Appendix C.	Estimates of Sampling Errors

The sample of respondents selected in the Palestinian 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 replications 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, rural and camps areas and for the West Bank and Gaza Strip. Three of the selected indicators are based on households members, 10 are based on women, and 2 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.7 show the calculated sampling errors for selected domains.

	
Table SE.1: Indicators selected for sampling error calculations

	List of indicators selected for sampling error calculations, and base populations (denominators) for each indicator, Palestine, 2014

	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
	Basic school net attendance ratio (adjusted)
	
	Children of Basic school age (6-16 years)

	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 

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

	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

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

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

	Under-5s

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

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

	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. 



















200

	Table SE.2: Sampling errors: Total sample

	Standard errors, coefficients of variation, design effects (deff), square root of design effects (deft), and confidence intervals for selected indicators, Palestine, 2014

	 
	MICS Indicator
	MDG Indicator
	Value (r)
	Standard error (se)
	Coefficient of variation (se/r)
	Design effect (deff)
	Square root of design effect (deft)
	Weighted count
	Unweighted count
	Confidence limits

	
	
	
	
	
	
	
	
	
	
	Lower bound
r - 2se
	Upper bound
r + 2se

	Household members
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Use of improved drinking water sources
	4.1
	7.8
	0.6152
	0.00619
	0.010
	1.648
	1.284
	10182
	10182
	0.603
	0.628

	Use of improved sanitation
	4.3
	7.9
	0.9865
	0.00127
	0.001
	1.238
	1.113
	10182
	10182
	0.984
	0.989

	Basic school net attendance ratio (adjusted)
	7.4
	2.1
	0.9680
	0.00274
	0.003
	0.879
	0.938
	13752
	13700
	0.859
	0.870

	Women
	
	
	
	
	
	
	
	
	
	
	

	    Infant mortality rate
	1.2
	4.2
	18.2371
	1.74228
	0.096
	-
	-
	-
	-
	14.753
	21.722

	    Under five mortality rate
	1.5
	4.1
	21.7306
	1.86523
	0.086
	-
	-
	-
	-
	18.000
	25.461

	Adolescent birth rate
	5.1
	5.4
	48.3988
	3.00414
	0.062
	-
	-
	-
	-
	42.391
	54.407

	Contraceptive prevalence rate
	5.3
	5.3
	0.5719
	0.00454
	0.013
	1.226
	1.107
	13367
	13367
	0.331
	0.349

	Unmet need
	5.4
	5.6
	0.1088
	0.00215
	0.057
	1.014
	1.007
	7960
	7900
	0.033
	0.042

	Antenatal care coverage (1+ times, skilled provider)
	5.5a
	5.5
	0.9940
	0.00415
	0.019
	1.349
	1.161
	13367
	13367
	0.210
	0.227

	Antenatal care coverage (4+ times, any provider)
	5.5b
	5.5
	0.9551
	0.00401
	0.019
	1.293
	1.137
	13367
	13367
	0.203
	0.219

	Skilled attendant at delivery
	5.7
	5.2
	0.9957
	0.00415
	0.019
	1.348
	1.161
	13367
	13367
	0.211
	0.227

	Literacy rate (young women)
	7.1
	2.3
	0.9716
	0.00697
	0.011
	1.211
	1.100
	5860
	5873
	0.606
	0.634

	Knowledge about HIV prevention (young women)
	9.1
	6.3
	0.0623
	0.00345
	0.055
	1.199
	1.095
	5860
	5873
	0.055
	0.069

	Under-5s
	
	
	
	
	
	
	
	
	
	
	

	Underweight prevalence (moderate and severe)
	2.1a
	1.8
	0.0138
	0.00142
	0.103
	1.074
	1.036
	7222
	7209
	0.011
	0.017

	Underweight prevalence (severe)
	2.1b
	1.8
	0.0023
	0.00059
	0.255
	1.082
	1.040
	7222
	7209
	0.001
	0.003


-








	Table SE.3: Sampling errors: West Bank

	Standard errors, coefficients of variation, design effects (deff), square root of design effects (deft), and confidence intervals for selected indicators, Palestine, 2014

