. 

3.3.5 Model Adequacy 

3.3.5.1 Influential Diagnostics 

An observation is said to be influential if the observations have a large impaci ()n 

the predicted values. Influential values have impact on the anal ysis and 

conclusion to be drawn from the analysis. Leverage va lues are influc1l\.ia l cases 

that are used for detecting observations that have a large impact on the predicted 

values. Unlike linear regression, the leverage values in logistic and probit 

regression depend on the dependent variable scores and the design matnx 

bounded by 0 and 1. T heir average value is kin where k is the number of 

estimated parameters, including the constant, and n is the sample size. Probil and 

logistic regressions have similar measures of influence. 

We take up two measures of influence that are widely used in praci icc, each 

based on th e omission of a single case to measure its in fluence. These are: 

Cook's distance measure and DEfBETAS. Detail discuss ion are found in 

Christensen (1997) . 

3.3.5.2 D etection of OutJier(s) 

Observation that is surprisingly distant from the remaining observations in Ihe 

sample is caDed ouclying values or outliers. If there are outliers, the analys is \,·ill 

give a wrong result. There are different statistical methods for del eCling I he 

, 
presence of outlier (s). Some of them are: Unstandardized residuals, ) ~ - p , and 

clle Pearson or standardized residuals. 
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CHAPTER FOUR 

STATISTICAL DATA ANALYSIS 

4.1 Introduction 

T he purpose o f this chapter is to quan tify the effect of different socio-cconomic 

and demographic correlates of harm fu l traditional practices of \\'omcn in 

Ethiopia. The study used the 2005 Demographic and Health SUIYCY (DII S) dara 

to provide the correlates of harmful traditional practices. Tn the daLa analysis first 

we begin with summary statistics then the bivariate analysis fo Uo\\u l by I hc 

multiple logistic regression analysis, and finally different model Jiag11()sl ic 

techniq ues is used for both logistic and probit regression model s. The dal a arc 

analyzed using the Statistical Packagc for Social Sciences (SPSS) ,·crsion ·13 and 

STATA 9. 

4.2 Summary Statistics 

In the survey women of age 15-49 wcrc asked for whetil er thcy faccd with 

harmful traditional practices or no t. From tile to tal of 14, 070 women 10, I (,Q 

were faced harmful traditional practices . £\ccording to tile survey rcsull. al rhc 

country level 72.2 percent of women of age 15-49 were faced harmful Iradil ional 

practiccs as shown in Table 4.1 . 
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Table 4.1: Frequency and Percentage Distribution of Women Who Faced 

Harmful Tradi tional practices 

l-Iannfui trHditiOll:ti 

prIlc{ices Iiu:ed with Frequency Percellt 

No 3,910 27.8 

Yes 10, 160 72.2 

1"0(;'/ 14, 070 100.0 

4.2.1 Harmful Traditional Practices by Some Scio-Economic and 

Demographic Variables 

In the data analysis, first we summarize information of the variables considered 

in the study. l \mong the total 10,160 women who facecl harmful u:adiLional 

practices, the majoriL)' (63.0 %) were illiterate. About 58.2% of the LOlal women 

who faced harmful traditional practices were Christian fo Llowed bl' 1\luslim 

(40.4%) . O f the total women who experience harmful txadirional praclices, 

86.1 % were those who do not have knowledge on harmful tradi tional practices. 

Moreover, the result showed dnt d1e frequenc y of reading newspapers or 

magazl11es, Li stening radio and watching TV brought differences to women ro 

experience harmful traditional practices. That is, women who do nor exposed 1.0 

medias at aU, and almost every day to each of those printed and cleclJ'onic medias 

indicated above, taken the greates t and d1e least percentage, respec ri vcll' . Of I he 

total women who faced harmful traditional practices 69 percenr were in rural 

areas. The percentage distributions of women who faced harmful traditional 

practices by some Scio-economic and demographic variables is gi\'en in Table '1. 2 

below. 
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No. 

Table 4.2 Percentage Distributions of Women Who Faced Harmfu l 

Traditional Practices by Some Scio-Economic and Demog raphi c Variables 

D esc ription and N ame Categori es N umber PCrCl:lllagc 

1 Region (0) Tigra), 396 3.9 

J.!lI\far 742 7.3 

(2) Amhara 1207 11 .9 

(3) Oromia 2005 19. 7 

J'Il Somali 627 6.2 

(5) Ben -G um z 506 5.0 

(6) SNNP 1730 17.0 

(7) Gambcla 267 2.6 

(8) [-[arari 773 7.6 

(9) Addis Ababa 1290 12. 7 

(10) Dire Dawa 617 6.1 

2 Age Concincous 27.9(mean) 9. -1-15(s.d.) 

3 Place of Residence (0) Urban 3152 31 

(1) Rural 7008 (,9 

4 Educa tional Level (0) No education 64UU 63 

(1) Primary 204-1 20.1 

(2) Secondary 1506 14.8 

(3) Higher 210 2. 1 

5 Religion (O)Chrislian 591<1 58.2 

(1) Muslim 4 109 -IDA 

(3) Others 137 \, -1 

6 Ethnieity (O)Affar 579 5.7 

(l )A mara 2906 28 .6 

(2)Guragie 7 1"1 7.0 

(3)Oromo 311 9 30.7 

(4)Somalie 671 6.6 

(5)Tigraiy <1 57 -kS 

(6)Other Ethio pian 
N ationalities 17 17 16.9 

Frequency of reading newspaper 
7 o r magaztne (O)No t at all 8183 80.5 

(1 )Lcss than o nce a ·16.j 1 16.2 
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week 

(2);\ t least once a 
week 177 1.7 

(3)AlmoS[ Every day 159 1.6 

8 Frequency of Listening radio (O)Not at aU 5345 52.6 

(1 )Less than once a 
week 2805 27 .6 

(2)At least once a 
week 359 3.5 

(3)Almost Every day 1651 16.3 

9 Frequency of watching T v (O)Not at aU 7337 72.2 
(1)Less than once a 
week 1321 1.) 

(2)A t least once a 
week 256 2.5 

(3)Almos t Every da" 1246 12.3 

10 Wealth Index (O)Poorest 1923 18.9 

(l)Poorer 1452 14.3 

(2)Middle 1492 14.7 

(3)Rieher 1486 14.6 

(4)Rieh est 3807 37.5 

Knowledge on harm fuL traditional (1) Don't Have 
11 practices knowledge 8747 86 .1 

(2) Have knowledge 1413 lB 

A ttitude on the continuatio n of 
12 harmful traditional practices (1) Discontinued 3484 3-1.3 

(2) Continued 6118 60.2 

(3) Indi fferent 558 5.5 

4.3 Logistic Regression 

4.3.1 Variable Selection for Logistic Regression 

To determine the factors that are significantly correlated with harmful Lradilional 

practices of women in Etluopia, fir st a U!uvariate analys is was used and then a 

multiple logistic regression analysis were done using the significant ntriables in 

the univariate analysis. For both the uluvariate and the multiple logistic 

regression analysis, we used Wald test to identify the significanr ' -a riable which 
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are correlated with harmful traditional practices. Using scatter pl'H , linearil ), 

assumpLion for age is checked and the scatter plot in appendix shows thai agc 

has a linear relation to the dependent. 

