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BACKGROUND                                                                                                                                           
Sample design was done by National Bureau of Statistics (NBS) in collaboration with a 

technical expert funded by World Bank (WB) during the first half of 2015.  The survey was 

designed in such a way that the results would be representative at the individual Atoll 

level and the capital Male’. The sampling frame covers the households in the administra-

tive islands of each atoll.  HIES covered 48 enumeration block from capital Male’ and 282 

enumeration blocks randomly selected from all the 20 Atolls.

Initially it was planned to conduct the data collection for the HIES over a 12-month peri-

od, in order to represent seasonality in expenditures and income throughout a full year.  

However, because of resource constraints it was decided to complete the data collection 

during a period of 6 months, with each atoll enumerated during one month, except for 

Male’, where the sample was spread across the 6 months’ period.

The geographic domains of analysis for the HIES was capital Male’ and 20 administrative 

atolls, as well as the national level.  There was also interest in obtaining HIES results at 

the national level for the following administrative island size groups: (1) less than 500 

population; (2) 501 to 1000 population; (3) 1001 to 2000 population; and (4) greater than 

2000 population.  

There was also interest in obtaining HIES results for resort as well as industrial islands 

and a sampling plan was developed which was representative at the national level. How-

ever, because of resource constraints it was decided not to carry out the resort and indus-

trial island component. 

The data from the 2009/2010 HIES was used for tabulating the sampling errors and de-

sign effects for the estimates of average household expenditure and average household 

income.  These results were useful in determining the most effective sampling strategy for 

the 2016 HIES.

1
Source: Household Income and Expenditure Survey, 2016
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SAMPLING FRAME AND STRATIFICATION 
FOR 2016 MALDIVES HIES 

The sampling frame for the 2016 HIES is based on the summary data and cartography 

from the 2014 Maldives Population and Housing Census.  The survey covers all of the 

household-based population in the administrative islands of each atoll of the Maldives, 

but excludes the institutional population (for example, persons in prisons, hospitals, mil-

itary barracks and school dormitories). Table 1 shows the distribution of the population 

by atoll and type of island based on the preliminary data from the 2014 Maldives Census.

2

Table 1: Distribution of population by atoll and type of island, 2014 Maldives Census preliminary data

Atoll Administrative islands Resort islands Industrial islands Total 
population Population % Population % Population % 

Male' 153,379 100.0% 0 0.0% 0 0.0% 153,379 
HA 13,412 92.7% 1,008 7.0% 44 0.3% 14,464 
HDh 19,207 99.4% 0 0.0% 107 0.6% 19,314 
Sh 12,669 96.5% 200 1.5% 260 2.0% 13,129 
N 11,242 87.6% 1,120 8.7% 475 3.7% 12,837 
R 15,813 94.5% 326 1.9% 594 3.5% 16,733 
B 9,549 71.0% 2,572 19.1% 1,328 9.9% 13,449 
Lh 8,380 78.6% 1,803 16.9% 477 4.5% 10,660 
K 12,978 49.3% 10,608 40.3% 2,719 10.3% 26,305 
AA 6,054 66.0% 2,357 25.7% 767 8.4% 9,178 
ADh 9,029 70.6% 3,739 29.2% 23 0.2% 12,791 
V 1,749 88.3% 221 11.2% 10 0.5% 1,980 
M 5,018 91.8% 432 7.9% 19 0.3% 5,469 
F 4,254 94.2% 254 5.6% 8 0.2% 4,516 
Dh 5,833 77.9% 1,092 14.6% 564 7.5% 7,489 
Th 9,683 97.6% 237 2.4% 0 0.0% 9,920 
L 12,626 92.0% 328 2.4% 766 5.6% 13,720 
GA 9,295 84.9% 813 7.4% 839 7.7% 10,947 
GDh 12,715 96.7% 274 2.1% 163 1.2% 13,152 
Gn 8,579 100.0% 0 0.0% 0 0.0% 8,579 
S 21,396 97.6% 384 1.8% 148 0.7% 21,928 
Total 362,860 90.7% 27,768 6.9% 9,311 2.3% 399,939 

 

A stratified two-stage sample design was used for the HIES.  The primary sampling units 

(PSUs) selected at the first stage for the administrative islands are the enumeration blocks 
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(EBs), which are small operational areas defined on maps for the 2014 Census enumera-

tion.  The average number of households per EB is 65.  Table 2 shows the distribution of 

the EBs and households in the 2014 Maldives Census frame for the administrative islands 

by atoll.  It can be seen that the percent of households varies by atoll from 0.5% for Vaavu 

(V) atoll to 39.3% for Male’.   Table 2 also shows the average number of households per EB 

by atoll.  It can be seen in this table that the average number of households per EB varies 

from 58 for Vaavu (V) atoll to 81 for Gaafu Dhaal (GDh).

