Appendix C.	Estimates of Sampling Errors

The sample of respondents selected in the Survey name Multiple Indicator Cluster Survey is only one of the samples that could have been selected from the same population, using the same design and size. Each of these samples would yield results that differ somewhat from the results of the actual sample selected. Sampling errors are a measure of the variability between the estimates from all possible samples. The extent of variability is not known exactly, but can be estimated statistically from the survey data.

The following sampling error measures are presented in this appendix for each of the selected indicators:

· Standard error (se): Standard error is the square root of the variance of the estimate. For survey indicators that are means, proportions or ratios, the Taylor series linearization method is used for the estimation of standard errors. For more complex statistics, such as fertility and mortality rates, the Jackknife repeated replication method is used for standard error estimation.
· Coefficient of variation (se/r) is the ratio of the standard error to the value (r) of the indicator, and is a measure of the relative sampling error.
· Design effect (deff) is the ratio of the actual variance of an indicator, under the sampling method used in the survey, to the variance calculated under the assumption of simple random sampling based on the same sample size. The square root of the design effect (deft) is used to show the efficiency of the sample design in relation to the precision. A deft value of 1.0 indicates that the sample design of the survey is as efficient as a simple random sample for a particular indicator, while a deft value above 1.0 indicates an increase in the standard error due to the use of a more complex sample design.
· Confidence limits are calculated to show the interval within which the true value for the population can be reasonably assumed to fall, with a specified level of confidence. For any given statistic calculated from the survey, the value of that statistic will fall within a range of plus or minus two times the standard error (r + 2.se or r – 2.se) of the statistic in 95 percent of all possible samples of identical size and design.

For the calculation of sampling errors from MICS data, programs developed in CSPro Version 5.0, SPSS Version 21 Complex Samples module and CMRJack[footnoteRef:1] have been used. [1:  CMRJack is a software developed by FAFO, an independent and multidisciplinary research foundation. CMRJack produces mortality estimates and standard errors for surveys with complete birth histories or summary birth histories. See http://www.fafo.no/ais/child_mortality/index.html] 


The results are shown in the tables that follow. In addition to the sampling error measures described above, the tables also include weighted and unweighted counts of denominators for each indicator.  Given the use of normalized weights, by comparing the weighted and unweighted counts it is possible to determine whether a particular domain has been under-sampled or over-sampled compared to the average sampling rate.  If the weighted count is smaller than the unweighted count, this means that the particular domain had been over-sampled.  As explained later in the footnote of Table SE.1, there is an exception in the case of indicators 4.1 and 4.3, for which the unweighted count represents the number of sample households, and the weighted counts reflect the total population.

Sampling errors are calculated for indicators of primary interest, for the national level, for urban and rural areas, and for all regions. Three of the selected indicators are based on households members, 12 are based on women, 3 are based on men, and 4 are based on children under 5. Table SE.1 shows the list of indicators for which sampling errors are calculated, including the base population (denominator) for each indicator. Tables SE.2 to SE.10 show the calculated sampling errors for selected domains.

	
Table SE.1: Indicators selected for sampling error calculations

	[bookmark: _GoBack]List of indicators selected for sampling error calculations, and base populations (denominators) for each indicator, Survey name, Year 

	MICS5 Indicator 
	
	Base Population

	Household members

	4.1
	Use of improved drinking water sources
	
	All household membersa

	4.3
	Use of improved sanitation
	
	All household membersa

	7.4
	Primary school net attendance ratio (adjusted)
	
	Children of primary school age

	Women

	1.2
	Infant mortality rate
	
	Children of interviewed women exposed to the risk of mortality during the first year of life

	1.5
	Under five mortality rate
	
	Children of interviewed women exposed to the risk of mortality during the first five years of life

	5.1
	Adolescent birth rate
	
	Women years of exposure to childbirth during ages 15-19 years

	5.3
	Contraceptive prevalence rate
	
	Women age 15-49 years who are currently married or in union

	5.4
	Unmet need
	
	Women age 15-49 years who are currently married or in union

	5.5a
	Antenatal care coverage (1+ times, skilled provider)
	
	Women age 15-49 years with a live birth in the last 2 years

	5.5b
	Antenatal care coverage (4+ times, any provider)
	
	Women age 15-49 years with a live birth in the last 2 years

	5.7
	Skilled attendant at delivery
	
	Women age 15-49 years with a live birth in the last 2 years

	5.13
	Maternal mortality ratio
	
	Women age 15-49 years

	7.1
	Literacy rate (young women)
	
	Women age 15-24 years

	9.1
	Knowledge about HIV prevention (young women)
	
	Women age 15-24 years

	9.15
	Condom use with non-regular partners
	
	Women age 15-24 years who had a non-marital, non-cohabiting partner in the last 12 months

	Men

	7.1
	Literacy rate (young men)
	
	Men age 15-24 years

	9.1
	Knowledge about HIV prevention (young men)
	
	Men age 15-24 years

	9.15
	Condom use with non-regular partners
	
	Men age 15-24 years who had a non-marital, non-cohabiting partner in the last 12 months

	Under-5s

	2.1a
	Underweight prevalence (moderate and severe)
	
	Children under age 5 years

	2.1b
	Underweight prevalence (severe)
	
	Children under age 5 years

	3.18
	Children under age 5 who slept under an ITN
	
	Children under age 5 years who spent the previous night in the household

	3.22
	Anti-malarial treatment of children under age 5
	
	Children under age 5 years with fever in the last 2 weeks

	a To calculate the weighted results of MICS Indicators 4.1 and 4.3, the household weight is multiplied by the number of household members in each household. Therefore the unweighted base population presented in the SE tables reflect the unweighted number of households, whereas the weighted numbers reflect the household population. If calculated and included in the list, a similar note should be added for indicators that apply a similar weighting approach (e.g. Child Discipline or Child Labour)
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