4.3.1. 1 Bivariate Findings 

From the simple logistic regression of each predictor, wc identifv rhe significan l 

variables using Wald test. T he results in Table 4.3 shows rhal all the 12 

explana tOlY variables £\ ge, Region, Place of residence, E ducational level, 

Religion, E thnicity, Frequency of reading newspaper or magazine, 17re'l uenc l" of 

listening radio, Frequency of watching Television , Wealth Index, Knowledge 

and AtL"itude on harm ful traditional practices have significant associ arion \\; Ii, 

harmful tradi60nal practices. 

Table 4.3 Bivariate Logistic Regression Result 

Covariates J3 S.E. Wald df sig. l ~xp ( J3 ) 

Region 1994.549 10 0.000 

Tigray -1.479 0.078 357.733 1 0.000 0.228 

Afar 1.832 0.144 161.983 1 0.000 6.246 

Amhara 0.121 0.069 3.028 1 0.082 1 128 

Oromia 1.355 0.082 269.967 1 0.000 3 876 

Somali 2.963 0.251 139.922 1 0.000 19.362 

Ben-Gumz -0.017 0.088 0.037 1 0.847 0983 

SNNP 0.361 0.07 26.727 1 0.000 1.435 

Gambela -1 .352 0.092 21 4.487 1 0.000 0259 

I-1 arari 1.257 0.115 119.795 1 0.000 3515 

Dire Dawa 1.751 0.138 160.331 1 0.000 5.763 

I\ddis r\baba(Ref.) 1.000 

Age 0.033 0.002 237. 327 1 0.000 1033 

Residence 
Rural -0.069 0.04 2.899 1 0.089 0.934 

Urban(Ref.) 1.000 

Education 147. 245 3 0.000 
~-

No education 0.798 0.11 52.517 1 0.000 2.222 
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Primary 0.456 0.114 15922 1 0000 1578 

Secondary 0.316 0.116 7.421 1 0.006 1 371 

Higehcr(Ref) 1 000 

Religion 1012.925 2 0.000 

Muslim 0.688 0.119 33.218 1 0.000 1 990 

Others 2.412 0.128 353.567 1 0.000 11.154 

Chrisrian(Ref) 1.000 

Ethinicitv 1957.508 6 0.000 

A ffar 0.648 0.051 158.601 1 0.000 1913 

Gurageie 3.04 0.216 197.862 1 0.000 20911 

Oromo 2.077 0.128 262.482 1 0.000 7 978 

Som atic 2.012 0.069 843.652 1 0.000 7480 
~ -~--- -

Tigraiy 3.433 0.242 201.221 1 0.000 30.957 

Other Ethiopian 
N a. tionalities -0.919 0.069 176.989 1 0.000 0399 

j\mhara(Ref) 1000 

Fro. oflisning 7.516 3 0.057 

Not at aU 0.106 0.052 4.15 1 0.042 1.112 

Less than once a week 0.158 0.058 7.424 1 0.006 1 171 
~ -

j\t least once a wcck 0.114 0.111 1.055 1 0304 1 120 

Alm ost Everv dav(Ref. 1.000 

Fro. of reading 103.01 3 0000 

Not at aU 0.56 0.131 18.227 1 0.000 1751 

Less than once a week 0.143 0.136 1.111 1 0.292 1154 

r\t least once a week 0.007 0.18 0.001 1 0970 1.007 

Alm ost Everv dav(Ref.) 1.000 

Fro. Of watching TV 22.458 3 0.000 

N ot at all 0.235 0.055 18.388 1 0.000 1 264 

Less than once a week 0.308 0.074 17.461 1 0.000 1360 
~ 

At least once a week 0.143 0.129 1.228 1 0.268 1.154 

Almost Everv dav(Ref.) 1000 

Wealth in d ex 25.549 4 0.000 

Porest -0. 116 0.052 4.98 1 0.026 0.890 

Poorer -0.138 0.057 5.894 1 0.015 0.871 

Middle 0.015 0.059 0.066 1 0797 1 015 

Rich er 0.172 0.061 7.903 1 0.005 1 188 

Richest(Ref) 1.000 

Knowledge 

D on't have knowledgee -0777 0.046 280.077 1 0.000 0.460 
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Have knowlede:e!Ref.) 1000 

Atti tude 510.555 2 0.000 

Continued 1.374 0.113 146.928 1 0.000 3.953 

Discontinued -0.174 0.097 3.221 1 0.073 0.840 

Indifferent!Refl 1.000 

4.3.1.2 Analysis of Multiple Logistic Regression 

Further multiple logistic regression analysis is applied on significant: va riables in 

the bivriate analysis. Forward stepwise Wzelihood ratio medl0d is used to seicci 

variables in dle multiple logistic regression analys is. The stepwise seleCtion is 

proceeded by entering variable Ethnicity on step 1; Attitude on step 2; . \gc 

onstep3; Region on step4; Educational level on step 5; Religion on step 6; Wealth 

index on step 7; and Place of Residence on Step 8. 

The variables dlat are found to be significant in the multiple 10gis1:ic regression 

analysis are Edlnicity, Religion, Attitude on harmful traditional practices, \ge, 

Region, Educational level, Wealdl index, and Place of residence. The cstimaLed 

coefficient (~) in dle final model widl their corresponding standard errors, Wald 

statistics, d.f, probability of significance and exp(B) is given in Table 4.4. 

Table 4.4 Variables in the Final M ultiple Logis tic Regression Model 

Covariates B S.E. Wald df S i~Exp(B) 
I 

Ag e .043 .003 193.703 1 .000 1044 
Education 46.372 3 .000 

No Education .762 .139 30.007 1 .000 2143 
Primary .651 .137 22.510 1 .000 1.917 
Secondary .295 .131 5.094 1 .024 1.343 

Higher ed ucation(Ref.) 1.000 
Wealth index 14454 4 .006 

Poorest -. 338 .124 7464 1 .006 713 
Poorer -.148 .119 1.546 1 .214 .862 
Middle 016 .116 .020 1 .888 1.016 
Richer .006 .114 .003 1 .958 1 006 
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Richest(Ref.) 1.000 
Region 202.850 10 .000 

Tigray -.656 .167 15.508 .000 .519 
Aftar .760 .238 10.226 .001 I 2.139 

Amhara .041 .109 .141 .707 1.042 

Oromia .545 .116 22.149 .000 I 1. 725 

Somalie 1.808 .525 11 .847 .001 6.099 

Ben-Gumz .520 .143 13.155 .000 1.683 
SNNP .684 .132 27.043 .000 1 982 

Gambela -.060 .154 .152 .697 .942 

Harari .880 .127 47.629 .000 I 2.410 

Dire Dawa 1.388 .149 87.158 .000 4.006 

Addis Ababa( Ref.) 