Table 2: Distribution of EBs and households in 2014 Maldives Census frame for Administrative 
Islands by atoll

Atoll No. EBs 
in frame 

No. 
households 

in frame 

Percent of 
households 

by atoll 

Average no. 
households 

per EB 
Male' 436 25,735 39.3% 59 
HA 42 2,748 4.2% 65 
HDh 53 3,584 5.5% 68 
Sh 32 2,546 3.9% 80 
N 31 2,195 3.3% 71 
R 50 3,178 4.8% 64 
B 28 1,874 2.9% 67 
Lh 25 1,665 2.5% 67 
K 25 1,987 3.0% 79 
AA 15 1,117 1.7% 74 
ADh 22 1,434 2.2% 65 
V 6 350 0.5% 58 
M 14 963 1.5% 69 
F 11 758 1.2% 69 
Dh 13 965 1.5% 74 
Th 29 1,955 3.0% 67 
L 33 2,510 3.8% 76 
GA 23 1,768 2.7% 77 
GDh 32 2,596 4.0% 81 
Gn 27 1,611 2.5% 60 
S 54 4,000 6.1% 74 
Maldives 1,001 65,539 100.0% 65 

 
Since the four administrative island size groups also domains for tabulating the HIES 

results, it is also important to examine the distribution of the frame by size group.  Table 

3 shows the distribution of the EBs and households in the 2014 Census frame for the ad-

ministrative islands by atoll and island population size group.  It can be seen in Table 3 
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that the distribution of the EBs in the frame by island size group varies considerably by 

atoll, and some atolls do not have any islands in the smallest size group as well as some 

other groups.  Therefore, the frame cannot be stratified by island size at the atoll level.  

For this reason, the island size domains can only be established at the national level.  The 

island group with a population of 500 or less only has 59 EBs and 3,872 households in the 

frame.  If the sample in each atoll is allocated to the island size groups in proportion to the 

number of households, the smallest island size group would not have a sufficient number 

of sample households to make reliable estimates.  Therefore, a special strategy was used 

for increasing the probability of selection for the EBs in the smallest island group, as de-

scribed later in this chapter.

Table 3: Distribution of EBs and households in 2014 Maldives Census frame for administrative 
islands by atoll and island population size

Atoll 500 or less 
population 

501-1000 
population 

1001-2000 
population 

More than 2000 
population 

No. EBs No. hhs. No. EBs No. hhs. No. EBs No. hhs. No. EBs No. hhs. 
Male' 0 0 0 0 0 0 436 25,735 
HA 6 520 5 393 14 929 17 906 
HDh 4 357 9 751 14 1,184 26 1,292 
Sh 5 368 9 737 14 1,046 4 395 
N 4 302 9 711 12 809 6 373 
R 4 306 6 550 30 1,724 10 598 
B 7 481 7 596 6 312 8 485 
Lh 0 0 1 113 3 271 21 1,281 
K 0 0 2 123 20 1,582 3 282 
AA 3 191 6 456 6 470 0 0 
ADh 4 282 7 534 0 0 11 618 
V 3 127 3 223 0 0 0 0 
M 4 238 7 497 3 228 0 0 
F 1 65 6 431 4 262 0 0 
Dh 1 64 8 524 0 0 4 377 
Th 9 413 10 850 10 692 0 0 
L 3 97 14 1,055 4 304 12 1,054 
GA 1 61 6 570 9 673 7 464 
GDh 0 0 9 801 11 823 12 972 
Gn 0 0 0 0 0 0 27 1,611 
S 0 0 0 0 12 938 42 3,062 
Total 59 3,872 124 9,915 172 12,247 646 39,505 
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Following the selection of sample EBs for the administrative islands at the first sampling 

stage, a new listing of households in each sample EB was done for the second stage of 

selection.

SAMPLING ERRORS AND DESIGN EFFECTS FOR 
ESTIMATES FROM 2009/10 MALDIVES HIES DATA3

In order to study the sample size requirements and the corresponding expected level of 

precision for estimates of key indicators by domain for the 2016 HIES, it was useful to 

examine the sampling errors and design effects from the 2009/10 HIES.  Although the 

geographic domains for the previous survey were the 8 regions, these results were useful 

for studying the sample size and precision for key estimates at the atoll level for the 2016 

HIES.

