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Introduction

» Sample size calculation with an aim to meet survey
requirements is probably the hardest task in survey
sampling

» Survey requirements:

» To estimate the key population parameters with required
precision

» To estimate many other population parameters
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It is hard because

v

There is not enough information about the target
population (especially at unit level)

v

Assumptions have to be made

v

Survey requirements can be contradictory

v

The achieved precision depend on many non-sampling
aspects:

» Non-response
» Frame errors

» Measurement errors

v

The survey budget is limited
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Introduction

» Calculation of sample size is easier if population
parameter is proportion

» Assumption: population size N is known
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SRS
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SRS
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SRS

n N-1
. 1-& N
MoE(p):Zg\/ - mp(l—p)
Z 95 = 1.96

For example:

» If MoE = .01, the confidence interval is £.01.

» We can conclude that |p — p| < .01 with probability .95.
The question to be asked to the user of statistics:

» What is the largest acceptable error?

» What is the acceptable margin of error?
Martin$ Liberts (CSB) 10 / 30



SRS
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SSRS

If stratification is done by the domains of interest

Nq
(MoE($))*(Na—1)
Z2Zp(1—p)

Ng =
+1

In case of non-response

my = min (Nd; L@J + 1)
r

where r is a response rate
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Sample Size Calculator

» Excel file Sample_size_calc_ver021 ENG.xlsx

» http://www.surveysystem.com/sscalc.htm
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Sample_size_calc_ver021_ENG.xlsx
http://www.surveysystem.com/sscalc.htm
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Variance with two sample sizes
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Variance with two sample sizes
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SE and CV with two sample sizes
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SE and CV with two sample sizes

Example: C'Vy = 0.05 and C'V; = 0.04

oV, 4
—1_2_08
CVs 5

ny = —2 — 0 _ 4 56950,

0.82  0.64
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Task

» Task: to calculate a sample size and sample allocation for
stratified sampling design with an aim to achieve specified
precision for domains.

» Conditions:
» The domains of interest are non-overlapping

» Each stratum belongs to only one domain

v

Populations size Ny, is available for each stratum

v

Populations total Yy, is available for each stratum

v

Estimates of Sﬁh are available for each stratum
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The Population

Domain Strl Str2 Str3 Strd Strb Str6  Str7  Str8
Doml Nyt Nig Niz Ny Nis Nig Nip Nig
Dom?2 Noi Nag Naz Nag Nos Nog  Naz Nog
Dom3 N3i Nsp  Nsz Ny Nz Nsg Nszz Nsg
Dom4 Nyt Ngg Nyg Nag Nizs Nig Naz Nag
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The Population

Domain Strl Str2 Str3 Strd Strb Str6  Str7  Str8

Dom1 Y Yio Yi3 Yi4 Yis Yis Yiz  Yig
Dom?2 Yor Yao Yoy Yoy Yoy Yos  Yor  Yag
Dom3 Y3 Yo  Yzz Yz Yz Yze  Yzr o Yag
Dom4 Y Yio Yi3 Yiu Yis Yie Yir  Yig
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The Population

Domain Strl Str2 Str3 Strd Strb Str6  Str7  Str8

Doml St Shy 5123 S 5125 S%G 5127 S%S
Dom?2 Sz Sy 533 S5, 535 5226 S%? S%s
Dom3 S5 S Sz S3 Sk Sk Sy Sk
Dom4 S2 S3, SEL SE S2 S, S2 S2
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The Procedure

» Set ng = nyg

» Compute Neyman allocation for domain d as:
NanSan

S NS,
h=1 1{YdhPdh

Ngn = Ngq

» Compute expected variance for the estimate of total in
domain d as:

__ Ndhn

() ZNdh<1 Ndh)Sﬁh
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The Procedure

v

Compute expected CV for the estimate of total in domain
d as:
14 (Yd)

» Compare expected CV with required CV

v (Ya) =

» if CV (de> > C'V*: increase sample size for domain d:
Ng := Ng + 1

» if C'V ()A/d> < CV*: ng is the final sample size for
domain d.
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The Procedure

» lterative procedure

» R code
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Resume

» Sample size calculation for SRS if the population
parameter is a proportion

» Relationship between sample size, variance and coefficient
of variation

» Sample size and sample allocation calculation for SSRS
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Conclusions

» The proposed solutions work only in specific cases
» In other cases they may work but may fail as well

» The solutions can be used as a leading information with
caution
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Thank you!
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