.000 I 
1.000 

Religion 37.134 2 

Muslim .479 .081 34.753 .000 I 1.614 

Others -.267 .253 1.114 .291 .766 
Christian(Ref.) 1 000 

Ethnicity 280.508 6 .000 
Affar .641 .336 3.639 .056 1.898 

Guragie 1.364 .145 88.840 .000 I 3.911 

Oroma .855 .094 82.584 .000 2.351 

Somalie 1.010 .494 4.174 .041 I 2.745 

Tigray -.982 .141 48.278 .000 .375 

Others -.412 .105 15.541 .000 .662 

Amhara(Ref. ) 1.000 
Attitude 235.974 2 .000 I 

Discontinued -1 .255 .082 234.710 .000 .285 
Indifferent -1.062 .131 65.631 000 I 346 
Continued(Ref. ) 

Rural .223 .108 4.271 .039 1.250 
Urban(Ref.) 1.000 

Constant .019 .174 .012 .914 I 1 019 

4.3.2 Model Checking and Diagnostics for Logistic Regression 

From different techniques of goodness of fit test discussed in chapler 3, wc used 

likelihood raLio test, Hosmer-Lemeshow goodness o f fit rcst, and the 

classification table. 
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4.3.2.1 The Likelihood Ratio T est 

A good model is one th at results a high Likelihood of the observed resul ts. Th e 

likelihood ratio test is the difference between -210gLikelihood (-2L1 .) for rhe fina l 

model and -2LL for the model which include the intercept only. Th e likelih ood 

ratio chi-squared value is given in Table 4.5. 

Table 4.5 Model Fitting Information for Logistic Regression 

Model -2LL Chi-square 

value d.f Sign. 

Intercept only 12543.724 

Final model 9550.805 2992.919 12 tl.O()O 

The results in Table 4.5 used to test the over all signi ficance of the filled model. 

Hence, the result at above table shows that the null hyporhesis I hO I the 

coefficients for all the terms in the fitted model, except the COmla11l IeI'm, are 

zero is rejected. Tlus implies that the fitted model is a good model. 

4.3.2.2 Classification Table 

j\nother method of assessing how best our model fit is to compare OLlr 

predictions to the observed outcomes. A good model is the model which 

mininlizes miss-classifications. £\ s shown in Table 4.6 the fmed model has an 

over all predicljve accuracy of 83.1% wid1 96.1 % of the yes group, and 33.6 " 0 

of the no group being correcdy classified and dus indicates thal the model 

classification power is lugh enough to consider the model reliability. 

52 



Table 4.6 Classification Table 

Predic ted 
Women faced harmful 

traditional prac6ces Percent:age 

Observed 

No Yes correct: 

No 858 1692 33.6 

Yes 380 9345 96.1 

83 .1 

Overall percen tage 

4.3.2.3 The Hosmer-Lemeshow Test 

Table 4.7 and table 4.8 are the values of H osmer-Lemeshow sLatisric and iLs 

con6ngency table respectively. 

Table 4.7 Hosmer and Lemeshow Test 

Chi-
square df Sig. 

1 14.576 8 .068 
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Table 4.8 Contingency Table fo r Hosmer and Lemes how Test 

Harmful trad.practices = No Harmful trad.practices ~ Yes Tota l -
Observed Expecled Observed Expected 

1 631 643.266 631 618.734 1262 
2 487 487.483 774 773.517 1261 
3 417 398.907 845 863.093 1262 
4 315 321 .819 948 941 .181 1263 
5 243 250.275 1023 1015.725 1266 
6 181 182.533 1082 1080.467 1263 
7 161 129.292 1101 1132.708 1262 
8 69 85.023 11 93 1176.977 1262 
9 52 53.913 1210 1208.087 1262 
10 24 27.489 1231 1227.511 1255 

The result of Hosmer-Lemeshow test shows that d1e model is good; Lhat is, \Ve 

do not reject the null hypothesis d1at d1e fitted model is good al 5 U (J level o f 

significa nee. 

4.3.3 Influential Diag nostic for Logisti c Regression 

After building a statistical model and applying d1e goodness of fit tes l, il is 

importan t to examine furd1er model adequacy checking and funher model 

diagnosis. The adequacy of d1e fitted model \Vas checked for possible presence 

and treatment of outliers, influential values. Cook's distance and D I : BI ~T. \S arc 

used to measure in fluence and normalized residuals are used for ouiliers. The 
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diagnostic test results for detection of outliers and influen lial I'a lues arc 

presented 1n r\ ppendix. 

The minimum and maximum values o f the diagnostic results arc prcsented in 

Appendix. The table shows that the normalized residual s are within the interval 

of -3 and 3 implying that no outliers were detec ted at 0.05 level of significance. 

The absolute value of DFBETAs for model parameters including Lhe conSlanl 

term and Cook's influence statistics were both less than unity. This implies no 

impact o f an observation on the coefficient of a particular prediclor ntriabk. 

4.4 Pro bit Regression 

4.4.1 Variable selection for Probit Regression 

To determine factors which are significantly correlated with harmful traditlunal 

practices of women in Ethiopia, we fo llow the same procedurc for probil 

regression as the logistic regression. For bOtil tile univaria te and the mull iple 

logistic regression analysis, we used Z-test to identify the significanl I'anables thai 

are correla ted with harmful traditional prac6ces. 

4.4,2 Bivariate Findings for Probit Regression 

From the bivariate probit regression of each predictor, we idemi fy I he significani 

variables using z-test. The bivatiate probit regression results in Table 4.9 show 

that Age, Region, Educational level, Place of residence, Religion, F:rhnicity, 

Frequency of reading newspaper or magazine, Frequency of l.islcning radio, 

Frequency of watching Television, wealtll Index, Knowledge and . \ rtitude on 

harmful traditional practices have significant association with harmful rradi tiona l 

practices at 0.25 level of significance. 
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Table 4.9 Bivariate probit regression result 

Covariates B S.E. Z sig. 

Reg ion 24.94 0.000 

Tigray -0.65482 414207 -15.81 0.000 

Afar 1.797337 0.076945 23.36 0.000 

Amhara 0.715715 0.045733 15.65 0.000 

Oromia 1.263876 0.04877 25.92 0.000 

Somali 1.849896 0.108889 16.99 0.000 

Ben-Gum?: 0.201822 0.057619 3.5 0.000 

SNNP 0.274645 0.047752 5.75 0.000 

Gambela -1.5254 748907 -20.37 0.000 

I-Iarari -0.10898 0.083296 -1.31 0.191 

Dire D awJ -1.11523 0.077465 -14.4 0.000 

Addis Ababa(Ref) 

AIle 0.018702 0.001266 14.77 0.016 

Residence 

Rural 0.502243 0.043516 11.54 0000 

Urban(Ref) 

Education -6.73 0.000 

No education 0.693696 0.01539 45.07 0.000 

P rimary -0.04464 0.035289 -1.26 0.206 

.0190176 
.0538185 

0.35 
Secondary 0.724 0.116 7.421 0.006 

Higher(Ref.) 