The Complex Samples module of the SPSS software was used for calculating the standard 

errors, coefficients of variation, 95% confidence intervals and the design effects for the es-

timates of average household expenditures and average household income at the national 

and regional level from the 2009/10 HIES data.  This software uses a linearized Taylor 

series variance estimator, which was described later in the section on the Calculation of 

Sampling Errors.  This variance estimator takes into account the stratification and cluster-

ing in the sample design.  The design effect was defined as the ratio between the variance 

of survey estimate based on the actual complex sample design and the corresponding 

variance based on a simple random sample of the same size.  It was a measure of the 

relative efficiency of the sample design, so it was useful to examine the previous design 

effects for determining the sample size and estimating the expected level of precision. 

In order to calculate the sampling errors from the 2009/10 HIES, it was first necessary to 

understand the sample design for 2009/10 HIES.  The sampling frame for the 2009/10 

HIES was based on the 2006 population Census.  This frame was stratified by 8 regions, 

which are groups of atolls; Male’ was an individual region.  The PSUs selected at the first 
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sampling stage were the census EBs.  At the second stage 15 households were selected 

in each sample EB in Male’, and 20 households were selected in each sample EB for the 

remaining regions.  Table 4 shows the distribution of the sample EBs and households for 

the 2009/10 HIES by region.

Table 4. Distribution of sample EBs and sample households (with completed interviews) by region 
for 2009/10 Maldives HIES

Region Sample EBs Sample 
households 

Average no. 
sample hhs./EB 

1 14 269 19.2 
2 14 268 19.1 
3 8 156 19.5 
4 6 115 19.2 
5 7 135 19.3 
6 6 115 19.2 
7 18 333 18.5 
8 42 526 12.5 

Total 115 1917 16.7 
 

Given that the percentage of EBs in the 2009/10 HIES sample for most regions was great-

er than 10%, it is important to include a finite population correction factor in the calcula-

tion of the standard errors, as shown later in the section on the Calculation of Sampling 

Errors.  In order to estimate the average first stage sampling rate for each region, the 

distribution of the frame of EBs from the 2014 Census was used.  Table 5 shows the dis-

tribution of the EBs in the Census frame and the 2009/10 HIES sample by region, with 

the corresponding average first stage sampling fraction for each region.  These sampling 

fractions were used in the SPSS Complex Samples application to apply a finite population 

correction factor in calculating the variances and corresponding standard errors.
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Table 5. Distribution of EBs in 2014 Census frame and 2009/10 HIES sample by region, and corre-
sponding average first stage sampling fractions

Region No. EBs in 
Census frame 

No. EBs in 2009/10 
HIES sample 

Average 1st 
stage sampling 

fraction 
1 127 14 0.1102 
2 134 14 0.1045 
3 68 8 0.1176 
4 38 6 0.1579 
5 62 7 0.1129 
6 55 6 0.1091 
7 81 18 0.2222 
8 436 42 0.0963 

 
Tables 6 and 7 show the results of the tabulation of measures of precision using the SPSS 

Complex Samples software.  The coefficient of variation (CV) was a useful relative mea-

sure of precision for evaluating these results; it was defined as the standard error of an 

estimate divided by the value of the estimate.  It can be seen in Table 6 that the CV for 

average household expenditure was greater than 10% for Regions 3 and 5, which have a 

relatively small number of sample households (156 and 135, respectively).  In the case of 

the estimates of average household income in Table 7, five of the regions have CVs greater 

than 10%, and most of these regions also have a relatively small sample size.  The design 

effect for average household expenditure was 3.06 at the national level, and the corre-

sponding design effect for average household income was 2.96.  Such relatively high de-

sign effects were similar to the results for other countries, given the intra-class correlation 

within clusters for socioeconomic characteristics.  The design effect also increases with the 

number of households selected per cluster, as discussed in the next section.
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Table 6. Estimates of average household expenditure by region from 2009/2010 Maldives HIES 
data: value of estimates, standard errors, coefficients of variation, 95% confidence intervals, de-

sign effects and number of sample households

Domain Estimate  SE CV 95% confidence interval DEFF No. sample 
households Lower Upper 

