Sampling Design &
Measurement
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Today’s Topic

Sampling design

— Probability sampling

— Nonprobability sampling

— Sampling geographic distribution
— Sampling error

— Sample size

Measurement scales

— Nominal

— Ordinal

— Interval/ratio

Dataset creation

Introduction to Excel and SPSS
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Sampling Design

Probability sampling methods
— (Simple) random sampling

« All individual subjects initially have equal chanced

of selection

« Any set of elements of size n has an equal chanc
selection
* Need a complete list of all subjects in the populat
— Called “Sampling frame”
« Computer generated random number table
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Review

Concepts:

— Population

— Sample

— Subjects/elements

— Parameters vs. statistics
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Sampling Design

Randomization:

— Fairness, equal chance; ensuring adequate sample
inference

Probability sampling
— Can specify the probability of any particular sample
Nonprobability sampling

— Impossible to specify the probabilities, inferences ar
hence of unknown reliability

Samples based on experimental designs
— Rare in social science
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Sampling Design

TABLE 2.1 Part of a Table of Random Numbers
Line/Col. (1) @ ® @ [©) © @ @®)
1 10480 15011 01536 02011 81647 91646 69179 14194
2 22368 46573 25595 85393 30995 89198 27982 53402
3 24130 48360 22527 97265 76393 64809 15179 24830
4 42167 93093 06243 61680 07856 16376 39440 53537
5 37570 39975 81837 16656 06121 91782 60468 81305
6
7
8
9

77921 06907 11008 42751 27756 53498 18602 70659
99562 72905 56420 69994 98872 31016 71194 18738
96301 91977 05463 07972 18876 20922 94595 56869
89579 14342 63661 10281 17453 18103 57740 84378
10 85475 36857 53342 53988 53060 59533 38867 62300
11 28918 69578 88231 33276 70997 79936 56865 05859
12 63553 40961 48235 03427 49626 69445 18663 72695
13 09429 93969 52636 92737 88974 33488 36320 17617
14 10365 61129 87529 85689 48237 52267 67689 93394
15 07119 97336 71048 08178 77233 13916 47564 81056
16 51085 12765 51821 51259 77452 16308 60756 92144
17 02368 21382 52404 60268 89368 19885 55322 44819
18 01011 54092 33362 94904 31273 04146 18594 29852
19 52162 53916 46369 58586 23216 14513 83149 98736
20 07056 97628 33787 (09998 42698 06691 76988 13602
Source: Abridged from William H. Beyer, ed., Handbook of Tables for Probability and Statistics, 2nd
ed., @ The Chemical Rubber Co., 1968, Used by permission of the Chemical Rubber Co.
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Sampling Design
Probability sampling methods
— (Simple) random sampling
— Systematic random sampling
* k=N/n, skip number
« Select a subject at random from the first k suljec

« Select every Rsubject listed after that one

« But, two adjacent subjects can never appear atahmee time in
the sample

« Bias may occur if data is cyclical, and the cycle
— Stratified random sampling
« Divide the population into separate groups (sjrata
— Race, gender, rural vs. urban, education level, occupation...
— We are interested in comparing these strata
« Select a simple random sample from each stratum
« Proportional vs. disproportional
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Probability sampling methods

— (Simple) random sampling Need a complete
— Systematic random sampling . .
list of population

— Stratified random sampling
— Cluster sampling
« Divide the population into a large number of chrst
« Randomly select clusters
« Every subject in selected clusters is includethenxsample
« Geographical cluster:
— Facilitate interviews by reducing travel time
— Spatial autocorrelation
— Multistage sampling
« Combination of various sampling methods
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Sampling Design

Probability sampling

— (Simple) random sampling

— Systematic random sampling
— Stratified random sampling
— Cluster sampling

— Multistage sampling
Nonprobability sampling

— Volunteer sampling

— Often unrepresentative, leading to misleading
conclusions

— E.g. internet poll, street corner interview
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"~ Sampling geographic distribution
— Spatially and statistically random

Spatial sample

space
(spatial population)

y Coordinate

x Coordinate

Figure 5.2 Location of sample point by random x
and y coordinates.
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Figure 5.3 Random spatial sampling designs.
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* Sampling error and bias

— Errors that occurs when we use a statistic based
on sample to predict the value of a populatiof
parameter

« Approval rating: 63-68% by different polling
agencies; population 66% (unknown)

— Random samplingf 3% (margin of error)
— Nonprobability sampling: sampling bias
« E.g. internet survey
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Sampling Design

Response Bias
— Due to the way a question is asked or worded
— Incorrect response (characteristics of interviewees
(race); lying)
— E.g. CBS News poll in 2006
« favor for a gasoline tax, 12%

« Favor for a gasoline tax to reduce dependencermigh oil ,
55%

< Favor a gasoline tax to help reduce global warm®§o
" Nonresponse bias: missing data
— Unreachable; refuse to participate; fail to answer Qs|
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Unit of Analysis

Casual definition: The type of things whig
we are collecting information about
Common units of analysis:

— Person (most common), family/household
— Organization, firm, school...

— Country, state, county, city...

— Tree, bird, car...