Religion 3.62 0.000 

Muslim -0.01752 0.015783 -1. 11 0.267 

Others 1.378142 0.083491 16.51 0.000 

Chris tian(Ref.) 

E thnicity 14.23 0.000 

Affar -3.31168 0.12825 -25.82 0.000 

Guragie 304 0.216 197.862 0.000 

Oromo -0.82985 0.120207 -6.9 0.000 

Somalie -1 .4091 0.120775 -11.67 0.000 

Tigraiy -0.89659 0.158294 -5.66 0.000 
Other Ethiopian 

Nationalities -2.27275 0.1098 -20.7 0.000 

Amhara(Ref) 
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Frq. of li stening -2.19 0.029 

Not at all 0.056737 0.026571 2.14 0.033 

Less than once a week 0.015133 0.065232 0.23 0.817 

At least once a week 0.589647 0.016049 36.74 0.000 

Almost Every day(Ref 

F rq. of reading -4.05 0.000 

Not at all -0. 15047 0.039383 -3.82 0.000 

Less than once a week -0.12034 0.097484 -1.23 0.217 

1\t least once a week 0. 649295 0. 01 3316 48.76 0.000 

Almost Every day(Ref) 

Frq. Of watching TV -4.18 0.000 

Not at all 0.076799 0.035802 2.15 0.032 

Less than o nce a week 0.032401 0.077837 0.42 0.677 

1\ t least once a week 0.602246 0.013768 43.74 0.000 

Almost Every day(Ref) 

Wealth index 2.13 0.033 

Porest -0.02603 0.035957 -0.72 0.469 

Poorer 0.042725 0.034541 1.24 0.216 

l'vIiddle 0.122804 0.035601 3.45 0.001 

Richer 0.509106 0.032928 15.46 0.000 

Richcst(Ref) 

Knowledge -16.0.1 0..0.0.0. 

Don't have knowledge 0.675211 0..0.130.46 51.76 0.0.0.0. 

I-lave knowledge(Ref) 

Attitude -6.62 0.000 

Continued -0. 65823 0.043889 -15 0.000 

Discon tinued 0.214682 0.160819 1.33 0.182 

I ndiffe rent(Ref) 

4.4.3 Analysis of Multiple Probit Regression 

Further, multiple probit regression analysis is done using the significam variables 

in th e bivariate analysis. The result of d1e multiple probit regression for [he 

fit ted model is given in Table 4.1 0. 
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Table 4.10 Final Model results of Multiple probit Regression 

Coovariates Coef. Std. Err. z P>z 

ACle 0.0244243 0.0017781 13.74 0.000 
Education -5.39 0.000 

No Education 0..0.78540.8 0..0.443292 1.77 0..0.76 
Primary 0..0.256998 0..0.60.0.0.67 0..43 0..668 

Secondary 0.04500 -5.24 0.000 
Higher education(Ref.) 

Wealth Index 3.28 0..0.0.1 
Poorest 0..0.643187 0..0.54530.2 1.18 0..238 
Poorer 0..0.80.30.2 0..0.533542 1.51 0.. 132 
Middle 0..0.320.264 0..0.5750.46 0..56 0..578 
Richer -0..26437 0..0.5561 -4.75 0..0.0.0. 

Richest(Ref.) 

ReClion 9.39 0..0.0.0. 
TiCjray 0..645160.2 0..150.7983 4.28 0..0.0.0. 

Affar 0..24790.23 0..0.897788 2.76 0..0.0.6 
Amhara 0..4427886 0..0.90.10.67 4.91 0.0.0.0. 

Oromia 0..9474588 0..2448149 3.87 0..0.0.0. 
Somalie 0..3121778 0..0.957927 3.26 0..0.0.1 

Ben-Gumze 0..2838389 0..0.879387 3.23 0..0.0.1 
SNNP -0..59 71734 0..10.43576 -5.72 0..0.0.0. 

Gambela -0.0.76460.3 0..0.913429 -0..84 0..40.3 
Harari -0..675720.1 0..0.769773 -8.78 0..0.0.0. 

Dire Dawa -0..27826 0. 13158 -2. 11 0..0.34 
Addis Ababa (Ref.) 

ReliClion -0..58 0..565 
Muslim 0..2810.171 0..0.855354 3.29 0..0.0.1 
Others 0..0.7930. 0.. 15153 0..52 0..60.1 

Christian(Ref.) 

Ethnicity -6.7 0..0.0.0. 
Aftar 0..5272654 0. 1697637 3.11 0..0.0.2 

Guragie 
0..99170.27 0..0.834929 11.88 0.0.0.0. 

Oroma 
0..8335876 0..0.70.6325 11.8 0..0.0.0. 

Somalie 
0..9481671 0..2355675 4.0.3 0..0.0.0. 

Tigray 
0..4688858 0..114620.6 4.0.9 0..0.0.0. 

Others -0..840.0.4 0.. 13359 -6.29 0.0.0.0. 
Amhara(Ref.) 

Attitude -11.24 0..0.0.0. 
Discontinued -0..177260.6 0..0.696227 -2.55 0..0.11 

Ind ifferent 0..3250.34 0.0.218384 14.88 0..0.0.0. 
Continued(Ref.) 

Rural -0.. 160.7122 0..0.6360.3 -2.53 0..0.12 
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Urban II I 
cons -0.9926184 0160887 -6.17 0000 

4.4.4 Goodness of Fit for Probit Regression 

4.4.4.1 The Likelihood Ratio Test 

As shown in Table 4.1 1 the likelihood ratio chi-square value for probit regression 

is 2830.68, this indicates that dlere is a significant difference in -2LL between the 

final model and dle model widl only the constant at 0.05 level of significRnce. 

T hat is, me variables in the final model explain the data quite well. Pseudo R2 

value is also given in table 4.11. 

Table 4.11: Model Fitting Information for Probit Regression 

Likelihood degree 
Ratio Chi- of 

Square Freedom Significance pseudo R' 

2830.68 12 0.000 0.2391 

4.4.4.2 Classification Table for Probit Regression 

As shown in Table 4. 12 the fitted model has an over aU predictive accuraCl" o f 

67% with 69. 1 % of the yes group, and 23.7 % of the no group being correctly 

classified and this indicates dlat dle model classification power is reasonably 

enough to consider the model reliability. 
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Table 4.12: Classification T able 

Predicted 
Women faced h armful 

traditional practices Percentage 

Observed 

No Yes correct 

No 8759 161 0 23 .7 

Yes 342 809 69.1 

67 

Overall 
percentage 

4.5 Pro bit and Logistic Regression 

r\S shown In table 4.6 and 4.12 the logistic and probit model ha \'e an o\'<:rall 

predictive accuracy of 83. 1 % and 67 % respectively. From this r<:sult [he SI ud)' 

preferred the logistic regression model to identi fy the correlates of harmful 

traditional practices on Ethiopian women. 