Maldives 13,283 556.5 0.042 12,180 14,386 3.06 1,917 
Region        
   1 9,420 500.5 0.053 8,427 10,412 1.66 269 
   2 8,280 689.2 0.083 6,914 9,646 3.01 268 
   3 16,367 3012.5 0.184 10,395 22,339 3.45 156 
   4 12,048 609.6 0.051 10,839 13,256 0.58 115 
   5 9,268 1147.4 0.124 6,994 11,543 2.30 135 
   6 10,233 922.7 0.090 8,403 12,062 1.55 115 
   7 11,023 506.3 0.046 10,019 12,026 0.67 333 
   8 19,456 985.2 0.051 17,503 21,409 1.74 526 

 
Table 7. Estimates of average household income by region from 2009/2010 Maldives HIES Data: 

value of estimates, standard errors, coefficients of variation, 95% confidence intervals, design 
effects and number of sample households

Domain Estimate  SE CV 95% confidence interval DEFF No. sample 
households Lower Upper 

Maldives 15,767 729.4 0.046 14,321 17,213 2.96 1,917 
Region        
   1 9,371 248.7 0.027 8,878 9,864 0.30 269 
   2 9,673 1049.2 0.108 7,593 11,753 1.71 268 
   3 18,214 2433.1 0.134 13,391 23,038 2.36 156 
   4 15,396 1604.9 0.104 12,215 18,578 1.43 115 
   5 10,004 1315.0 0.131 7,397 12,611 2.52 135 
   6 8,865 1065.5 0.120 6,753 10,977 3.17 115 
   7 12,029 633.6 0.053 10,773 13,285 0.52 333 
   8 25,593 1092.1 0.043 23,428 27,758 1.17 526 
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SAMPLE SIZE AND ALLOCATION FOR 2016 
HIES 4

The sample size for a particular survey is determined by the accuracy required for the 

survey estimates for each domain, as well as by the resource and operational constraints.  

The accuracy of the survey results depends on both the sampling error, which can be 

measured through variance estimation, and the non-sampling error, which can only 

be partially measured through re-interview or validation studies.  The sampling error 

is inversely proportional to the square root of the sample size.  On the other hand, the 

non-sampling error may increase with the sample size, since it is more difficult to control 

the quality of a larger survey operation.  It is therefore important that the overall sample 

size be manageable for quality and operational control purposes.  The sample size also 

depends on cost considerations and logistical issues related to the organization of the 

teams of enumerators and the workload for the data collection each month.

15 households per sample EB for all atolls were selected.  This slightly decreased the 

design effects and sampling errors compared to the 2009/10 HIES, where 20 households 

were selected per EB for all atolls except for Male’.  In order to examine the effect of the 

number of sample households per cluster on the variance of the survey estimates, we can 

examine the following expression for the design effect due to clustering:

,11
_







 −×+= nDEFF xρ

Where: 

 DEFF      = design effect for estimate (such as average household expenditure)

       = intra-class correlation coefficient (measure of similarity of households 

within EB)

For the characteristic being measured (such as household expenditures)

      = average number of households selected per cluster 

xρ

_
n
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It can be seen that the design effect depends on the number of households selected in each 

EB, as well as the correlation of households within the EB.

For the HIES the number of geographic domains of analysis was the main determinant 

of the overall sample size and allocation, since a minimum level of precision was needed 

each atoll.  If the samples EBs are allocated to the atolls proportionally to the number of 

households, the smaller atolls would not have a sufficient sample size to produce reliable 

results.  Therefore, initially a total sample of 320 samples EBs was allocated to the atolls 

proportionally to the square root of the number of households.  This approach increases 

the number of sample EBs for the smaller atolls and reduces the number of sample EBs 

for the larger atolls compared to strictly proportional allocation.  However, the number of 

EBs allocated to the smaller atolls was then increased to a minimum of 12 (or all EBs if the 

frame for the atoll has less than 12), in order to ensure a sufficient level of precision for the 

survey estimates for these atolls.  This increased the total number of sample EBs to 330.

Based on a review of the results of the sampling errors for the 2009/10 HIES estimates of 

average household expenditure and average household income, it was recommended to 

select a minimum of 180 sample households for the smaller atolls, which ensure that the 

CVs for the estimates of average household income and expenditure by atoll was within 

10%.  It was expected that most of the design effects will be lower than those shown in 

the results from the 2009/10 HIES, given the selection of 15 households per cluster.  The 

relatively high first stage sampling rates for the atolls reduce the sampling errors with 

the corresponding finite population correction factors.  Some of the smaller atolls have a 

sample of 12 sample EBs with 15 sample households each, for a minimum of 180 sample 

households.

