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Survey Sampling and Survey Research
1. Basic Concepts
2. Popular Sampling Theory
3. Development of Telephone Survey Methodology agpplications
4. Area Probability Sampling using IT

5. Advanced Sampling Methods
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1. Basic Concepts




Sampling

The process of selecting a subset of population

Population
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Survey Sampling

The process of selectingandom samplef elements from &rame
to conduct aurvey for atarget population
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What do mean “random”?

It means that all human influence is removed from the selectioeggoc
To achieve a random selection, random numbers are used.

The samples corresponding to those random numbers selected are called
“probability samples

!
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Probability or Non-probability Sample”

1) “Survey 2000” by the US National Geographic Society (NGS)

- Web-based survey

- 80,000 visitors to the web page and over 50,000 completions of the questionnaire
- Seeing live theater: 60%

- Visiting an art museum or gallery: 77%

2) “Survey of Public Participation in the Arts” by the US National Endowment for
the Arts

- Telephone survey

- Using randomly generated telephone numbers
- Musical theater: 25%

- Nonmusical theater: 16%

- Visiting an art museum or gallery: 35%

& .\‘-'
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Is Sampling Important in Survey?

If the sample is selectedaphazardly or with subjective decisjotinere may be
little hope of making correct estimatiorio the population, although other survey
processes including field supervision and management are successfully ammnplet

L ead'T HEAR
Youl 15 IT STRL
TREDom?

The haphazard or convenience selection methods have a disadvantage — there
IS no theoretical supporilany surveys still use haphazardly or purposively
selected samples

,'/ dongguk SHPRC
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Is Sampling Important in Survey&nt.)

(Example) Quota Sampling

Population Sample
composition composition
Control
Characteristic  Percentage Percentage Number
Sex
Male 48 48 480
Female 52 52 520
100 100 1000

|
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Is Sampling Important in Survey&nt.)

U.S. Presidential Election 1948
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Correct Estimation?

1) Accuracy: sampling bias
2) Precision: sampling variance

They arise through sampling and can be controlled by sampling.

1 2
]
L
* =
.o @ o ”
- ¥ - -
-
Accurate and precise Accurate but Imprecise
L}
-
3 4
. g -
- " = - ®* =
- . -
Inaccurate but precise Inaccurate and imprecise
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Samples and Estimates

If one use asingle probability samplenferences about the population with
known levels of confidence can be made

A confidence interval is commonly denoted by

V i Zalzse(y)
P+

ZaIZSe( p)
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Survey Statistics and Survey Statisticia

Survey StatisticsTAMHS A S
Survey Statisticians® AtS A St A or Survey Methodologists AtEHEH 2
Sample DesignsH = A|) or Sampling

Samplers E2 &A™ Z7h

SURVEY
Journal of METHODOLOGY

Sur\'c_\' Statistics
and Methodologv
et - 5. HBEMEFIT

F RO

THE

LATEST
BLIRYEY
TECHNIQWES

OXFORID

AAPOR and the American Statistical Association

Statistics Canad?
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Jerzy Neyman?

* Randomized Experiments in 1923
 Confidence Interval in 1937
* Neyman-Pearson Lemma for hypothesis testing

* The groundbreaking event leading to modern scientific sampling

Neyman, J. (1934), “ On the Two Different Aspects of the
Representative Method: The Method $fratified Sampling
and the Method of Purposive Selectiodgurnal of the Royal
Satistical Society, 97, pp. 558-625.

i
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Components of Sample Design

1) Sample size
2) Selection probabilities of elements or samples
3) Stratification to control the representation of key subpopulations in the sample

4) Selection of groups calledusters

40 il



2. Popular Sampling Theory



Simple Random Sampling

This sample design assign equal probability of selection to each frame element

(n=1), to all pairs of frame elementsmE&2 ), to all triplets of frame edats (=3 ),
etc.

(Procedure)
1) Number all elements within a frame from 1 to N.