4.6 Interpretation of Final Model Results 

The final model results are those obtained by the multiple logistic model presenlcd 

in Table 4.4 r \ S can be seen in table 4.4, uneducated women, primary and seconcLlIY 

educated women were 2.143 ,1.917,1.343 times more likely w face harmful 

traditional practices than h.igher educated women. Women who reside in Somal ic, 

Dire D ewa, .t\ffar were 6.099, 4.006, 2.1 39 times more likely 10 face harm fu l 

traclitional practices dun women in r\dclis r\baba. Muslim women wcre 1.614 limes 
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more likely to face harmful traditional practices than Christian in ELhiopia. Similarh·, 

women who reside in rural area were 1.250 times more likely [0 fact: harmful 

traditional practices than women in urban area. I\nd women who had willingness LO 

discontinue the practices were 0.285 times more likely to face harmful I raditional 

practices d1an women who hadn 't willingness to continue the practice. 
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CHAPTER FIVE 

CONCLUSION AND RECOMMENDATION 

5.1 Conclusion 

This study is an attempt to ex amine the correlates of harmful u'adilional 

practices on women in Ethiopia, Several factors have been considered in th e 

study. Multiple logistic and probit regression analysis are employed to identify 

the most important correlates to h armful traditional practices on I '~ I hiopian 

women and estimating the variables used in the model. [-fowe,'cr; some 

variables such as frequen cy of reading, frequency of watching TV, frecluency of 

listening radio and knowledge on harmful traditional practices arc dropped 

from the inclusion in the model because of their insignificant relation to 

harmful traditional practices. 

The result of analysis indicates that age, region, educational level, religion, 

ethnicity, place of residence, wealth index, and attitude on harmful tradilional 

practices have significant effect on harmful traditional practices. 
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From the regress ion analysis, the result showed that uneducated women were 

2.143 times more W<ely to face harmful traditional practices than higher 

educated women. Furthermore, the analysis indicated that Muslim women were 

1.614 times more Likely to face ha.rmful traditional practices than Chri'lian. 

More over the result showed that Women who reside to SomaLie were 6.099 

times more likely to face harmful traditional practices than women in , \ddi s 

Ababa. Similarly, the result of the analysis showed that women who hm'c 

awareness on harmful traditional practices were less Likely to face the problem. 

Like wise, women who reside in rural areas were 1.250 times more likely i() face 

harmful traditional practices than women in urban area. 

Model adelluaey diagnostic tests showed that there were no outliers and 

influential values. In order to decrease the practice, strategies should be 

designed in a way that it would focus on and address correlates as wel l as mher 

factors that are useful to miturnize d1e problem. 
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5.2 Recommendation 

Harmful traditional practices have a serious impact on women health. To 

decrease these practices, it is recommended that: 

1. Since women's education is important in reducing the practice of 

harmful traditional practices, special strategy has to be ,el to 

Improve tile educational status of women and gender i"ucs. 

2. To eradicate tlli s practice, strategies and policies has 1.0 be se t to 

increase tile continuous awareness of women on harmful 

traditional practices. 

3. To reduce tile problem some better attentions by rhe 

Governmental and Non- Governmental Organizations has to be 

given to women who reside in Soma lie and rural areas. 

4. To alleviate tile problem on harmful traditional practices, all the 

concerned bodies have to put all tlleir efforts to bring changes on 

religious outlooks wi til in this regard. 

5. This study used me data from the Etlliopian Central Statistical 

Agency DHS survey conducted in 2005 on which some harmful 

traditional practices and important exogenous variables arc nOl 

included in tile survey. J-lence, we further recommended similar 

studies witll additional harmful traditional praCllces and 
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exogenous variables to provide complete and useful insig hl lo r 

formulating appropriate policies. 
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APPENDIX 
LOGISTIC REGRESSION OUT PUT 

Variables in the Equation 

B S.E. Wald df Sig . Exp(B) 950% C.Lfor EXP[El) 

~ower~T Upper 

Step 
1(a) 

Ethnicity 1398.888 6 .000 I 
Ethnicity( 1) 2.310 .230 100.587 1 .000 10.078 6.416 15.829 

Ethnicity(2) 1.301 .133 95.712 1 .000 
3.

672
1 

2 830 4765 

Ethnicity(3) 1.331 .072 337.060 1 .000 3784 3.283 4.362 

Ethnicity(4) 3.356 .358 88.081 1 .000 28.670 14.225

1 

57781 

Ethnicity(5) -1 .534 .070 476.050 1 .000 .216 .188 .248 

Ethnicity(6) .085 .066 1.673 1 .196 1 089 
.
957

1 

1 238 

Constant 1.057 .037 833.205 1 .000 2.878 

Step Ethnicity 1313.217 
2(b) 

6 .000 I 
Ethnicity(1 ) 1.590 .235 45.906 1 .000 4.902 

3.
095

1 
7.765 

Ethnicity(2) 1.431 .134 114.418 1 .000 4.183 3.218 5.436 

Ethnicity(3) 1.297 .073 312.470 1 .000 3.658 3.168 4.224 

Ethnicity(4) 2.81 1 .359 61 .197 1 .000 16.635 8224 33.645 

Ethnicity(5) -1.617 .074 482.726 1 .000 .198 172 .229 

Ethnicity(6) .015 .067 .048 1 .827 101 5 .890 1.158 

Attitude 370.795 2 .000 

Attitude( 1) -1.439 .075 368.310 1 .000 .237 I 275 .205 I 
Attitude(2) -1.043 .127 67.856 1 .000 .352 .2/0 452 

Constant 2.244 .076 860.789 1 .000 9.428 

1.041 I Step AGE .046 .003 254.467 1 .000 1.047 1.053 
3(c) 

Ethnicity 1363.126 6 .000 

Ethnicity(1 ) 1.588 .236 45.444 1 .000 4.894 3.084 I 7765 

Ethnicity(2) 1.505 .135 124.519 1 .000 4.503 3.457 5865 

Ethnicity(3) 1.351 .074 331.493 1 .000 3.863 3.340 4.468 

Ethnicity(4) 2.827 .360 61.677 1 .000 16.899 8.345 I 34221 

Ethnicity(5) -1 .710 .076 509.549 1 .000 .181 .156 .210 

Ethnicity(6) .037 .068 .297 1 .586 1.038 .908 I 1.186 

Attitude 331.085 2 .000 I 
Attitude(1 ) -1.382 .076 330.510 1 .000 .251 

.
216

1 

.291 

Attitude(2) -1.080 .127 71.839 1 .000 .340 .265 436 

Constant .964 .108 79.201 1 .000 2.623 

Step AGE .045 .003 243.678 
4(d) 