	 
	MICS Indicator
	MDG Indicator
	Value (r)
	Standard error (se)
	Coefficient of variation (se/r)
	Design effect (deff)
	Square root of design effect (deft)
	Weighted count
	Unweighted count
	Confidence limits

	
	
	
	
	
	
	
	
	
	
	Lower bound
r - 2se
	Upper bound
r + 2se

	Household members
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Use of improved drinking water sources
	4.1
	7.8
	0.9685
	0.00403
	0.004
	3.553
	1.885
	6385
	6687
	0.960
	0.977

	Use of improved sanitation
	4.3
	7.9
	0.9885
	0.00145
	0.001
	1.235
	1.112
	6385
	6687
	0.986
	0.991

	Basic school net attendance ratio (adjusted)
	7.4
	2.1
	0.8583
	0.00351
	0.004
	0.857
	0.926
	8067
	8479
	0.851
	0.865

	Women
	
	
	
	
	
	
	
	
	
	
	

	    Infant mortality rate
	1.2
	4.2
	17.0583
	2.06001
	0.121
	-
	-
	-
	-
	12.938
	21.178

	    Under five mortality rate
	1.5
	4.1
	20.0488
	2.27394
	0.113
	-
	-
	-
	-
	15.501
	24.597

	Adolescent birth rate
	5.1
	5.4
	35.1545
	3.03355
	0.086
	-
	-
	-
	-
	29.087
	41.222

	Contraceptive prevalence rate
	5.3
	5.3
	0.3526
	0.00550
	0.016
	1.115
	1.056
	8032
	8429
	0.342
	0.364

	Unmet need
	5.4
	5.6
	0.0340
	0.00260
	0.077
	1.016
	1.008
	4741
	4928
	0.029
	0.039

	Antenatal care coverage (1+ times, skilled provider)
	5.5a
	5.5
	0.1991
	0.00445
	0.022
	1.049
	1.024
	8032
	8429
	0.190
	0.208

	Antenatal care coverage (4+ times, any provider)
	5.5b
	5.5
	0.1932
	0.00429
	0.022
	0.996
	0.998
	8032
	8429
	0.185
	0.202

	Skilled attendant at delivery
	5.7
	5.2
	0.1996
	0.00443
	0.022
	1.037
	1.018
	8032
	8429
	0.191
	0.208

	Literacy rate (young women)
	7.1
	2.3
	0.6051
	0.00867
	0.014
	1.125
	1.061
	3377
	3576
	0.588
	0.622

	Knowledge about HIV prevention (young women)
	9.1
	6.3
	0.0818
	0.00511
	0.062
	1.241
	1.114
	3377
	3576
	0.072
	0.092

	Under-5s
	
	
	
	
	
	
	
	
	
	
	

	Underweight prevalence (moderate and severe)
	2.1a
	1.8
	0.0145
	0.00192
	0.132
	1.015
	1.007
	3729
	3958
	0.011
	0.018

	Underweight prevalence (severe)
	2.1b
	1.8
	0.0027
	0.00090
	0.326
	1.161
	1.077
	3729
	3958
	0.001
	0.005











	Table SE.4: Sampling errors: Gaza Strip

	Standard errors, coefficients of variation, design effects (deff), square root of design effects (deft), and confidence intervals for selected indicators, Palestine, 2014

	 
	MICS Indicator
	MDG Indicator
	Value (r)
	Standard error (se)
	Coefficient of variation (se/r)
	Design effect (deff)
	Square root of design effect (deft)
	Weighted count
	Unweighted count
	Confidence limits

	
	
	
	
	
	
	
	
	
	
	Lower bound
r - 2se
	Upper bound
r + 2se

	Household members
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Use of improved drinking water sources
	4.1
	7.8
	0.1040
	0.00773
	0.074
	2.240
	1.497
	3797
	3495
	0.089
	0.119

	Use of improved sanitation
	4.3
	7.9
	0.9836
	0.00230
	0.002
	1.148
	1.071
	3797
	3495
	0.979
	0.988