Table 8 shows the proposed allocation of the sample EBs and households for the 2016 

HIES by atoll.  In the case of Vaavu (V) atoll, which only has 6 EBs in the frame, and Faa-

fu (F) atoll, which has a total of 11 EBs, all of the EBs was selected with certainty.  At the 
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second stage 20 households per EB for Vaavu (V) atoll, and 20 households in the largest 

EB for Faafu (F) atoll was selected.  

Table 8: Proposed allocation of sample EBs and households in administrative islands by atoll for 
2016 HIES

Atoll No. EBs 
in frame 

No. sample 
EBs 

No. sample 
households 

Male' 436 48 720 
HA 42 16 240 
HDh 53 19 285 
Sh 32 16 240 
N 31 15 225 
R 50 18 270 
B 28 14 210 
Lh 25 13 195 
K 25 14 210 
AA 15 12 180 
ADh 22 12 180 
V 6 6 120 
M 14 12 180 
F 11 11 170 
Dh 13 12 180 
Th 29 14 210 
L 33 16 240 
GA 23 13 195 
GDh 32 16 240 
Gn 27 13 195 
S 54 20 300 
Maldives 1,001 330 4,985 

 
It was important to consider how to assign the sample EBs to the different months for the 

data collection.  In order for the sample to represent seasonality geographically, it would 

be ideal to assign the sample EBs within each atoll equally across the different months.  

However, this was not possible due to resource and logistical constraints.  The data collec-

tion for the 2016 HIES was conducted over a 6-month period.  In the case of the 48 sample 

EBs for Male’, a systematic subsample of 8 EBs was enumerated each month in order to 

cover the seasonality over the 6-month period.  However, for the other atolls it was only 

possible to enumerate each atoll during a particular month for logistical reasons.  Based 

on the logistical considerations, the HIES team decided to make the monthly data collec-

tion assignments according to the scheme shown in Table 9. 
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Table 9: Assignment of the HIES sample EBs by atoll and month

Atoll Number of sample EBs by month 
1 2 3 4 5 6 

Male' 8 8 8 8 8 8 
HA 16           
HDh       19     
Sh           16 
N         15   
R     18       
B         14   
Lh 13           
K           14 
AA       12     
ADh   12         
V         6   
M     12       
F 11           
Dh           12 
Th       14     
L   16         
GA         13   
GDh     16       
Gn   13         
S           20 
Maldives 48 49 54 53 56 70 
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SAMPLE SELECTION PROCEDURES5
The sample selection methodology for the 2016 HIES was based on a stratified two-stage 

sample design. As described previously, separate sampling frames were developed for 

the administrative islands.  The procedures used for each sampling stage are described 

separately here.

5.1 First Stage Selection of Sample EBs for the Admin-
istrative Islands

At the first sampling stage the sample EBs in the administrative islands for the 2016 HIES 

were selected within each atoll systematically with PPS from the ordered list of EBs in the 

sampling frame.  Within each atoll the EBs were ordered by island number and EA num-

ber in order to provide additional implicit geographic stratification.  The measure of size 

for each EB was based on the number of households in the 2014 Census sampling frame.  

However, in the case of the EBs in the small islands with a population of 500 or less, the 

measure of size was equal to 2 times the number of households in order to increase the 

probability of selection for the small islands, as described previously.

Within each atoll the following first stage sample selection procedures were used:

(1) Cumulate the measures of size down the ordered list of EBs within the stratum 

(atoll).  The final cumulated measure of size for the stratum was Mh.

(2)  To obtain the sampling interval for stratum h (Ih), divided Mh by the total number 

of EBs to be selected in stratum h (nh):  Ih = Mh/nh.

(3) Selected a random number (Rh) between 0 and Ih.  The sample EBs in stratum h 

was identified by the following selection numbers:

                                              Rounded up,

 Where i = 1, 2, ..., nh

The i-th selected EB was the one with a cumulated measure of size closest to Shi but not 

less than Shi.

There were some atolls that had EBs with a measure of size that was larger than the sam-

pling interval.  In this case such EBs were selected with a probability of 1 and separated as 

1)],-(iI[+R = S hhhi ×
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self-representing (SR) PSUs.  Then it was necessary to cumulate the measures of size of the 

remaining EBs in the frame for the atoll and calculate a new sampling interval in order to 

select the remaining (non-self-representing) sample EBs with PPS.  Some of the SR sample 

EBs was from the small island group, given that the measure of size for these EBs is equal 

to the number of households times 2.  The purpose of this procedure was to increase the 

probability of selection of the EBs in the small islands.