1 .000 1.046 1.041 1052 

Region 258.086 10 .000 

Region(1 ) -.314 .149 4.420 1 .036 .731 .545 979 

Region(2) 1.134 .233 23.660 1 .000 3.108 1.968 1 4.907 

Region(3) .473 .087 29.788 1 .000 1.605 1.354 1.902 

Region(4) .873 .105 68.797 1 .000 2.393 I 1 947 2941 
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Region(5) 

Region(6) 

Region(7) 

Region(8) 

Region(9) 

Region(10) 

Ethnicity 

Ethnicity(l ) 

Ethnicity(2) 

Ethnicity(3) 

Ethnicity(4) 

Ethnicity(5) 

Ethnicity(6) 

Attitude 

Attitude(l) 

Attitude(2) 

Constant 

Step AGE 
5(e) 

EDUCATION 

EDUCATION(l ) 

EDUCATION(2) 

EDUCATlON(3) 

Region 

Region(1 ) 

Region(2) 

Rcgion(3) 

Region(4) 

Region(5) 

Region(6) 

Region(7) 

Region(8) 

Region(9) 

Region(10) 

Ethnicity 

Ethnicity( 1) 

Ethnicity(2) 

Ethnicity(3) 

Ethnicity(4) 

Ethnicity(5) 

Ethnicity(6) 

Attitude 

Attitude(l ) 

Attitude(2) 

Constant 

Step AGE 
6(1) 

EDUCATION 

2.011 

.989 

1.012 

.259 

1.048 

1.543 

.969 

1.582 

1.078 

1.504 

-1.017 

-.317 

-1.378 

-1 .053 

.466 

.043 

833 

.714 

.290 

-.622 

.961 

.188 

.669 

1.878 

.757 

.784 

.031 

1.048 

1.487 

.789 

1.515 

.975 

1.327 

-.985 

-.385 

-1.264 

-1 .076 

.026 

.043 

.523 

.131 

.120 

.145 

.124 

.147 

.323 

.142 

.091 

.490 

.140 

.102 

.079 

.130 

.125 

.003 

.135 

.136 

.131 

.155 

.235 

.094 

.108 

.518 

.135 

.122 

.148 

.125 

.148 

.325 

.143 

.092 

.487 

.141 

.102 

.081 

.130 

.174 

.003 

14.790 

56.877 

71.409 

3.191 

71.739 

110.949 

389.698 

9.017 

124.047 

139.493 

9.408 

52.640 

9.672 

305.014 

304.801 

65.753 

13.954 

188.063 

71 .706 

38.049 

27.489 

4.885 

246.212 

16.014 

16.711 

3.984 

38.266 

13.130 

31.620 

41.107 

.043 

70.479 

101.504 

347.060 

5.898 

112.928 

111.745 

7.444 

48.525 

14.173 

245.051 

243.918 

68.366 

.022 

191 .51 7 

62.606 
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6 

1 

2 

3 

1 

10 

6 

2 

3 

.000 

.000 

.000 

.074 

.000 

.000 

.000 

.003 

.000 

.000 

.002 

.000 

.002 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.027 

.000 

.000 

.000 

.046 

.000 

.000 

.000 

.000 

.835 

.000 

.000 

.000 

.015 

.000 

.000 

.006 

.000 

.000 

.000 

.000 

.000 

.883 

.000 

.000 

7.471 

2.689 

2.751 

1.296 

2.851 

4.681 

2.634 

4.866 

2.938 

4.501 

.362 

.728 

.252 

.349 

1.594 

1043 

2.301 I 

2.042 

1.336 

.537 

2.613 

1.207 

1.953 

6.541 

2 131 

2.190 I 
1 031 

2.851 

4.4 24 

2201 

4 550 

2652 

3772 

373 

681 

.282 

.341 

1.026 

1.044 

2.681 

2.
079

1 

2.175 

.975 

2.238 

3.512 

1.400 

3683 

2.457 

1.721 I 
.275 

.596 

.216 

.270 

1.037 

1.766 

1564 

1033
1 

.396
1 1.649 

1.003 1 

1.580 

2.368 

1637 

1.723 

.772 

2.233 

3. 313 1 

1.
164

1 
3.441 

2.213 

1.453 

.283 1 

.557 

.241 1 

.264 

1038 1 

20822 

3.477 

3.478 

1.722 

3.634 

6.238 

4956 

6.428 

3514 

11 .771 

476 

889 

.294 

.450 

1 050 

2.998 

2.667 

1.728 

728 

4 142 

1.4,,, 

2.415 

18.063 

2 774 

2.783 

1 377 

3.641 

5.908 

4.160 

6.016 

3.177 

9787 

493 

.832 

331 

440 

1.050 



EDUCATION(1 ) 

EDUCATION(2) 

EDUCATION(3) 

Region 

Region(1) 

Region(2) 

Region(3) 

Region(4) 

Region(5) 

Region(6) 

Region(7) 

Region(8) 

Region(9) 

Region(10) 

Religion 

Religion(1 ) 

Rel igion(2) 

Ethnicity 

Ethnicity(1) 

Ethnicity(2) 

Ethnicity(3) 

Ethnicity(4) 

Ethnicity(5) 

Ethnicity(6) 

Attitude 

Attitude(1) 

Attitude(2) 

Constant 

Step AGE 
7(g) 

EDUCATION 

EDUCATION(1) 

EDUCATION(2) 

EDUCATION (3) 

WEALTH 
INDEX 
WEALTH 
INDEX(1) 
WEALTH 
INDEX(2) 
WEALTH 
INDEX(3) 
WEALTH 
INDEX(4) 
Region 

Region(1) 

Region(2) 

Region(3) 

Region(4) 

Region(5) 