	Basic school net attendance ratio (adjusted)
	7.4
	2.1
	0.8731
	0.00441
	0.005
	0.918
	0.958
	5685
	5221
	0.864
	0.882

	Women
	
	
	
	
	
	
	
	
	
	
	

	    Infant mortality rate
	1.2
	4.2
	19.6228
	2.91768
	0.149
	-
	-
	-
	-
	13.787
	25.458

	    Under five mortality rate
	1.5
	4.1
	23.7217
	3.04437
	0.128
	-
	-
	-
	-
	17.633
	29.810

	Adolescent birth rate
	5.1
	5.4
	66.4762
	5.42717
	0.082
	-
	-
	-
	-
	55.622
	77.331

	Contraceptive prevalence rate
	5.3
	5.3
	0.3220
	0.00771
	0.024
	1.345
	1.160
	5335
	4938
	0.307
	0.337

	Unmet need
	5.4
	5.6
	0.0425
	0.00368
	0.086
	0.986
	0.993
	3220
	2972
	0.035
	0.050

	Antenatal care coverage (1+ times, skilled provider)
	5.5a
	5.5
	0.2482
	0.00789
	0.032
	1.648
	1.284
	5335
	4938
	0.232
	0.264

	Antenatal care coverage (4+ times, any provider)
	5.5b
	5.5
	0.2384
	0.00765
	0.032
	1.592
	1.262
	5335
	4938
	0.223
	0.254

	Skilled attendant at delivery
	5.7
	5.2
	0.2484
	0.00792
	0.032
	1.658
	1.288
	5335
	4938
	0.233
	0.264

	Literacy rate (young women)
	7.1
	2.3
	0.6412
	0.01135
	0.018
	1.285
	1.134
	2483
	2297
	0.618
	0.664

	Knowledge about HIV prevention (young women)
	9.1
	6.3
	0.0358
	0.00417
	0.117
	1.159
	1.077
	2483
	2297
	0.027
	0.044

	Under-5s
	
	
	
	
	
	
	
	
	
	
	

	Underweight prevalence (moderate and severe)
	2.1a
	1.8
	0.0130
	0.00212
	0.163
	1.141
	1.068
	3492
	3251
	0.009
	0.017

	Underweight prevalence (severe)
	2.1b
	1.8
	0.0018
	0.00075
	0.409
	0.998
	0.999
	3492
	3251
	0.000
	0.003







	Table SE.5: Sampling errors: Urban

	Standard errors, coefficients of variation, design effects (deff), square root of design effects (deft), and confidence intervals for selected indicators, Palestine, 2014

	 
	MICS Indicator
	MDG Indicator
	Value (r)
	Standard error (se)
	Coefficient of variation (se/r)
	Design effect (deff)
	Square root of design effect (deft)
	Weighted count
	Unweighted count
	Confidence limits

	
	
	
	
	
	
	
	
	
	
	Lower bound
r - 2se
	Upper bound
r + 2se

	Household members
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Use of improved drinking water sources
	4.1
	7.8
	0.5808
	0.00738
	0.013
	1.632
	1.278
	7602
	7290
	0.566
	0.596

	Use of improved sanitation
	4.3
	7.9
	0.9865
	0.00163
	0.002
	1.458
	1.208
	7602
	7290
	0.983
	0.990

	Basic school net attendance ratio (adjusted)
	7.4
	2.1
	0.8645
	0.00330
	0.004
	0.910
	0.954
	10237
	9769
	0.858
	0.871

	Women
	
	
	
	
	
	
	
	
	
	
	

	    Infant mortality rate
	1.2
	4.2
	19.0614
	2.10377
	0.110
	-
	-
	-
	-
	14.854
	23.269

	    Under five mortality rate
	1.5
	4.1
	22.1735
	2.25152
	0.102
	-
	-
	-
	-
	17.670
	26.677

	Adolescent birth rate
	5.1
	5.4
	54.6218
	3.70974
	0.068
	-
	-
	-
	-
	47.202
	62.041

	Contraceptive prevalence rate
	5.3
	5.3
	0.3402
	0.00563
	0.017
	1.347
	1.161
	9938
	9538
	0.329
	0.351