An Excel file was used for selecting the sample EBs in each atoll for the 2016 HIES follow-

ing these procedures, based on the final allocation of the sample EBs shown in Table 8.  

The Excel file has a separate spreadsheet for each atoll.  The columns of the spreadsheet 

include all the relevant sampling frame information for each EB.  Each spreadsheet doc-

uments the first stage systematic selection of sample EBs with PPS for the corresponding 

atoll.  The file includes a summary spreadsheet with the frame information for all 330 

samples EBs.  A copy of this spreadsheet with the sample EBs can be adapted later to in-

clude formulas for calculating the probabilities and weights based on the information in 

the frame.  The number of households listed in each sample EB will have to be added to 

this weighting spreadsheet when this information becomes available.

5.2 Listing of Households in Sample EBs and Islands
A new listing of households in each sample EB prior to the 2016 HIES data collection was 

carried out to select the sample households.  The supervisor verified the boundaries of 

the sample EB in order to ensure good coverage of the listed households.  The number of 

households listed in each sample EB was compared to the corresponding number from 

the Census frame, and any large differences was investigated.

5.3 Second Stage Selection of Sample Households 
within a Sample EB or Island

A random systematic sample of 15 households were selected from the listing for each 

sample EB.  The sample of households for each EB was selected using the following pro-

cedures:
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(1)  All the households in valid (occupied) housing units in the EB was assigned a seri-

al number from 1 to M’hi, the total number of households listed in the EB.

(2)  To obtain the sampling interval for the selection of households within the sample 

EB (Ihi), divide M’hi by 15, and maintain at least 2 decimal places.

(3)  Selected a random number (Rhi) between 0.01 and Ihi, with at least 2 deci-

mal places.  The sample households within the sample EB was identified by the

Following selection numbers:

                                                          , rounded up,

where j = 1, 2, 3,..., 15

The j-th selected household was the one with a serial number equal to Shij.

Due to time constraint, sample households for each sample EB were selected in the field 

using the household selection table. Using the table, the supervisor only has to look up the 

total number of households listed, and a specific systematic sample of households were 

identified in the corresponding row of the table. An Excel spreadsheet was developed 

for generating this table, using the random number function and the formulas specified 

above.

( )[ ]1−×+= jIRS hihihij
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Figure 1: Sample design
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ESTIMATION PROCEDURES6
6.1 Weighting Procedures

In order for the sample estimates from the 2016 HIES to be representative of the popula-

tion, it is necessary to multiply the data by a sampling weight, or expansion factor.  The 

basic weight for each sample household would be equal to the inverse of its probability 

of selection (calculated by multiplying the probabilities at each sampling stage).  Since all 

survey data was processed by computer, it was easy to attach a weight to each sample 

household record in the data files.

Based on the stratified two-stage sample design, the overall probability of selection for 

sample households in the 2016 HIES can be expressed as follows:

  

Where:

phi = probability of selection for the sample households in the i-th sample EB in stratum 

(atoll) h

nh = number of sample EBs selected in stratum h for the 2016 HIES

Mh = cumulated measure of size for stratum h, based on the 2014 Census sampling 

frame

Mhi = total number of households in the frame for the i-th sample EB in stratum h; in 

the case of the EBs in islands with a population of 500 or less, Mhi is equal to 2 times the 

number of households in the frame

mhi = number of sample households selected in the i-th sample EB in stratum h (gener-

ally equal to 15)

M’hi = total number of households listed in the i-th sample EB in stratum h

 ,
M
m

M
Mn = p  

hi

hi

h

hih
hi '

×
×
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The two components of this probability of selection correspond to the individual sam-

pling stages.

  

The basic sampling weight, or expansion factor, is calculated as the inverse of this prob-

ability of selection.  Based on the previous expression for the probability, the weight can 

be simplified as follows:

Where:

Whi = basic weight for the sample households in the i-th sample EB in stratum h

In the case of self-representing (SR) sample EBs selected with a probability of 1, the basic 

weight simplifies as follows:

  

It is also important to adjust the weights to take into account the non-interview house-

holds in each sample EB.  Since the weights is calculated at the level of the sample EB, it is 

advantageous to adjust the weights at this level.  The weight (W’hi) after adjusting for the 

non-interview households in the i-th sample EB in stratum h can be expressed as follows:

  

Where:

mhi = number of sample households selected in the i-th sample EA in stratum h

m’hi = number of sample households with completed interviews in the i-th sample EB in 

stratum h

 ,
mMn

MM = W  
hihih

hih
hi ××

× '

 
m
M = W  

hi

hi
hi

'

 ,
m
m  W = W  

hi

hi
hihi

'
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In order to make all sets of individual weights consistent with the population estimates 

based on 2014 Census, it was necessary to calculate weight adjustment factors using pop-

ulation projection.