.791 

.687 

.288 

-.623 

.785 

.141 

.621 

1.772 

.627 

.807 

.013 

.904 

1.394 

.469 

-.328 

.535 

1.367 

.878 

.990 

-. 975 

-.414 

-1.247 

-1 .071 

.012 

.043 

.790 

.672 

.288 

-.210 

-.022 

.140 

.124 

-.584 

.778 

.114 

.601 

1.843 

.135 

.136 

.131 

.155 

.237 

.095 

.108 

.522 

.137 

.123 

.148 

.127 

.149 

.081 

.251 

.328 

.145 

.093 

.493 

.141 

.104 

.081 

.131 

.174 

.003 

.139 

.137 

.131 

.106 

.101 

.099 

.098 

.163 

.238 

.103 

.113 

.528 

34.304 

25.526 

4.858 

212.224 

16.064 

10.954 

2.230 

32.838 

11.521 

21.047 

42.876 

.008 

50.484 

87.890 

36.897 

33.915 

1.698 

285.278 

2.658 

89.227 

88.300 

4.040 

47.568 

15.906 

236.765 

235.448 

67.330 

.005 

192.203 

53.842 

32.529 

24.11 7 

4.845 

13.395 

3.899 

.045 

2.019 

1.599 

201.546 

12.841 

10.698 

1.228 

28.440 

12.181 

71 

10 

2 

1 

1 

6 

1 

1 

1 

2 

3 

4 

10 

.000 

.000 

.028 

.000 

.000 

.001 

.135 

.000 

.001 

.000 

.000 

.928 

.000 

.000 

.000 

.000 

.193 

.000 

.103 

.000 

.000 

.044 

.000 

.000 

.000 

.000 

.000 

.944 

.000 

.000 

.000 

000 

.028 

.009 

.048 

.832 

.155 

.206 

.000 

000 

.001 

.268 

.000 

.000 

2.2
06

1 
1.988 

1.334 

536 

2.192 

1.152 

1.860 

5.881 

1.872 

2.241 

1.014 

2.469 

4.030 

1.598 

.721 

1.708 

3.923 

2.405 

2.691 

377 

661 , 

.287 

.343 

1 012 

1.044 

2.204 

1 959 

1 334 

.811 

979 

1.151 

1.132 

558 

2.177 I 

1.121 

1.824 

6.317 

1.693 

1.523 

1.032 

.396 

1377 I 
.957 

1.504 

2.114 

1.432 

1.760 

.758 1 

1.924 

3011 I 

1.365 

440 I 

.
897

1 2. 954 

2. 003 I 

1025 I 
286 

540 

.245 , 

.265 

I 
1038 I 

1.680 I 
1.498 

1.032 

658 I 

.802 

948 

.934 

405 

1.366 

916 

1 462 

2.244 

2875 

2.594 

1 724 

727 

3.488 

1 386 

2.300 

16.360 

2.447 

2.853 

1356 

3.168 

5.393 

1.871 

1 180 

3.252 

5.210 

2888 

7.068 

498 

.810 

.337 

442 

1.050 

2.892 

2.561 

1 723 

.998 

1 194 

1.396 

1.371 

.768 

3.470 

1 371 

2275 

17 784 



Region(6) 

Region(7) 

Region(8) 

Region(9) 

Region(10) 

Religion 

Religion(1 ) 

Religion(2) 

Ethnicity 

Ethnicity(1 ) 

Ethnicity(2) 

Ethnicity(3) 

Ethnicity(4) 

Ethnicity(5) 

Ethnicity(6) 

Attitude 

Attitude( 1 ) 

Attitude(2) 

Constant 

Step AGE 
8(h) 

EDUCATION 

EDUCATION(1) 

EDUCATION(2) 

EDUCATION(3) 

WEALTH 
INDEX 
WEALTH 
INDEX(1) 
WEALTH 
INDEX(2) 
WEALTH 
INDEX(3) 
WEALTH 
INDEX(4) 
Region 

Region(1 ) 

Region(2) 

Region(3) 

Region(4) 

Region(5) 

Region(6) 

Region(7) 

Region(8) 

Region(9) 

Region(10) 

Religion 

Religion(1 ) 

Religion(2) 

Ethnicity 

.581 

.753 

.003 

.891 

1.392 

.483 

-.269 

.687 

1.364 

.874 

1.008 

-.988 

-.397 

-1 .260 

-1060 

.023 

.043 

.762 

.651 

.295 

-.338 

-.148 

.016 

.006 

-.656 

.760 

.041 

.545 

1.808 

.520 

.684 

- 060 

.880 

1.388 

.479 

-.267 

.140 

.128 

.151 

.127 

.149 

.081 

.253 

.335 

.145 

.094 

.497 

.141 

.104 

.082 

.131 

.174 

.003 

.139 

.137 

.131 

.124 

.119 

.11 6 

.114 

.167 

.238 

.109 

.116 

.525 

.143 

.132 

.154 

.127 

.149 

.081 

.253 

17.091 

34.846 

.000 

48.911 

87.606 

37.817 

35.401 

1.128 

284.321 

4.191 

88.850 

87. 11 3 

4.113 

48.873 

14.484 

238.048 

236.906 

65.369 

.018 

193.703 

46.372 

30.007 

22.510 

5. 094 

14.454 

7.464 

1.546 

.020 

.003 

202.850 

15.508 

10.226 

.141 

22 .149 

11 .847 

13.155 

27.043 

.152 

47.629 

87 .158 

37.134 

34.753 

1.114 

280.508 

72 

1 

2 

6 

2 

3 

4 

10 

2 

1 

6 

.000 

.000 

.985 

.000 

.000 

.000 

.000 

.288 

.000 

.04 1 

000 

.000 

.043 

.000 

.000 

.000 

.000 

.000 

.893 

.000 

.000 

.000 

.000 

.024 

.006 

.006 

.214 

.888 

.958 

.000 

.000 

.001 

.707 

.000 

.001 

.000 

.000 

.697 

.000 

.000 

.000 

.000 

.291 

.000 

1 787 

2.124 

1.003 

2.437 

4.022 

1.621 

.
764

1 

1.987
1 

3.913 

2.397 

2.740 

.372 

.672 

.284 

.346 

1.024 

1.044 

2.143 

1.917 

1.343 

713 

.862
1 

1.016 

1.006 

.519 

2.139 

1.042 

1.725 

6.099 

1.683 

1.982 

.942 

2.410 

4.006 

1.61 4 

.766 

1.357 

1.654 

.746 

1.899 

3005 

1 382 

466 

1.030 

2.947 

1.995 

1.034 

.282 

.548 

.242 

.268 I 

1.038 

1.631 1 

1465 I 

1.040 

.559 

.682 I 

809 

I 

.805
1 

.375 

1.342 

.842 

1.374 

2.178

1 
1.270 

1.532 

.697 

1 877 

2.993 I 

1.376
1 

.466 

2.354 

2727 

1.348 

3.128 

5.382 

1900 

1.255 

3.835 

5 197 

2.879 

7.259 

.491 

.825 

.333 

448 

1 051 

2.815 

2.508 

1.736 

.909 

1.089 

1.277 

1.258 

.719 

3.409 

1.289 

2.164 

17078 

2.229 

2566 

1.273 

3095 

5.360 

1.892 

1.257 



Ethnicity(1 ) .641 .336 
Ethnicity(2) 1.364 .145 
Ethnicity(3) .855 .094 
Ethnicity(4) 1.010 .494 
Ethnicity(5) -. 982 .141 
Ethnicity(6) -.412 .105 
Attitude 

Attitude(1 ) -1.255 .082 
Attitude(2) -1 .062 .131 
RESIDENCE(1) .223 .108 
Constant .019 .174 

a Vanable(s) entered on step 1: Ethnlclty. 
b Variable(s) entered on step 2: Attitude. 
c Variable(s) entered on step 3: AGE . 
d Variable(s) entered on step 4: Region. 

3.639 

88.840 

82.584 

4.174 

48.278 

15.541 

235.974 

234 .710 

65.631 

4.271 

.012 

e Variable(s) entered on step 5: EDUCATION. 
f Variable(s} entered on step 6: Religion. 
g Variable(s) entered on step 7: WEALTH INDEX. 
h Variable(s) entered on step 8: RESIDENCE. 