	Unmet need
	5.4
	5.6
	0.0387
	0.00263
	0.068
	1.059
	1.029
	5976
	5684
	0.033
	0.044

	Antenatal care coverage (1+ times, skilled provider)
	5.5a
	5.5
	0.2264
	0.00508
	0.022
	1.404
	1.185
	9538
	9538
	0.216
	0.237

	Antenatal care coverage (4+ times, any provider)
	5.5b
	5.5
	0.2194
	0.00491
	0.022
	1.342
	1.159
	9538
	9538
	0.210
	0.229

	Skilled attendant at delivery
	5.7
	5.2
	0.2270
	0.00507
	0.022
	1.399
	1.183
	9538
	9538
	0.217
	0.237

	Literacy rate (young women)
	7.1
	2.3
	0.6243
	0.00809
	0.013
	1.172
	1.083
	4363
	4200
	0.608
	0.641

	Knowledge about HIV prevention (young women)
	9.1
	6.3
	0.0615
	0.00418
	0.068
	1.273
	1.128
	4363
	4200
	0.053
	0.070

	Under-5s
	
	
	
	
	
	
	
	
	
	
	

	Underweight prevalence (moderate and severe)
	2.1a
	1.8
	0.0134
	0.00164
	0.123
	1.075
	1.037
	5498
	5263
	0.010
	0.017

	Underweight prevalence (severe)
	2.1b
	1.8
	0.0023
	0.00068
	0.295
	1.054
	1.027
	5498
	5263
	0.001
	0.004










	Table SE.6: Sampling errors: Rural

	Standard errors, coefficients of variation, design effects (deff), square root of design effects (deft), and confidence intervals for selected indicators, Palestine, 2014

	 
	MICS Indicator
	MDG Indicator
	Value (r)
	Standard error (se)
	Coefficient of variation (se/r)
	Design effect (deff)
	Square root of design effect (deft)
	Weighted count
	Unweighted count
	Confidence limits

	
	
	
	
	
	
	
	
	
	
	Lower bound
r - 2se
	Upper bound
r + 2se

	Household members
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Use of improved drinking water sources
	4.1
	7.8
	0.8692
	0.01320
	0.015
	2.806
	1.675
	1740
	1833
	0.843
	0.896

	Use of improved sanitation
	4.3
	7.9
	0.9881
	0.00187
	0.002
	0.546
	0.739
	1740
	1833
	0.984
	0.992

	Basic school net attendance ratio (adjusted)
	7.4
	2.1
	0.8602
	0.00629
	0.007
	0.783
	0.885
	2262
	2376
	0.848
	0.873

	Women
	
	
	
	
	
	
	
	
	
	
	

	    Infant mortality rate
	1.2
	4.2
	17.6632
	4.00478
	0.227
	-
	-
	-
	-
	9.654
	25.673

	    Under five mortality rate
	1.5
	4.1
	21.0312
	4.29066
	0.204
	-
	-
	-
	-
	12.450
	29.613

	Adolescent birth rate
	5.1
	5.4
	29.5049
	5.59138
	0.190
	-
	-
	-
	-
	18.322
	40.688

	Contraceptive prevalence rate
	5.3
	5.3
	0.3419
	0.00852
	0.025
	0.766
	0.875
	2272
	2375
	0.325
	0.359

	Unmet need
	5.4
	5.6
	0.0322
	0.00411
	0.127
	0.736
	0.858
	918
	1361
	0.024
	0.040

	Antenatal care coverage (1+ times, skilled provider)
	5.5a
	5.5
	0.1914
	0.00748
	0.039
	0.858
	0.926
	2272
	2375
	0.176
	0.206

	Antenatal care coverage (4+ times, any provider)
	5.5b
	5.5
	0.1833
	0.00765
	0.042
	0.927
	0.963
	2272
	2375
	0.168
	0.199

	Skilled attendant at delivery
	5.7
	5.2
	0.1915
	0.00745
	0.039
	0.851
	0.922
	2272
	2375
	0.177
	0.206