The weight adjustment factor in the i-th sample EB in stratum h can be expressed as fol-

lows:

 Where:

Ah = adjustment factor for the sample households selected in the i-th sample EA in stra-

tum h

P_h= estimate of population for stratum h based on projections using Census 2014

                                            = Sum of weights for all sample individuals in stratum h from 

2016 HIES

  The final weight (W’’hi) for the sample households in the i-th sample EB in stratum h 

can be expressed as follows:

 Where:

Ah = population adjustment factor for the sample households selected in the i-th sample 

EA in stratum h

Whi = Weight after adjusting for the non-interview households

The sampling probabilities at each stage of selection was maintained in an Excel spread-

sheet with information from the sampling frame for each sample EB or island so that the 

overall probability and corresponding weight can be calculated.

 A W = W  hhihi ×'''
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Refer to annex 1 to see the design weight and final weight.

 

The most common survey estimates to be calculated from the 2016 HIES data was in the 

form of totals and ratios.  The survey estimate of a total can be expressed as follows:

Where:

L = number of strata

yhij = value of variable y for the j-th sample household in the i-th sample EB in stratum 

h

The survey estimate of a ratio is defined as follows:

 

Where   and   are estimates of totals for variables y and x, respectively, calculated as 

specified previously.

In the case of a stratified two-stage sample design, means and proportions are special 

types of ratios.  In the case of the mean, the variable X, in the denominator of the ratio, is 

defined to equal 1 for each unit so that the denominator is the sum of the weights.  For a 

proportion, the variable X in the denominator is also defined to equal 1 for all units; the 

variable Y in the numerator is binomial and is defined to equal either 0 or 1, depending 

on the absence or presence, respectively, of a specified characteristic for the unit.

6.2 Survey Estimates

  ,y W  = Y hijhi

m

j=1

n

=1i

L

=1h

hih
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X
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SAMPLING ERRORS AND PRECISION FROM 
SURVEY7

The standard error, or square root of the variance, is used to measure the sampling error, 

although it may also include a small variable part of the non-sampling error.  The vari-

ance estimator takes into account the different aspects of the sample design, such as the 

stratification and clustering. 

The Complex Samples module of SPSS was used for producing the results in Tables 6 and 

7 from the 2009/10 HIES data.  These tables show the measures of precision for estimates 

of the average household expenditure and average household income by region.  For 

each estimate, the tables show the standard error, coefficient of variation (CV), 95 percent 

confidence interval, the design effect (DEFF) and the number of observations.

The variance estimator for a total used by Stata and the Complex Samples module of SPSS 

can be expressed as follows:

Variance Estimator of a Total 

Where:

   = average first stage sampling fraction for stratum h

nh    = number of sample EBs selected in stratum h

Nh   = total number of EBs in sampling frame for stratum h

 

 

The expression (1-fh) is the finite population correction factor, which reduces the variance 

based on the first stage sampling fraction.

The variance estimator for a ratio used by these statistical software packages can be ex-

pressed as follows:
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 Variance Estimator of a Ratio

Where:

 

        

         and          are calculated according to the formula for the variance of a total.
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7.1 Results on sampling errors for selected attributes 
in HIES 2016

Reliability of statistics for some selected estimates is given below to build confidence 

among advanced data users and to support future sample design activities of similar type 

of surveys. 

Table 10: Estimation, standard error, coefficient of variation and 95% confidence internal of mean 
selected indicators, 2016

Location Mean Std. Err. Relative 
standard 
error (RSE)  

[95% 
Conf. 