Iteration Histo ry(a,b,c) 

-2 Log 
Iteration likelihood 
Step 0 1 12603.728 

2 12543.841 
3 12543.724 
4 12543.724 

a Constant IS Included In the model. 
b Initial-2 Log Likelihood: 12543.724 

Coefficients 

Constant 

1.169 

1.331 

1.339 

1.339 

1 .056 1.898 

1 .000 3.911 

1 .000 2.351 

1 .041 2.745 

1 .000 .375 

1 .000 .662 

2 .000 

1 .000 285 

1 .000 .346 

1 .039 1.250 

1 .914 1.019 

c Estimation terminated at iteration number 4 because parameter estimates changed by less than .001. 

Model Summary 

Cox & 
-2 Log Snell R Nagelkerke R 

Steo likelihood Souare Souare 
1 10686.173(a) .140 .219 
2 10225.136(a) .172 .269 
3 9950.387(a) .190 .298 
4 9678.101(a) .208 .325 
5 9606.659(a) .213 .332 
6 9568.419(a) .215 .336 
7 9555.097(a) .216 .338 
8 9550.805(a) .216 .338 

a Estimation terminated at Iteration number 7 because parameter estimates changed by less than ,001 
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Classification TablEi' 

Predicted 

Harmful Percentage 
Observed No Yes Correct 

Step 1 Harmful No 725 1825 28.4 

Yes 450 9275 95.4 

Overall Percentage 81 .5 

Step 2 Harmfu l No 665 1885 26.1 

Yes 283 9442 97 .1 

Overall Percentage 82 .3 

Step 3 Harmful No 621 1929 24.4 

Yes 273 9452 972 

Overall Percentage 82 .1 

Step 4 Harmful No 851 1699 33.4 

Yes 407 9318 95.8 

Overall Percentage 82 .8 

Step 5 Harmful No 854 1696 33.5 

Yes 385 9340 96.0 

Overall Percentage 83.0 

Step 6 Harmful No 863 1687 338 

Yes 377 9348 96.1 

Overall Percentage 83 2 

Step 7 Harmful No 867 1683 34 .0 
Yes 383 9342 96.1 

Overall Percentage 83.2 

Step 8 Harmful No 858 1692 33.6 

Yes 380 9345 96.1 

Overall Percentage 83.1 

a. The cut value IS .500 

Hosmer and Lemeshow Test 

Step Chi-square df Sig. 
1 .000 2 1.000 
2 8.491 5 .131 
3 30.503 8 .000 
4 37.015 8 .000 
5 16.958 8 .031 
6 13.889 8 .085 
7 7.626 8 .471 
8 14.576 8 .068 
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Contingency Table for Hosmer and Lemes how Test 

Harmful = No Harmful = Yes 

Observed Expected Observed Exoected Total 

Step 1 1 1840 1840.000 4343 4343.000 6183 

2 399 399.000 1395 1395.000 1794 

3 51 51 .000 218 218.000 269 

4 290 290.000 4082 4082 .000 4372 

Step 2 1 97 92.332 120 124.668 217 

2 1566 1564.138 3007 3008.862 4573 

3 354 366.507 1063 1050.493 1417 

4 228 240.096 1454 1441.904 1682 

5 225 212.788 1928 1940.212 2153 

6 58 43.948 519 533.052 577 

7 52 60.192 1947 1938.808 1999 

Step 3 1 585 577.986 735 742.014 1320 

2 432 474 .506 809 766.494 1241 

3 480 421.878 814 872.122 1294 

4 310 332.418 926 903.582 1236 

5 242 262 .423 1017 996.577 1259 

6 204 190.536 1079 1092.464 1283 

7 164 139.487 1083 1107.513 1247 

8 83 94 .814 1140 1128.186 1223 

9 52 58.081 1263 1256.919 1315 

10 28 27 .871 1172 1172.129 1200 

Step 4 1 526 594 .645 742 673.355 1268 

2 524 474 .747 742 791.253 1266 

3 429 406.476 835 857.524 1264 

4 347 335.553 917 928.447 1264 

5 225 259.623 1035 1000.377 1260 

6 215 191 .315 1052 1075.685 1267 

7 150 139.164 1110 1120.836 1260 

8 90 96.150 1173 1166.850 1263 

9 48 54.146 1212 1205.854 1260 

10 26 28. 180 1220 1217.820 1246 

Step 5 1 592 626.845 667 632.155 1259 

2 488 483.805 780 784.195 1268 

3 417 392 .083 831 855.917 1248 

4 330 326.995 933 936.005 1263 

5 240 255.551 1030 1014.449 1270 

6 209 183.594 1039 1064.406 1248 

7 152 136.002 1115 1130.998 1267 

8 79 91 .787 1185 1172.213 1264 

9 48 53.901 1209 1203.099 1257 

10 25 29.438 1249 1244.562 1274 

Step 6 1 622 638 .053 641 624.947 1263 
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2 482 484.676 779 776.324 1261 

3 428 396.696 832 863.304 1260 

4 302 326.234 960 935.766 1262 

5 261 251 .306 1001 1010.694 1262 

6 192 183.220 1068 1076.780 1260 

7 145 130.473 1121 1135.527 1266 

8 69 86.724 1193 1175.276 1262 

9 54 54.475 1209 1208.525 1263 

10 25 28.144 1234 1230.856 1259 

Step 7 1 634 642.663 629 620.337 1263 

2 493 486.066 769 775.934 1262 

3 403 397.711 862 867.289 1265 

4 312 322.577 950 939.423 1262 

5 256 250.022 1006 1011 .978 1262 

6 185 182.906 1077 1079.094 1262 

7 148 129.593 1114 1132.407 1262 

8 70 86 002 11 92 1175.998 1262 

9 54 54.400 1208 1207.600 1262 

10 25 28.059 1231 1227.941 1256 

Step 8 1 631 643.266 631 618.734 1262 

2 487 487.483 774 773.517 1261 

3 417 398.907 845 863093 1262 

4 315 321.819 948 941 .181 1263 

5 243 250.275 1023 1015.725 1266 

6 181 182.533 1082 1080.467 1263 

7 161 129.292 1101 1132.708 1262 

8 69 85.023 11 93 1176.977 1262 

9 52 53.913 1210 1208.087 1262 

10 24 27.489 1231 1227.511 1255 
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Scatter Plot for Age 
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Results of diagnostic tests for outliers and influential values 

Minimum Maximum 

Normalized Residuals -2.13.5 1.49841 

Cook's Influence 0.00001 0.0112 
Statistics 

DFBETA for Cons tant -0.00692 0.00799 

DFBETA for Age -0.00016 0.00008 

DFBETAfor Region -0.00042 0.00045 

DFBETA for Educational -0.00045 0.00253 
level 

DFBETAfor Religion -0.00171 0.00058 

DFBETA for Ethnicity -0.00004 0.00004 

DFBETA Place of -0.00427 0.00296 
residence 
DFBETA for Wealth -0.00128 0.00118 
Index 
DFBETA for attitude on -0.00161 0.0014 
harm.trod.practices 
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