	Literacy rate (young women)
	7.1
	2.3
	0.6020
	0.01610
	0.027
	1.123
	1.060
	998
	1039
	0.570
	0.634

	Knowledge about HIV prevention (young women)
	9.1
	6.3
	0.0684
	0.00770
	0.113
	0.965
	0.982
	998
	1039
	0.053
	0.084

	Under-5s
	
	
	
	
	
	
	
	
	
	
	

	Underweight prevalence (moderate and severe)
	2.1a
	1.8
	0.0158
	0.00322
	0.204
	0.752
	0.867
	1071
	1131
	0.009
	0.022

	Underweight prevalence (severe)
	2.1b
	1.8
	0.0027
	0.00159
	0.589
	1.062
	1.031
	1071
	1131
	0.000
	0.006











	Table SE.7: Sampling errors: Camps

	Standard errors, coefficients of variation, design effects (deff), square root of design effects (deft), and confidence intervals for selected indicators, Palestine, 2014

	 
	MICS Indicator
	MDG Indicator
	Value (r)
	Standard error (se)
	Coefficient of variation (se/r)
	Design effect (deff)
	Square root of design effect (deft)
	Weighted count
	Unweighted count
	Confidence limits

	
	
	
	
	
	
	
	
	
	
	Lower bound
r - 2se
	Upper bound
r + 2se

	Household members
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Use of improved drinking water sources
	4.1
	7.8
	0.4223
	0.01301
	0.031
	0.734
	0.857
	862
	1059
	0.396
	0.448

	Use of improved sanitation
	4.3
	7.9
	0.9832
	0.00242
	0.002
	0.376
	0.613
	862
	1059
	0.978
	0.988

	Basic school net attendance ratio (adjusted)
	7.4
	2.1
	0.8710
	0.00684
	0.008
	0.646
	0.804
	1252
	1555
	0.857
	0.885

	Women
	
	
	
	
	
	
	
	
	
	
	

	    Infant mortality rate
	1.2
	4.2
	12.0548
	3.70563
	0.307
	-
	-
	-
	-
	4.644
	19.466

	    Under five mortality rate
	1.5
	4.1
	18.9141
	4.10861
	0.217
	-
	-
	-
	-
	10.697
	27.131

	Adolescent birth rate
	5.1
	5.4
	5.31123
	3.39744
	0.166
	-
	-
	-
	-
	21.382
	42.627

	Contraceptive prevalence rate
	5.3
	5.3
	0.3395
	0.01138
	0.034
	0.840
	0.916
	1157
	1454
	0.317
	0.362

	Unmet need
	5.4
	5.6
	0.0361
	0.00599
	0.166
	0.882
	0.939
	683
	855
	0.024
	0.048

	Antenatal care coverage (1+ times, skilled provider)
	5.5a
	5.5
	0.2061
	0.01355
	0.066
	1.630
	1.277
	1157
	1454
	0.179
	0.233

	Antenatal care coverage (4+ times, any provider)
	5.5b
	5.5
	0.1955
	0.01216
	0.062
	1.366
	1.169
	1157
	1454
	0.171
	0.220

	Skilled attendant at delivery
	5.7
	5.2
	0.2056
	0.01381
	0.067
	1.696
	1.302
	1157
	1454
	0.178
	0.233

	Literacy rate (young women)
	7.1
	2.3
	0.6226
	0.02530
	0.041
	1.724
	1.313
	499
	634
	0.572
	0.673

	Knowledge about HIV prevention (young women)
	9.1
	6.3
	0.0575
	0.00834
	0.145
	0.813
	0.902
	499
	634
	0.041
	0.074

	Under-5s
	
	
	
	
	
	
	
	
	
	
	

	Underweight prevalence (moderate and severe)
	2.1a
	1.8
	0.0139
	0.00537
	0.387
	1.717
	1.310
	653
	815
	0.003
	0.025

	Underweight prevalence (severe)
	2.1b
	1.8
	0.0017
	0.00169
	0.995
	1.369
	1.170
	653
	815
	0.000
	0.005


na: not available