=2
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Ways to Measure

" Topic: Opinions on Gun Control
* Option #1: In-depth interview
— Spend 4 hours interviewing each of you
— Transcribe 25 pages of interview text per person
— Develop a rich understanding of views
" Pros
— 1. Creates very detailed knowledge
© Cons:
— 1. Hard to gather information on many people
— 2. Complexity makes comparisons difficult
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Sampling Design

Sample size (n)

— No rule can be provided

— Cover the variability

— 3% of population

—>30 obs

— Finance and time may dictate sample size
— Pilot study
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Measurement

The task of gathering information that
characterizes or represents a social
phenomena

— People’s opinions on gun control

— The severity of unemployment in a country
— The typical wages offered in a given industry|
— Number of children desired

GOG502/PLN504_Yougin Huang

Ways to Measure

* Option #2:
" Ask people a very pointed question

— Ex: “Do you approve of gun control or not?” Yes/No
" Pros

— 1. Fast, easy. You can “measure” thousands of peoj

— 2. Information is in a comparable form — making
comparison easy

© Cons

— Result in simplification of information. Much detail is
lost.

le
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Measurement Scales

— E.g., the difference between measuring

“hot” and “cold”
— Nominal
— Ordinal
— Interval /Ratio
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" Measurement can involve different scales

temperature in degrees versus a labeling day|

Jewish
" Solution:

category for “Prot/Jewish”, or “multi-religion”

(or by choosing for them)
" E.g. 2000 census race

Measurement Scales: Nominal

Problem: Suppose you are interested in measy
“religion”, but, a person is both Protestant and

— Design a better survey that can cope with this. E.g.

[dd
— “Destroy” information by forcing the person to choos|

GOG502/PLN504_Yougin Huang

ring

Measurement Scale: Ordinal

" Similar to nominal, but “ordered” categories

"~ Don't specify “distance” between categories
* Example:

— Lower Class, Middle Class, Upper Class

— Geography department rankings

— Elementary school, middle school, high school
— Small, medium and large city

" Ordinal Scales are:

— Homogeneous

— Mutually exclusive

— Ordered
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Measurement Scales: Nominal

A set of “unordered” categories
— Nominal = latin for “name” or “label”
— Even if number is used to label (1=female, 2=male)
" Categories are “homogeneous”

— All people in that category must have a commonality
" “Mutually Exclusive”

— People can't fit into more than one category
" “Exhaustive”

— There should be a category for everyone

— Even if it is “none of the above” or “other”
" Often called “qualitative” data
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Measurement Scales: Nominal

Examples:

— Gender: male, female

— Race: white, black, Asian, Hispanic
— Country of residence: US, Japan, Mexico, efc.
— Religion: Protestant, Catholic, Hindu, etc...

— Country’s regime: democratic vs. non-
democratic

— Mode of transportation: car, bus, bike...

GOG502/PLN504_Yougin Huang

" Interval: no natural zero (temperature in Celsius);

Measurement: Interval/Ratio

A set of numerical values, also “quantitative datg”
— Homogeneous; Ordered
— Measured in comparable units, meaningful “distance”
E.g. # of children a person has, age, income...
May be “discrete” or “continuous”

— Can no longer subdivide the basic unit (e.g. number g
children, integers)

— Infinite possibility, infinite precision (hours of work:
41.2354566)

=

— Compare by difference, not ratio

Ratio: has natural/intrinsic zero (income)

— Compare by both difference and ratio
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Different Ways of Classification
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Measurement Scale

Different scales
— Nominal

— Ordinal

— Interval/ratio

Different statistical methods for different scales
(gender vs. income)

Quantitative variables can be treated as qualitafive,

but lose information
— e.g. age: <20, 21-30, 31-40...

— Years of schooling elementary, middle, high

school...
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Geographic Data

Point

Line

Area
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Type of Spatial Examples of Spatial
Distribution Elements

1. Distribution of
discrete points on
line

2 Continuous
distribution along a
line

Sampled points of
discharge along
river

Sampled points of
traffic flow along a
highway

Towns in an area
Voleanoes,

L g
Sampl
v
Highways
Rivers
Fourth-order drainage
s

Areas of forest
vegetation or

Sample points of
i elevation above sea

level
‘Sample points of
rainfall

i
Sample points

Figure 1.3 Spatial distributions.
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From Design to Datasets

Choose appropriate sampling methods, & n

Choose appropriate measurement

— Choose an unit of analysis

— Choose a measurement scale

" Take measurements on relevant subjects
sets of measurements on a group of cases

Data entry, creating a database

— Rows contain all measurements on each subject
— Columns reflect sets of measurements or “variables”

Datasets

“ Suppose we measured 5 people regardin
views on gun control and gun ownership:

Rows contain all
Person| Views on Gu info on each
Gun Control| / owne / person (a case)

Data is often organized in a spread sheet format:

Favor 0
Oppose 3 Columns contain
all measurements
Favor T

on a particular

topic (a variable)

0
Favor \ 1 /

GOG502/PLN504 _Yougin Huang 9

gl | W| N[

Oppose \}/

O




Dataset

" Data

— A collection of information, through survey,
experiments, observation...

“ Variable
— A characteristic that can vary in value among

subjects: sex, race, income, occupation, GPA...

“ Observation/case
— All information about one subject
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Summary

* Sampling design
— Probability Sampling Methods
+ (Simple) random sampling
« Systematic random sampling
« Stratified random sampling
« Cluster sampling
* Multistage sampling
— Nonprobability Sampling Methods
— Sampling geographic data
— Sampling error, sample size
" Measurement scale
— Nominal, ordinal interval/ratio

* Dataset creation

Datasets
" How many variables (or records) are ther
in this dataset?

D

Person| Viewson| # Guns
Gun Contro| owned

1 Favor 0

2 Oppose 3

3 Favor 0

4 Favor 1

5 Oppose 1
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