Interval] DEFF 

Monthly Household Income 
Male' 37,035 1,276 3.4 34,524 39,545 1.27 
Haa Alif (HA) 18,778 1,196 6.4 16,425 21,132 1.34 
Haa Dhaal (HDh) Atoll 17,097 1,413 8.3 14,316 19,878 1.49 
Shaviyani (Sh) Atoll 18,617 1,699 9.1 15,273 21,961 1.20 
Noonu (N) Atoll 15,831 938 5.9 13,987 17,676 1.19 
Raa (R) Atoll 14,132 769 5.4 12,618 15,646 0.61 
Baa (B) Atoll 16,249 1,161 7.1 13,965 18,533 1.44 
Lhaviyani (Lh) Atoll 16,384 1,307 8.0 13,812 18,955 1.93 
Kaafu (K) Atoll 23,269 2,401 10.3 18,545 27,993 4.05 
Alif Alifu (AA) 19,194 1,420 7.4 16,399 21,988 1.26 
Alifu Dhaal (Adh) 24,959 1,042 4.2 22,909 27,010 0.49 
Vaavu (V) 20,579 2,959 14.4 14,757 26,400 2.98 
Meemu (M) 18,398 1,577 8.6 15,296 21,501 2.07 
Faafu (F) Atoll 26,523 2,294 8.6 22,010 31,036 2.26 
Dhaal (Dh) Atoll 20,772 1,130 5.4 18,549 22,995 1.13 
Thaa (T) Atoll 16,990 1,617 9.5 13,808 20,171 2.91 
Laamu (L) Atoll 21,219 2,230 10.5 16,832 25,606 3.29 
Gaafu Alif (GA) Atoll 14,537 1,374 9.5 11,833 17,241 2.68 
Gaafu Dhaal (Gdh) 
Atoll 

17,422 1,060 6.1 15,336 19,508 1.01 

Gnaviyani (Gn) Atoll 17,672 1,524 8.6 14,672 20,671 1.86 
Seenu (S) Atoll 18,953 1,519 8.0 15,963 21,942 2.12 
Maldives 26,395 729 2.8 24,961 27,829 3.99 
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Location Mean Std. Err. 
Relative 
standard 
error (RSE)  

[95% 
Conf. Interval] DEFF 

Monthly Household Expenditure 
Male' 34,341 1,074 3.1 32,227 36,455 1.67 
Haa Alif (HA) 18,552 1,346 7.3 15,904 21,200 1.57 
Haa Dhaal (HDh) Atoll 15,809 1,089 6.9 13,667 17,951 2.09 
Shaviyani (Sh) Atoll 18,522 1,431 7.7 15,706 21,339 2.87 
Noonu (N) Atoll 16,788 1,191 7.1 14,443 19,132 1.72 
Raa (R) Atoll 18,753 779 4.2 17,221 20,286 0.88 
Baa (B) Atoll 14,657 1,572 10.7 11,565 17,750 4.62 
Lhaviyani (Lh) Atoll 19,307 1,560 8.1 16,238 22,376 1.87 
Kaafu (K) Atoll 17,521 2,119 12.1 13,353 21,690 5.73 
Alif Alifu (AA) 18,137 1,463 8.1 15,258 21,016 1.86 
Alifu Dhaal (Adh) 21,740 1,088 5.0 19,599 23,881 0.94 
Vaavu (V) 16,566 1,871 11.3 12,885 20,247 2.66 
Meemu (M) 16,454 1,227 7.5 14,039 18,869 1.27 
Faafu (F) Atoll 19,852 1,093 5.5 17,702 22,002 1.04 
Dhaal (Dh) Atoll 19,648 1,821 9.3 16,065 23,231 3.31 
Thaa (T) Atoll 17,805 1,147 6.4 15,548 20,062 2.04 
Laamu (L) Atoll 21,303 1,545 7.3 18,264 24,343 1.71 
Gaafu Alif (GA) Atoll 19,331 1,373 7.1 16,629 22,033 2.22 
Gaafu Dhaal (Gdh) 
Atoll 20,381 1,571 7.7 17,290 23,472 2.09 

Gnaviyani (Gn) Atoll 22,043 1,513 6.9 19,066 25,020 1.71 
Seenu (S) Atoll 18,726 1,151 6.1 16,460 20,991 2.69 
Maldives 25,119 535 2.1 24,066 26,172 3.74 
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ANNEX
Annex1: Weights for estimation, 2016



31 Household Income & Expenditure Survey 2016



32Household Income & Expenditure Survey 2016



33 Household Income & Expenditure Survey 2016



34Household Income & Expenditure Survey 2016



35 Household Income & Expenditure Survey 2016



36Household Income & Expenditure Survey 2016



37 Household Income & Expenditure Survey 2016



38Household Income & Expenditure Survey 2016



39 Household Income & Expenditure Survey 2016



40Household Income & Expenditure Survey 2016

National Bureau of Statistics
Ministry of Finance & Treasury

Male’, Maldives