2) Select random numbers from 1 toithout replacement
3) ldentify the elements corresponding to the selected random numbers.

nn—ln—2[|]DJ 1 _ni(N-n)!_ 1
NN-IN-2 N-n+1 N ! v C

p(s) =

n

42



Simple Random Samplingont.)

SRS is a special case of an “epsem”égual probability of selectionmethod.

1
Y==—)Y
N5=1

2

v(y)=a-H> 1=2

1 —
sS=——> (y-y)°
n—lizzll

% dongguk SHPRC
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Simple Random Samplingont.)

(Theorem) B
The sample meary from a simple random sample is an unbiased estimatar of

(P E(y)=2 yp(s)

=2
ZNC:n

nI(N —n)!
- (N' : %Z(y1+y2+[ﬂ]]}yn)
:(n_l):\(lll\l_n)! Z(y1+y2+[[n]}yn)

“NI(N =n)!

:(n 1)|\(III\I n)-N—lcn—l(y1+y2+|:m]}yN)
_(n=!(N —n)! (N -1)!
- . N! (n—1)!(N—n)!(y1+y2+m}yN)
— N(y1 +y, + 3y, M dongauk s
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Stratified Random Sampling

Each element in a population (a frame) can be placed in a siti@ifs (group).”

Separate samples are drawn from each stratum, using theazapleng method or using
different sampling methods.

Separate estimates are obtained from each stratum, and ¢hmynasined to estimate
population values.

Polulation

¥ dongauk SHPRC
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Stratified Random Samplingont.)

n
Sampling fraction in epsemf = N

Proportionate allocatioto select the sample in each strathm  with SRS:

n N
f =—h = f n =n—, =nW, n LIN
h N, = lh N h = Ik h

(Example) FromN =8,00C schools divided into thredasteastratified sample
of n=480 s selected. The survey asks principdiseo$chools how many vocational
classes are offered this year.

£ dongguk cHPRC
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Stratified Random Samplingont.)

n = 480—n_ = 0,06\,
8,000

Unweighted mear{6+ 5+ 8)/ 3= 6.1

Weighted mear_yg = iwhglh
h=1

= (0.4x 6)+ (0.5¢ 5} (0.% €
=5.7

Sampling variance;({,st) - i\/\/h2(1_ fh)iz
h=1 nh

_ 1 3 2
S, nh_liZ:;(yhi Vi)

se(y, ) =V(y,) =+/0.00920= 0.09
95% Confidence interval estima&7+ 1.96]0.09' or (5.5, 5.9)
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Cluster Sampling

We may sample clusters of elements and then do interview the elementwidmly
the selected clusters.

Cluster 1 Cluster 2 /

gluster 3

Cluster 4

'1’ ldanlgig u{k SHPRC
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Cluster Sampling
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3. Development of Telephone Survey
Methodology and Applications



Groveset al. (2009)

“Survey methodology seeks to identify principles about thiesign,
collection, processing, andanalysis of surveys that are linked to the
cost and quality of survey estimates.”

Information in a survey is gathered primarily by asking people questions.
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Sources of Errors in Surveys

¢ The structure and language of errors in total survey error (Groves, 2004)

Mean
Square
Error
Variance | Bias
Precision Accuracy Measurement Bias
Response Bias

Errors of Observational ] Errors of Observational
‘ Nonobservation _‘ Errors Nonobservation ‘ Errors

Coverage Non-  ( d Coverage ML g Interviewer RespondentInstrument
response Interviewer  RespondentInstrumen| Mode response .
. Coverage Sampling
| f‘/""mp"”g Correlated Simple Bias Bias
ariance Response Response
Variance Variance
Unit ltem Unit Item

Nonresponse Bias

% dongguk SHPRC
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Changing Mode

Face-to-Face (FTF) Surveys and Area Frames

?“i"’ do
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Changing Modecont.)

By the late 1960s, the cost of face-to-face (FTF) surveys was
escalating while, at the same timine proportion of households
with telephonedad grown to close t®0 percentboth in North
America and Europe.

Furthermore, the decline in response rates in FTF surveys thade
possibility of using the telephone as a mode

54 "%~ UNIVER



